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1.0 INTRODUCTION

The overall objective of this project was the removal of waste
from the Imhoff and Radium Septic tanks at the Laboratory for
Energy Related Health Research (LEHR) at the University of
California, Davis (UC Davis), treatment of the waste, proper
packaging, and shipment of waste to the Department of Energy
(DOE) Hanford site near Richland, Washington. A two phased
approach was planned to achieve this objective. Phase I
included additional sampling of the waste in the Imhoff and
Radium Septic tanks which was used to complete waste
characterization as required by the Westinghouse Hanford
Company (WHC) and treatability studies as required to complete
the overall project objective. The DOE Hanford site is
operated by WHC. Phase II included preparation of appropriate
documentation for the removal, on site treatment, packaging
and shipment of the waste to the DOE Hanford site. In
addition to the removal of the waste from the tanks, the
inside surfaces of the tanks were surveyed and core samples
were taken from each tank and the soil beneath each tank.

All radiological field activities were conducted under the
Chem-Nuclear Systems, Inc. (CNSI) Radioactive Material License
No. 287-05. The on site Radiological Controls Supervisor and
Project Manager were assigned primary and alternate duties,
respectively, for the administration and oversight of
activities which will be conducted under the CNSI Radioactive
Material License No. 287-05. The CNSI Radioactive Material
License was used to conduct the work at the LEHR Facility
because the DOE, Battelle EMO, and UC Davis did not have a
license in place to conduct the activities required to process
the waste.

This final report provides a brief project history for the
LEHR Facility and this project in Section 3.0. Section 4.0

provides a summary of project activities. Section 5.0
presents the solidification and process control program
records for the project. Section 6.0 provides the survey

results for the Imhoff and Radium Septic Tanks following waste
removal. Section 7.0 provides analytical results for the core
and soil samples taken from each tank. Additional analytical
results are provided for samples taken throughout the project
as well as during Phase I of the project. Section 8.0 will"
present personnel radiation exposure records for the project
including bioassay results. Section 9.0 will discuss project
waste shipments. Section 10.0 will discuss problems and
lessons learned from the project. Section 11.0 provides
conclusions and recommendations.
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2.0 REFERENCES

2.1 Plan No. PL-CNES-91-011, "Quality Assurance Project Plan
for Phase II of the Imhoff and Radium Septic Tank Liquid
and Sludge Removal Project at the Laboratory for Energy
Related Health Research (LEHR) at the University of
California at Davis (UC Davis)"

2.2 USNRC Regulatory Guide 1.86, "Termination of Operating
Licenses for Nuclear Reactors"

2.3 Code of Federal Requlations, Title 10, Part 20, Appendix
B, "Concentrations in Air and Water Above Natural
Background"

3.0 PROJECT HISTORY

3.1 LEHR Project

The Laboratory for Energy Related Health Research (LEHR)
began as a small research project on the Davis campus of
the University of California in 1951 in which studies
were done on the biological effects of X-rays on
laboratory animals under the support of the U.S. Atomic
Energy commission (AEC). In 1957, a major project was
initiated by the AEC to study the biological effects
associated with 1low 1level chronic exposure of the
skeleton to beta particle irradiation from the bone
seeking radionuclide Strontium 90 (Sr-90) which is a
fission product found in fallout from atmospheric tests
of nuclear weapons and a constituent of nuclear wastes
from nuclear power plants.

Parallel studies were also conducted utilizing the bone
seeking radionuclide Radium 226 (Ra-226) which some
people had been exposed in watch-dial painting and in
medicine earlier in the century. This main study was the
basis for the 1962 AEC contract and the establishment of
the Radiobiology laboratory as an Organized Research Unit
of the University of California, Davis. These studies
involved the feeding and injection of Sr-90 and Ra-226 to
laboratory animals making it necessary to design and
construct LEHR (Radiobiology Laboratory) to safely and
effectively handle excreted biological waste (the sludge)
from the laboratory animals.

3.2 General Description of Tanks and Waste
Two physically separate waste handling systems, the
Imhoff (Sr-90) and the Radium (Ra-226) systems were
constructed to process and store waste generated for the

RPT-NWD-0792-001, REV. 0 4



experiments. The Imhoff tanks were used mainly to store
the waste associated with the Sr-90 experiments while the
Radium Septic Tanks were constructed to handle the waste
associated with the Ra-226 experiments. The Imhoff and
Radium Septic tanks contain both sludge and liquid waste.
The sludge consistency varied from tank to tank which
ranges from very hard and compacted to thick 1liquid
(containing chunks) to a yellowish liquid.

The Imhoff tanks consist of a series of tanks. The tanks
are subsurface concrete tanks coated with Mastic. The
tanks are located beneath and incorporated in the Imhoff
building. The biological waste from the 1laboratory
animals was initially drained into the Imhoff Sump Tank.
The waste in the sump tank was then pumped to a series of
settling and digestion Imhoff Tanks (3 tanks total) each
separated by a overflow weir. When the settling tanks
were approximately 80% full, the supernatant was pumped
to the first tank in a series of chemical treatment tanks
(6 tanks total). After treatment, the final effluent was
pumped to a series of holding tanks for final analyses
prior to final disposition.

The Radium Septic tank system also held and processed
laboratory animal biological waste. The two radium
septic tanks have two compartments each with a weir
separating the compartments. The septic tanks have no
above ground structure associated with them. The septic
systems primarily received wastes containing Radium 226.
This disposal system primarily acted as a conventional
septic system. Over the project’s 1life, sludge was
periodically removed and disposed of in accordance with
the regulations in place at the time.

3.3 Waste Processing License Overview

All radiological work tasks performed as part of Phase II
of this project complied with the requirements of Chem-
Nuclear Systems, Inc. (CNSI) South Carolina DHEC
Radioactive Material License No. 287-05. These work
tasks included waste removal from the tanks which
included tank entry, waste processing/treatment, waste
shipment to Westinghouse Hanford, and radiological
surveys of the tank surfaces. The State of California
authorized Chem-Nuclear to perform the radiological work
under the guidance of the aforementioned license since
the DOE, Battelle EMO, and the University of California
at Davis do not have a 1license to conduct these
activities.
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SUMMARY OF ACTIVITIES

Provided below is a chronological summary of project events.

5/22/91
5/24/91

6/18/91

7/18/91
7/23/91
8/12/91

8/17/91

9/6/91

9/12/91
9/17/91
9/24/91

9/25/91
9/30/91

10/1/91

10/2/91

10/4/91
10/7/91

10/8/91

10/9/91

10/10/91

Mobilized to project site to perform sampling for
Phase I of the project.
Demobilized from project site.
campaign as part of Phase I.
Completed testing for stabilization formulations
for sludge and 1liquid waste. Developed cement
formulations for waste. Also tested waste for
possible demineralization and dewatering.
Laboratory completed remaining analyses for Imhoff
and Radium Tank sludges.

Completed air dose assessments for Phase II work.
Commenced tests to change solidification formula to

Completed sampling

exclude cement/lime and use Magnesium Oxide
chemistry.
Completed tests to use MgO chemistry. Formulations

satisfactory for liquid and sludge waste with pH
less than 12.5.

Submitted approved plans to Battelle EMO for Phase
ITI work.

Received authorization from State of California for
reciprocity agreement to utilize CNSI license for
Phase II work.

Crew arrived on site for Phase II work.
setup of equipment.

Completed setup of equipment.

Commenced pumping waste from tanks to liners.
Commenced solidification operations (Batch 1).
Experienced poor mixing in Maxon mixer due to thick
formulation. After reviewing formulations will cut
down on Flyash for remaining waste loads from
liner.

Solidified two batches of drums (Batches 2 & 3).
Two drums from Batch 3 "burped". No release to the
environment. Drums from Batch 1 will have to be
reprocessed since they did not solidify into a
monolith.

Commenced building drum curing area with roof
overhead to reduce amount of heat from sun to
curing drums. Reducing heat will help prevent
drums from burping.

Completed building drum curing area.

Experienced maintenance problem with hydraulic
mixer for solidification system. System down for
repair.
Repaired mixer.
(Batch 4).
Solidified two batches of waste (Batches 5 & 6).
Solidified three batches of waste (Batches 7, 8, &

Commenced

Solidified one batch of waste

REV. 0O 6



10/11/91

10/14/91

10/15/91

10/16/91

10/17/91

10/18/91

10/21/91

10/22/91

10/23/91

10/24/91
10/28/91

10/29/91
10/30/91

10/31/91
11/1/91
11/4/91

11/5/91

11/6/91

9). Had spill of contents from hose after removing
connection from pressurized hose. No release to
environment. No personnel contamination.
Solidified three batches of waste (Batches 10, 11,
& 12). Commenced transporting solidified drums to
on site storage at UC Davis.

Solidified Batch 13. Had one drum "burp" out of
batch. Force from "burp" caused burlap to come off
of drum ring.

Will tighten burlap with drum rings to contain
"burping" material. We were only placing the drum
rings around the burlap. We did not tighten the
bolt on drum ring. Solidified three batches of
waste (Batches 14, 15, & 16).

Solidified three batches of waste (Batches 17, 18,
& 19). Detected possible leakage of liquids from
Imhoff Tank C to Imhoff Tank B.

Solidified two batches of waste (Batches 20 & 21).
Had another "burp". Burlap bag contained "burp".
No release.
Solidified two batches of waste (Batches 22 & 23).
Had two drums "burp" from Batch 23 including one
drum which bowed at the bottom due to internal
pressure buildup.

John Carlson recommended increasing mix time for
batches after chemical addition and also add boric
acid to mix to help slow curing process. Completed
PCP tests using boric acid.

Solidified three batches of waste (Batches 24, 25 &
26). Safety inspection completed by Battelle EMO
personnel.

Completed three batches of waste (Batches 27, 28 &
29).

Solidified two batches of waste (Batches 30 & 31).
Solidified two batches of waste (Batches 32 & 33).
Had hose discharge waste inside berm and
approximately 1 liter outside of berm while trying
to unclog transfer hose.

Solidified two batches of waste (Batches 34 & 35).
Solidified three batches of waste (Batches 36, 37,
& 38).

Solidified four batches of waste (Batches 39,
41 & 42).

Processed two batches of waste (Batches 43 & 44).
Had two drums "burp". Burlap contained "burps".
Solidified three batches of waste (Batches 45, 46 &
47).

Solidified three batches of waste (Batches 48, 49 &
50) . Two drums from batch 49 burped. Burlap
contained burp.

Sandpiper pump out of commission.
waste to liner for mixing.

40,

Cannot pump
Disconnected hoses and
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11/7/91

11/8/91

11/9/91

11/11/91

11/12/91
11/13/91
11/14/91
11/15/91

11/18/91
11/19/91

11/20/91
11/21/91
11/22/91

11/23/91
11/25/91

11/26/91

12/2/91
12/3/91

12/4/91
12/5/91
12/6/91

12/9/91

pump internals. Found large amount of foreign
material inside of pump including metal chunks,
plastic, and concrete. Informed by UC Davis to
proceed with steps to wutilize boric acid in
solidification matrix.
Repaired sandpiper pump.
waste (Batch 51).
Solidified two batches of waste (Batches 52 & 53).
Experiencing excessive clogging of sandpiper pump
due to foreign material in waste. Informed by EMO
Project Manager to wait on boric acid addition
until "burping" is fully evaluated.
Processed four batches of waste (Batches 54,
& 57).

Completed two batches of waste (Batches 58 & 59).
Could not work after 1700 due to no support from UC
Davis.

Completed five batches of waste (Batches 60,
62, 63 & 64).

Completed four batches of waste (Batches 65, 66, 67
& 68).

Processed four batches of waste (Batches 69, 70, 71
& 72).

Solidified four batches of waste (Batches 73,
75 & 76).

Completed two batches of waste (Batches 77 & 78).
Solidified four batches of waste (Batches 79, 80,
81 & 82). One drum burped due to mechanical impact
when technician slammed drums together. Burlap
contained burp. No release.
Sandpiper pump out of commission.
frozen due to piston actuator.
Completed repair of pump. Solidified three batches
of waste (Batches 83, 84 & 85).

Completed five batches of waste (Batches 86,
88, 89 & 90).

Completed two batches of waste (Batches 91 & 92).
Completed three batches of waste (Batches 93, 94 &
95).

Solidified one batch of

55, 56

61,

74,

Pump down due to

87,

Solidified four batches of waste (Batches 96, 97,
98 & 99).

Solidified two batches of waste (100 & 101).
Processed two batches of waste (102 & 103). Having

difficult time pumping remainder of waste from
tanks. May have to have tank entries to complete
waste removal.

Completed three batches of waste (104, 105 & 106).
Completed two batches of waste (107 & 108).
Solidified two batches of waste (109 & 110).
Discussed demobilization with EMO to prepare for
tank entries.

Commences stenciling drums for waste shipment.

RPT-NWD=-0792-001, REV. 0 8



12/10/91

12/11/91

12/13/91
12/19/91

12/20/91

1/3/92

1/9/92

1/15/92

1/16/92

1/17/92

1/21/92

1/22/91
1/23/92

1/25/92
1/27/92

1/28/92

1/29/92

RPT-NWD-0792-001,

Filmed the inside of tanks for residual waste with
camcorder. Film showed a relatively small amount
of waste remained in Radium tanks. Imhoff tanks A
& B still have waste. Liquid waste remains in Tank
F. This liquid will be used in sluicing operations
of the waste.

Commenced ordering equipment for tank entries.
Commenced writing work instruction for confined
space entry into tanks.

Demobilized from site to continue preparations for
tank entry.

Submitted approved work instruction for confined
space entry to EMO.

Obtained additional authorization from State of
California for reciprocity to use CNSI license for
remediation activities.

Remobilized personnel to site. Commenced assembly
of equipment for tank entry. Commenced training
personnel on confined space entry procedures.
Commenced tank entries following EMO approval of
equipment and procedures. Commenced removing
sludge from tanks.

All major waste removed from Imhoff Tank B.
to enter Radium Tank 1.

Upon initial entry into Radium Tank 1, ladder took
up too much room in manway which resulted in not
allowing enough room for entry into tank.
Solidified two batches of waste (Batches 111 &
112).

Solidified two batches of waste
114).

Entered Radium Tank 1.
waste still in tanks.
show this waste.

Setup

(Batches 113 &

Discovered large amount of
Video from 12/10/91 did not
Waste volume approximately 7’W x
3.5’D x 7’L. Entered the three remaining Radium
Tanks. Radium Tank 3 also has a large amount of
waste remaining. Tanks 2 & 4 are relatively empty.
Pumped all liquid from tanks back to empty Imhoff
Tank. Radium tank liquid level increased since
last entered which was prior to demobilization to
prepare for tank entry.

Commenced prepping drums for shipment. Provided
sample of waste in Radium Tank 1 to UC Davis.
Commenced removing waste from Radium Tanks into 55
gallon drums.

Continued entry into Radium Tank 1 for cleanup.
Made first waste shipment to Westinghouse Hanford

(WHC) (60 drums).

Made second waste shipment to WHC (60 drums).
Having a hard time placing pallets into trailer due
to no loading dock.

Made third shipment of waste to WHC (60 drums).

REV. 0 9

]



1/30/92
1/31/92
2/3/92
2/4/92

2/5/92
2/6/92

2/7/92
2/10/92
2/11/92

2/12/92

2/13/92

2/14/92

2/17/92

2/18/92

2/19/92

Entered Radium Tank 1 for waste removal.
Shipment #4 to WHC (60 drums).

Labeling drums for next shipment.

Made Shipment #5 (60 drums). Informed by WHC that
contamination was found on inside bed of 4th
shipment. WHC performing isotopic of smear sample.
Shipment #6 to WHC (60 drums). Solidified two
batches of waste (Batches 115 & 116).

Completed two batches of waste (Batches 117 & 118).
Smear results for contaminated trailer at WHC were
reported inaccurately. Smear was a gross smear and
when averaged for the area smeared, the results
were less than the limits. Loaded truck for 7th
shipment.

Entered Radium Tank 1 for waste removal.

Made Shipment #7 to WHC (60 drums).

Made Shipment #8 to WHC (60 drums). Large amount
of rain resulted in high levels of water inside of
the berm. Pumped down the water to 55 gallon drums
and an LSA box. Removed drums from area.

High levels of liquid were found inside of Radium
Tanks possibly from rain which had filled the bernm.
Based on initial rainfall calculations, tank walls
must also be leaking. Redirected rain from
guttering system on surrounding building away from
the bermed area. Plugged pipes leading into Radium
tanks.

Pumped down Radium tanks into liner and Imhoff
Tank. Pulling berm back away from Radium Tank
covers. Covering Radium Tank manways.

Entered Imhoff Tank A to commence removing wooden
trough and shroud. Detected creosote odor from
trough area. Informed by EMO not to remove shroud
since odor coming from shroud area. Solidified
three batches of waste (Batches 119, 120 & 121).
Solidified four batches of waste (122, 123, 124 &
125). Will not agitate waste in Imhoff Tank A to
keep waste from mixing with creosote. Creosote was
used as a protective layer on the wood used in the

Made

trough.

Commenced mastic removal from Tank H. Tank H
completed.

Continued mastic removal operations. Completed

Imhoff Tank B with exception of mastic on wall.
While cleaning tank had one technician become
slightly contaminated in a small area at the throat
at 1000 dpm. Also one other technician had a

contaminated shirt in about the same area.
Decontaminated personnel immediately after
contamination found. Deconned personnel to

background levels.
radon levels.

Had high airborne levels due to

RPT-NWD-0792-001, REV. 0 10



2/20/92

2/24/92

2/25/92

2/26/92

2/27/92

2/28/92

2/29/92
3/2/92
3/3/92

3/4/92

3/5/92
3/6/92

3/7/92
3/9/92

3/10/92

3/11/92

3/12/92

Sampled and sent water samples to laboratory for
analyses.

Removed LSA with wood and drums from area.
Performed PCP to continue solidification
operations. Entered Imhoff Tank C. More waste
encountered than previously measured.

Solidified four batches of waste (Batches 126, 127,
128 & 129). Completed waste removal and mastic
removal from Imhoff Tank C.

Solidified two batches of waste (Batches 130 &
131). Finished up Imhoff Tank D. Found a lot of
debris in Tank D including lead bricks. Commenced
operations in Tank E.

Solidified three batches of waste (Batches 132, 133
& 134). Completed Tank E.

Informed EMO approximately 2 more days were needed
to remove trough in Imhoff Tank A. Solidified
three batches of waste (135, 136 & 137).

Prepared Shipment #9 to WHC.

Made Shipment #9 to WHC (60 drums).

Made Shipment #10 to WHC (60 drums). Placed berm
back over Radium Tanks.

Entered Imhoff Tank A to commence removing sludge.
Noted tar 1like material in bottom with strong

creosote smell. "Tar" outside of shrouded area.
Took sample of "tar" and sent to laboratory for
analyses. Solidified one batch of waste (Batch
138).

Due to rainfall, rolled berm back up again.
Solidified two batches of waste (Batches 139 &
140).

Prepared waste previously removed from Radium Tank
1 for solidification.

Entered Imhoff Tanks to grid for surveys.
Solidified four batches of waste (Batches 141, 142,
143 & 144). Continued gridding tank wall and floor
surfaces. Rolled out berm and made repairs to
berm. Discovered 1200 gallons of liquid in Radiunm
Tanks which was not in tanks when the manways were
sealed. UC Davis directed CWM to solidify liquid.
Entered Radium Tank 1 for waste removal. Had one
technician contaminate sock at frisking station
when he lost his balance and placed foot inside
contaminated area.

Entered Imhoff Tanks B & G and performed coring

operations. Entered Radium Tank 1 for waste
removal.

Entered Radium Tank 1 for waste removal. Completed
waste removal from Radium Tank 1. Took core

samples from Imhoff Tanks C, D, E, and H. Filled
holes with grout.
Solidified two batches of waste (Batches 145 &

RPT-NWD-0792-001, REV. 0 11



146). Completed waste removal from Radium Tank 2.

3/13/92 Solidified three batches of waste (Batches 147, 148
& 149). Completed surveying and core boring of
Radium Tank 1. Continued work in Radium Tank 3.

3/14/92 Solidified three batches of waste (Batches 150, 151
& 152). Completed waste removal from Radium Tank
3. Completed survey and coring of Radium Tank 2.
Commenced work on Radium Tank 4.

3/15/92 Completed waste removal from Radium Tank 4.
Completed surveying and coring of Radium Tanks 3 &

4.
3/16/92 Solidified six batches of waste (Batches 153, 154,
155, 156, 157 & 158). Surveyed Imhoff Tank B.

Pumped liquid from Imhoff Tank I to Baker Tank per
direction of EMO/UC Davis.

3/17/92 Solidified six batches of waste (Batches 159, 160,
161, 162, 163 & 164). Continued pumping liquid
from Imhoff Tank I to Baker tank. Completed
surveys in Imhoff Tanks D, E, G & H.

3/18/92 Solidified six batches of drums (Batches 165, 166,
167, 168, 169 & 170). One drum "burped". Burlap
bag contained burp. Completed pumping Imhoff Tank
I to Baker Tank.

3/19/92 Pumped and removed remaining sludge in Imhoff Tank
F. Solidified three batches of waste (Batches 171,
172 & 173). Made Shipment #11 (60 drums).

3/20/92 Solidified final batch of waste (Batch 174).
Solidified two liners (A & B).

3/23/92 Prepared Shipment #12 (60 drums). Completed survey
of Imhoff Tanks F & I.

3/24/92 Crane to load liners out of commission. UC Davis
will lease crane to load liners. Made Shipment #12
to WHC (60 drums).

3/26/92 Made Shipment #13 (60 drums) and Shipment #14 (2
liners) to WHC. Made shipment of equipment back to
CWM/CNSI. Completed demobilization of equipment
and personnel.

The field project logs for the CWM Project Manager and Site
Safety Officer (Radiological Controls Supervisor/RCS) are
being maintained as Quality Assurance (QA) records per
Reference 2.1.

$.0 BOLIDIFICATION AND PCP RECORDS

A total of forty-nine (49) Process Control Program (PCP) tests
were performed to determine the proper formulation to utilize
for full scale solidification. PCPs 001 through 003 were test
samples run on actual samples pulled from waste in the tanks.
The remaining PCP tests were performed on actual samples taken
from waste removed from the tanks prior to full scale

RPT-NWD-0792-001, REV. 0 12



processing. The PCP used for full scale solidification is
noted on the Full Scale Solidification Worksheet.

A total one hundred seventy-four (174) batches and two (2)
liners of waste were solidified. Each batch resulted in four
(4) to seven (7) drums of solidified waste dependent upon the
volume of waste processed and type of waste (liquid/sludge).
A total of seven hundred eighty-four (784) drums of waste were
solidified from the batches. Four of the drums were
reprocessed in later loads due to inadequate curing. Each
Full Scale Solidification Worksheet denotes the amount of
chemical added to the batch/liner, drum number solidified in
the batch, radiation and contamination levels on the exterior
of the solidified drums, and final product inspection results.

The PCP and Full Scale Solidification Worksheets from the
project are provided as Appendix A (Volumes I and II) to this
document. The PCP and Full Scale Solidification Worksheet
records are being maintained by CWM as QA Records per
Reference 2.1.

TANK AND FINAL PROJECT SURVEY RESULTS

Provided as Appendix B to this document are the final survey
results for the Imhoff Building, Area surrounding the Imhoff
Building (under location of berm), and tank survey results
following waste removal. Calibration records, Scaler
Instrumentation Reliability Factor Check Sheets, Daily
Instrument Check Sheets and the radiological surveys are being
maintained by CWM/CNSI as QA records in accordance with
Reference 2.1. Also, all Radiation Work Permits and Confined
Space Entry Permits are being maintained as QA Records.
Provided in the table below is a summary of the loose surface
contamination survey results for these areas.

SURVEY RESULT SUMMARY

SURVEY ZONE Average Avg Beta Maximum | Max Beta
ALPHA /Gamma ALPHA /Gamma
(dpm/100 (dpm/100 (dpm/100 | (dpm/100
cm?) cm?) cm?) cm?)
Imhoff Building 4 758 20 2162
(#032592-04-UCD)
Imhoff Laboratory 0.5 65 1 184
(#032692~-02-UCD)
Covered Berm Area 0.1 178 1 456
(#032692-04-UCD)
RPT-NWD-0792-001, REV. 0 13




SURVEY ZONE Average Avg Beta Maximum | Max Beta
ALPHA /Gamma ALPHA /Gamma
(dpm/100 (dpm/100 (dpm/100 | (dpm/100

cm?) cm?) cm?) cm?)

Imhoff Tank B 37 6617 128 20869

(#031692-03~UCD)

Imhoff Tank C 10 1938 36 7766

(#031792-01-UCD)

Imhoff Tank D 1 318 4 1197

(#031792-02-UCD)

Imhoff Tank E 3 353 10 1034

(#031792-03-UCD)

Imhoff Tank F 15 2295 47 7875

(#032392-04-UCD)

Imhoff Tank G 1 169 4 1251

(#031792-05-UCD)

Inhoff Tank H 0.5 81 4 197

(#031792-04-UCD)

Imhoff Tank I 3 343 23 884

(#032392-05-UCD)

Radium Tank 1 3 88 10 129

(#031392-01-UCD)

Radium Tank 2 9 107 23 245

(#031492-02-UCD)

Radium Tank 3 5 77 15 129

(#031592-01-UCD)

Radium Tank 4 8 52 23 109

(#031592-02-UCD) _

In addition to the survey results noted above,

direct alpha

and beta/gamma frisks were performed on the walls of the
tanks. The direct frisks ranged from 9238K dpm/probe for
beta/gamma in Imhoff Tank B to 23337 dpm/probe for beta/gamma
in Radium Tank 1. The high direct frisk readings were mainly
due to the mastic remaining on the tank surfaces in the Imhoff
tanks and the pitting/erosion of the Radium tanks.

In accordance with Reference 2.2, the acceptable average,
maximum, and removable beta/gamma contamination surface levels
for Ra-226 are 100, 300, and 20 dpm/100 cm’ respectively.

RPT-NWD-0792-001, REV. 0 14



ANALYTICAL RESULTS

The following tables/sections provide the analytical results
from core and soil samples, rainwater samples, and Imhoff Tank

A waste sample.
Appendix C to this document.

The analytical results are provided as
The analytical results of these

samples are being maintained as QA records in accordance with
Reference 2.1.

7.1 Analytical Results for Core Samples from Tanks
The following table summarizes the analytical results of
the core samples from the tanks. The middle four inches
of the core sample was analyzed by the contract
laboratory. The contract laboratory (CEP) order number
is #92-03-654.
CORE SAMPLE ANALYTICAL RESULTS
Tank Ra-226 Th-228 Th-232 Sr-90 H-3
(pCi/gm) | (pCi/gm) | (pCi/gm) | (pCi/gm) (pCi/gm)
Imhoff-B <0.1 <0.1 0.14 <0.1 0.67
Imhoff-B 0.15 0.3 0.13 <0.1 <0.5
(Duplicate)
Imhoff-C 0.20 0.2 0.17 2.94 0.62
Imhoff-D 0.13 0.6 <0.1 <0.1 0.62
Imhoff-E 0.16 0.2 0.17 <0.1 0.69
Imhoff-F <0.1 <0.5 <0.1 <0.1 <0.5
Imhoff-G 0.12 <0.4 0.14 <0.1 0.84
Imhoff-H 0.10 <0.5 <0.1 <0.1 3.34
Imhoff-I 0.14 <0.5 0.15 <0.1 0.72
Radium-1 0.63 0.8 0.53 <0.1 0.64
Radium=-2 0.32 0.3 0.24 <0.1 1.14
Radium-3 033 <0.3 0.19 <0.1 1.25
Radium-3 0.34 <0.3 0.10 <0.1 1.09
(Duplicate)
Radium-4 0.39 <0.4 <0.1 <0.1 1.03
7.2 Analytical Results for Soil Samples

RPT-NWD-0792-001, REV. 0
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the soil samples taken underneath the tanks through the

holes drilled for the core samples.
laboratory (CEP) order number is #92-03-655.

SOIL SAMPLE ANALYTICAL RESULTS

The contract

Tank Ra-226 Th-228 Th-232 Sr-90 H-3
(pCi/gm) | (pCi/gm) | (pCi/gm) [ (pCi/gm) | (pPCi/gm)

Imhoff-B 1.05 0.8 0.92 2.11 l1.16
Imhoff-B 1.14 0.9 1.02 1.86 <0.5
(Duplicate)
Imhoff-~C 0.32 <0.7 0.44 1.47 <0.5
Imhoff-D 0.83 0.8 0.75 0.11 <0.5
Imhoff-E 0.44 <0.6 0.53 0.25 <0.5
Imhoff-F 0.67 0.8 0.64 0.38 <0.5
Imhoff-G 0.71 0.6 0.73 0.20 0.92
Imhoff-H 0.53 <0.6 0.57 0.74 <0.5
Imhoff-T 0.43 <0.4 0.37 0.15 <0.5
Radium-1 0.42 <0.4 <0.3 0.10 <0.5
Radium-2 1.62 2.1 1.66 0.18 0.63
Radium-3 0.47 <0.6 0.52 0.15 <0.5
Radium-3 <0.2 <0.6 0.54 0.77 <0.5
(Duplicate)
Radium-4 0.40 0.4 0.45 0.18 <0.S=|

7.3 Rainwater/Liquid Sample Results

The following table provides the results of the liquid

and rainwater samples analyzed during the project.

The

contract laboratory order numbers for the following
samples are #92-02-463, #92-03-070, and #92-03-663.

LIQUID/RAINWATER SAMPLE RESULTS

Sample Gamma Gross Gross Sr-90 H-3
Spec Alpha Beta (pCi/l) (pCi/1l)
(pCi/l) [ (pCi/l) | (pCi/l1)
Imhoff-I ND 12 102 <500
RPT=-NWD-0792-001, REV. 0 16



Sample Gamma Gross Gross Sr-90 H-3
Spec Alpha Beta (pCi/1l) (pCi/l)
(pCi/1) (pCi/1) (pCi/1)

Imhoff-I ND 14 129 <500
(Duplicate)

LSA-Red ND <2 193 <500
LSA-Green ND <2 29 <500
Imhoff-I 17.6

LSA-Red 37.2

85 Gal Drum ND 5 105 10.8 921 |

7.4 Imhoff Tank A Waste Sample Results
The following table summarizes the sample results from
the waste in Imhoff Tank A. The contract laboratory
order number for this sample is #92-03-200. To confirm
the results of creosote, a sample must be taken of the
waste and analyzed per Method 8250 for Carbazole.
IMHOFF TANK A SAMPLE RESULTS
Method Chemical Units Result Detection
Limit
8250 Total Xylenes ug/kg 9400 3000
8270 2-Methylnaphthalene mg/kg 3800 100
8270 Acenaphthene mng/kg 1600 19
8270 Acenaphthylene mg/kg 94 35
8270 Anthracene mg/kg 540 19
8270 Benzo(a)anthracene mg/kg 220 78
8270 Chrysene mg/kg 190 25
8270 Dibenzofuran mg/kg 1300 100
8270 Fluorene mg/kg 2100 19
8270 Phenanthrene mng/kg 540 54
8270 Pyrene 1 mg/kg__ 1100 19
RPT-NWD-0792-001, REV. 0 17
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was not available for additional analyses.

9.0 PROJECT WASTE SHIPMENTS
A total of fourteen (14) project waste shipments were made
from the UC Davis site to the disposal site at Westinghouse
Hanford. Thirteen (13) shipments were drum shipments with
each load containing sixty (6) drums. The last shipment was
the liner shipment which transported two (2) solidified liners
to the disposal site for final disposition. The shipment
records for these fourteen (14) waste shipments are provided
in Appendix D (Volumes I, II, and III) to this document. All
waste shipment records are being maintained as QA records in
accordance with Reference 2.1. The following table depicts
the total activity per isotope for each shipment with a total
provided for all waste shipments.
SHIPMENT ACTIVITY TOTALS
Shipment | Ra226 Sr90 Y90 H-3 Pu241 | Th228 | Th232
(mCi) (mCi) (mCi) (mCi) (uci) (ucCi) (uci)
1 0.06 0.57 0.57 0.97 0.02 1.83 3.62
2 .121 .0704 .0704 .106 .0423 .383 13.0
3 .118| .386| .386| .0125| 15.7| 27.5| 9.26|
4 .287 .668 .668 .106 3.45 45.2 13.7“
5 .124 4.37 4.37 .0139 16.4 242 10.9"
6 .577 6.56 6.56 .0233 15.1 224 3.59
7 .138 8.78 8.78 .0226 30.2 447 3.22
8 .0639 7.42 7.42 .0196 31.4 465 2,25
9 .249 .973 .973 | .00655 13.8 76.9 161
10 .156 10.3 10.3 . 0965 72.0 1030 43.6
11 -419 .0187 .0187 | .00506 .878 .436 15.4 i
12 .419 .0187 .0187 | .00506 .878 .436 15.4]
13 .402 .197 .197 .006 1 9 15
14 .103 5.22 5.22 1.6 0 1 7
Totals 3.2 45.6 45.6 3.0| 200.9 2,571 ) 316.9
—
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10.0 PROBLEM AREAS/LESSONS LEARNED

10.1 Reaction Between Waste and Stabilization Chemicals

The main problem which occurred during the project was
the reaction which occurred during the curing process
when the magnesium oxide (one of the solidification
agents) reacted with the waste causing a "burp" in the
curing billet. This problem can be traced to three (3)
reasons.

The first reason is the reaction between the chemicals in
the waste and the magnesium oxide. During the
solidification campaign, an air sample was taken of the
gas being released during the "burping" of the billet.
The air sample revealed a small amount of carbon
disulfide in the air sample which is reactive with
magnesium oxide. Nothing could be done to correct this
problem.

The second reason for the reaction is the ambient
temperature surrounding the curing billet. The higher
the temperature, the faster the billet cured resulting in
a large internal temperature increase which could help
aid the gas release. A cover was added over the drum
curing area to reduce the effects of the ambient
temperature by placing the drums in the shade.

The third reason for the reaction was the mixing of the
chemicals with the waste. If the magnesium oxide was not
properly distributed in the billet, "pockets" of
magnesium oxide would form resulting in a reaction which
could cause the gas release. A longer mixing time and a
smaller batch were used to help the solidified product
have a better mixture of chemical and waste.

10.2 Waste Removal from Tanks

The other major problem encountered during the project
was the inability of the various pump matrices to remove
the waste from the tanks. To correct this problem, the
pumping configurations were changed to allow purging of
all lines with air. Also in line screéns/filter were
added to the pumps to remove foreign material (metal,
paper, syringes, etc.) prior to clogging the pumps. Also
the tanks were entered to mechanically remove the waste
by manual means.

To better prepare for future tank cleaning jobs in the
future, one of two methods should be used for tank
cleaning. The first method will include waste removal
with pumps, but larger amounts of water would be used for

RPT-NWD-0792-001, REV., 0 21



getting the sludge into solution. The first method will
need to have a demineralization system in place to clean
the water and the discharge of the demineralization
system would be directed to the sewage system.

The second method of sludge removal would use an air
moving system which would wuse a large Dblower
(approximately 4000 cfm) to take a suction on the waste
and dump the waste in a container between the blower
suction and tank. Personnel must also be ready for tank
entries to perform this method.

10.3 General Radiological Cleanliness

The last problem evolved around maintaining radiological
cleanliness inside of the restricted area. Cleanliness
was hampered by three conditions: (1) waste removal from
tanks, (2) tank entry by personnel, and (3) drum
solidification. Condition (1) could be helped by
employing one of the waste removal methods discussed
under Section 10.2. There are no good fixes for
Condition (2). Liner solidification could be used to
reduce the effects of cCondition (3). Although more
expensive, it would helped maintain cleanliness inside of
the berm and because of the better mixing capabilities of
the 1liner over the Maxon mixer (batch mixer), the
likelihood of the "burps'" could have been reduced.

11.0 CONCLUSIONS/RECOMMENDATIONS

11.1 Tank Surveys and Core Samples

Based on the surveys of the tanks and the 1levels

specified for free release under Reference 2.2., the
surfaces of the tanks may need to be scabled prior to
release. Although there are no release limits for

concrete in Federal or State regulations, regqulatory
agencies have provided release levels on a case by case
basis. Based on the 1levels of activity in the core
samples, the activity levels are less than the levels
established by regulatory agencies for free release.

11.2 Soil Samples

The same hold true for the core samples as for the soil
samples. There are no established Federal or State
guidance for the free release of soil, although the
levels in the soil are less than the levels normally
provided by regulatory agencies for free release.
Regulatory agencies have not routinely established
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release levels for tritium.

11.3 Imhoff Tank A Waste

Although the analysis performed on the Imhoff Tank A
waste does not indicate the waste would be classified as
a mixed waste, the chemicals of a wood preservation
process are present in the waste. Method 8250 must be
performed to confirm the presence of Carbazole which will
confirm the presence of creosote. EMO must classify this
waste following analysis for carbazole.

11.4 Rainwater/Liquid Samples

Additional information will have to be obtained from the
contract laboratory to find out the amount of Ra-226, Th-
228 and Th-232 present in the samples. By listing ND
(Nothing Detectable), the contract laboratory means there
are no manmade isotopes present in the sample. The
levels for Sr-90 and H-3 are less than the free release
limits specified in Reference 2.3.

After the information is received for the Gamma Spec

sample, the liquid could possibly be released to the
University’s sewage system.
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APPENDIX A

PCP AND SOLIDIFICATION WORKSHEET RECORDS
(Two Volumes - See Attached)
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SBURVEY RECORDS
TABLE OF CONTENTS

PROJECT NAME UC DAVIS PROJECT NUMBER 46831
Date SURVEY ZONE Pages Survey No.
3/25/92 | Imhoff Building 3 #032592-04-UCD
3/26/92 | Imhoff Laboratory 2 #032692-02-UCD
3/26/92 Covered Berm Area 2 #032692-04-UCD
3/16/92 | Imhoff Tank B 4 #031692-03-UCD
3/17/92 Imhoff Tank C 2 #031792-01-UCD
3/17/92 | Imhoff Tank D 2 #031792-02-UCD
3/17/92 | Imhoff Tank E 2 #031792-03-UCD
3/723/92 Imhoff Tank F 2 #032392-04-UCD
3/17/92 | Imhoff Tank G 2 #031792-05-UCD
3/17/92 | Imhoff Tank H 2 #031792-04-UCD
3/23/92 | Imhoff Tank I 2 #032392-05-UCD
3/13/92 | Radium Tank 1 3 #031392-01-UCD
3/14/92 Radium Tank 2 3 #031492-02-UCD
3/15/92 Radium Tank 3 3 #031592-01-UCD
3/15/92 Radium Tank 4 3 #031592-02-UCD
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ANALYTICAL RECORDS
TABLE OF CONTENTS

PROJECT NAME UC DAVIS PROJECT NUMBER 46831
Contract sample Description No. of
Lab (CEP) Pages
order No.

92-03-654 Tank Core Samples 24
92-03-655 Soil Ssamples Beneath Tanks 24

92~02-463 Liquid/Rainwater Samples

92-03~-070 Liquid/Rainwater Samples (8r-9%0)

92~03-663 Liquid/Rainwater Samples (85 gal drum)

nuvw v |w

92-03-200 Imhoff Tank A Sample Results

RPT-NWD-0792-001, REV. 0 c-2
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‘_" . PO BOX 5351 @ Santa Fe, New Mexico £3 . ouTOFSTATE BOO/545-2188 ¢ Fax- 505-982. 19

Controls Ffoer Envirconmental
Pollution, Inc.

P.Q Box 53951

Santa Fe, NM 87502

Phore: (303) 982-9841/(809) 545-2188

Chem Nuclear System Inc.. Order #: 22-03-6354
140 Stoneridge Drive Date: 0&/12/92 15: 40
Columbia. 5C 29210 Work ID: Cencrete (NR)
Date Received: 03/30/92
Attn: Stan Hodges Date Completed: 0&6/12/92
Furchase Order: N448&44
Invoice Number: Client Code: CHEM_NUCLEAR
1

cc: University of CA-Davis/CNES ND—-No man—-made

ITEH — Lehr Facility nuclidee detected

0l1d Davics Road, Davis CA 25616
Attn: Gary Howard

SAMPLE IDENTIFICATION

Sample Sample Sample Sample
Number Description Number Description
01 I-B-BS5W-C-003 08 I-F-BRSW-C-016

02 I1-BS—-BSW-C-004 09 I-I-BSW-C-018

03 I-C-B5W-C-006 10 R—-1-B5W-C-020

04 1-D-BSW-C-008 11 R-2-DSW-C-022

0% I-E-BSW-C-010 e R-3-BSW-C-024

06 I-G-BSW-C-012 13 R-3E-B3W-C-025

o7 I-H-BSW-C-014 14 R—-4-B5W-C-027

MNoir ranarte are ramdered nan the conditinn that thevy ane nat ta b ranradoicard abvatlle ae o oeaet fae adomebicines el Zme Al e miieoie as macee Ane cmraboea neoan cannrcbine bl e e st hant cneeeal poeene e ey e e 0
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et wgd. PO BOX 5351 @ Sant.a Fo, Now Mexico £3 = ouT oF sTATE B0O0/545-2188 ¢ Fax- 505-982- 319

Order # 922-03-654 Controls fur Environmental
06/712/92 13: 40

Remainder of sample(s} for routine analysis will be disposed
of three weeks from final report date. Sample(s) for bacteria
analysis only, will be disposed of immediately after analysis.
This is not applicable if other arrangements have been made.

=

Page 2

Approzzﬂyﬁg
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bt ad. P.O. BOX 5351 @ Santa Fe, New Mexico 3 2 ouTtor sTATE BOD0/545-2188 ¢ rax- 505-982 89
Order # 92-03-654 Controls for Environmental Paqe 3
06/12/92 15: 40 TEST RESULTS BY SAMPLE

Sample Description: I-B-ESW-C-002 Lab MNo: 01A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 03/26/92 19:00 Category: CONCRETE
Gamma Spectral Analusis

NUCLIDE RESULT UNITS

Radium—-226 0.1 ) pCi/gram

Thorium—228 0.1 pCi/gram

Thorium—-232 0.14+/-0. 09 pCi/gram

No man—-made nuclides

detected.
Sample Description: I-B-BSW-C-003 Lab No: 0O1A
Test Description: Strontium—90 Method: Test Code: SR9Y0_5
Collected: 03/26/792 19:00 Category: CONCRETE
Type of Analysis RESULT
Strontium—90 0. 1

All tesults reported in:

UNITS pCi/gram

Brme b v vl T b b LA A e s s st asm A caaneetinn anith Are name st ot mnecatl aaeoy
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Order # 92-03-654
06/712/92 13: 40

Sample Description:
Test Descriptiaon:

Sample Description:
Test Description:

et ad. PO BOX 5351 @ Santa Fe, New Mexico €1, )

BT 3%l G AW H0 Gl s 80800 bt s “. e —

ouTOoFsTATE BOO/545-2188 ¢ Fax- 505-982-.

Controls for Environmental Page 4
TEST _RESULTS BY_SAMPLE
I-B-BSW-C—-00C3 Lab NMNo: ClA
Tritium Method: Test Code:
Collected: 03/7248/%92 1%9:00 Category: CONCRETE
Type of Analysis RESULT
Tritium 0. 67+/-0. 85
All results reported in:
UNITS pCi/gram
1-BS—-BSW-C-004 Lab No: 02A
Gamma Spectral Analycis Method: Test Code:
Collected: 03/26/92 19: 00 Category: CONCRETE
Gamma Spectral Analysis
NUCLIDE RESULT UNITS
Radiym—-22 0.15+/-0. 04 pCi/gram
Thorium—228 0.3+/-0.2 pCi/gqram
Thorium—232 0.13+/-0. 04 pCi/Zgqram

No man—made

nuclides

detected

H3_S S

GAMMSDS
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. et hmd. P.O.BOX 5351 @ Santa Fe, New Mexico £ 78 OuT OF STATE BOO/545.-2188 @ rax- 505-982-9
Order # 92-03-651 Controls for Environmental Page 9
06712792 15: 40 TEST RESULTS BY SAMPLE
Sample Description: I-BS-BSW-C-004 Lab No: 02A
Test Description: Strontium—-<20 Method: Test Cade: SR?0_5S
Collected: 03/26/92 19:00 Categaory: CONCRETE
Type of Analysis RESULT
Strontium-90 <0.1

All results reported in:

UNITS pCi/gram
Sample Description: I-BS5-BSW-C-004 Lab No: O02a
Test Description: Tritium Method: Test Code: H3_5_5
Collected: 03/26/92 19:00 Category: CONCRETE
Type of Analysis RESULT
Tritium <0. 50

All results reported in:

UNITS pCi/gram
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Order # 92-03-654 Controls for Environmental Page 6
06/712/92 15: 40 TEST RESULTS BY_ SAMPLE
Sample Description: I-C-BSW-C-006 Lab Mo: 03A
Test Description: Gamma Spectral Analysis Method: Test Code:
Collected: 03/26/792 19:00 Category: CONCRETE
Gamma Spectral Analysis
NUCLIDE RESULT UNITS
Radium—226 0. 20+/—-0. 04 pCi/qram
Thorium—228 0.2+/-0. 1 pCi/gram
Thorium—232 0.17+/-0. 04 pCi/gram
No _man—-made nuclides _ _
detected.
Sample Description: I-C-BSW-C-00& Lab No: 03A
Test Description: Strontium—-90 Method: Test Code:
Callected: 03/2&6/92 19:00 Categqory: CONCRETE
Type of Analysis RESULT
Strontium—-90 2. 94+/-0. 29

All results reported

UNITS

pCi/qram

in:

B Y kL
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GAMMSS

SR90_S
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et hnd. P.O.BOX 5351 @ Santa Fe. New Mexico 637! ouT oF sTaTe B00/ 54521688 ¢ Fax- 505-982-9

Crder # 92-03-654 Controls for Environmental Page 7
06712792 15: 40 TEST RESULTS BY SAMPLE
Sample Description: I-C-BSW-C-006 Lab No: 03A
Test Description: Tritium Method: Test Code: H3_5_5
Collected: 03/26/92 19:00 Category: CONCRETE
Type of Analysis RESULT
Tritium 0. 62+/-0. 46

All results reported in:

UNITS pCi/qram
Sample Description: I-D-BSW-C-008 Lab No: 0O4A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 03/26/92 19:00 Category: CONCRETE

Gamma Spectral Analysis

NUCLIDE RESULT UNITS

Radium—-226 0.13+/-0. 08 pCi/gram
Thorium—228 0.6+/-0.4 pCi/gram
JThorium—-232 0. 1 pCi/gram

No_man—made nuciideg
detected.
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COrder # ?2-03-654 Controls for Environmental
TEST RESULTS BY SAMPLE
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et wpd. PO BOX 5351 @ Santa Fe, New Moexico 3/

ouT OF 8TATE BO0D/54945-2188 @ rax- 505-982-¢

Page B

06712792 13: 40

Sample Description: I-D-B5W-C-0083
Tecet Description: Strontium—90
Collected: 03/26/92 1%:00

Type of Analysis

Strontium—-90

All results reported i

Lab No: 04A
Method: Test Code: SR9D_5

Category: CONCRETE

RESULT

0.1

n:

UNITS pCi/gram

Sample Description: I-D-BSW-C-008
Test Description: Tritium
Collected: 03/2&6/792 19:00

Type of Analysis

Tritium

All results reported

tab No: 04A
Method: Test Code: H3_S_5

Category: CONCRETE

RESULT

0. 62+/-0. 52

UNITS pCi/qgram

Mk renorte aro rnodornd nnon thn canditinn that they Ao et ta ko crmeadoiead coball nge
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Aeme hpd. P.O. BOX 5351 @ Santa Fe, New Mexico 3 / " ouTorFsTaTe BOO/545-2188 ® rax- 505-982-¢
Order # 92-03-654 Controls for Environmental Page 9
06712792 15: 40 TEST RESULTS BY SAMPLE
Sample Description: I-E-BSW-C-010 Lab No: 05A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: Q3/26/92 19: Q0 Category: CONCRETE
Gamma Spectral Analysis
NUCLIDE RESULT UNITS
Radium—226 0. 164+/-0. 04 _pCi/gqram
Thorium—228 0.2+/-0.1 pCi/gram
Thorium—232 0.17+/—-0. 05 pCi/gqram
No man:éggg nutlidé; -
detected.
{ _
Sample Description: I-E-BSW-C-010 Lab No: 05A
Test Description: Strontium—90 Method: Test Code: SR2P0_S5
Collected: 03/24/92 1%9:00 Categqory: CONCRETE
RESULT

Type of Analysis

Strontium—-90

All Tesults reported in:

UNITS pCi/gqram

MNir ranast e arn roandrrerd nan the ~anditinn that theu are nar ta bhe ranradiicad ahalle mcin naek e adunrricimn e Zae ot boae
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: . PO BOX S351 @ Santa Fe. New Mexico 8 /¢ ouTOoOF sTATE BO0O/545-2188 ¢ Fax- 505-982-9
Order # 92-03-6£34 Controls for Environmental Page 10
06712792 13: 40 TEST RESULTS BY SAMPLE
Sample Description: I-E-BSW-C-010 Lab No: 05A
Test Description: Tritium Method: Test Code: H3_S5_5

Collected: 03/246/92 19:00 Category: CONCRETE

Type of Analysis RESULT

Tritium 0. 69+/~0. 55

All results reported in:

UNITS pCi/gram
Sample Description: I-G-BSW-C-012 Lab No: O0O6&6A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 037726792 19:00 Categqory: CONCRETE

Samma Spectral Analysis

NUCLIDE RESULT UNITS

Radium-226 ~0. 1 pCi/gram
Thorium—228 ~0. 5 pCi/gram
Thorium—232 0.1 pCi/gram

No man—made nuclidés
detected.

i mmndnnad Gnan the canditian that theas s et Vel e b o 8
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i mad. P.0. BOX 5351 @ Santa Fe, New Mexico 87!

Order # 922-03-654
06/12/92 15:40

Controls for Environmental
TEST RESULTS BY SAMPLE

ALty B s

ouToF sTATE B0D0/545-2188 ¢ Fax- 505-982-¢

Page 11

Sample Description: I-G-BSW-C-012 Lab No:
Test Description: Strontium-90 Method:
Category:

Collected: 03/26/92 19:00

Type of Analysis

Strontium—90

All results reported in:

UNITS pCi/qram
{
Sample Description: I-G-BSW-C-012 Lab No:
Test Description: Tritium Method:
Collected: 03/2&/92 1%9:00 Category:
Type of Analysis RESULT

Tritium

06A
Test Code: SRP0O_5S
CONCRETE
RESULT
0.1
06A
Test Code: H3I_S_5
CONCRETE
£0. 50

All results reported in:

UNITS pCi/qram

Mhir ronart e ara roodered tnnn tha canditinn that thpu ann nnt o ho ranecadiisad halle ae A Aart for adunrtirina An A/ar Athar nirnnene nuor Noe CiArAaties e an connerHiNn with Ane name wnthnaot cancial apemimeinn et o
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. ; md. PO BOX 5351 @ Santa Fe, New Mexico £3/7¢% ouToFsTATE BO0O/545-2188 ¢ rax- 505-982-9

Order # 92-03-454 Controls for Environmental Page 12
06/12/92 15: 40 TEST RESULTS BY SAMPLE
Sample Description: I-H-BSW-C-014 Lab Na: O7A
Test Description: Gamma Spectral Analysis Methaod: Test Code: GAMMES
Collected: 03/24/92 1%9:00 Categqory: CONCRETE
Gamma Spectral Analysis
NUCL IDE RESULT UNITS
Radium—226 0.12+/-0. 07 pCi/gram
Thorium-22 0. 4 pCi/gram
Thorium—232 0.14+/-0. 08 pCi/gram
No man—made nugiiggg
detected.
Sample Description: I-H-BSW-C-014 Lab No: O7A
Test Description: Strontium—90 Method: Test Code: SR90_5
Collected: 03/26/92 19: 00 Category: CONCRETE
Type of Analysis RESULT
Strontium—~90 0.1

All results reported in:

UNITS pCi/qram
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vt md. P.O.BOX 5351 @ Santa Fe, New Mexico 87! oUTOF STATE BOO/545-2188 © rax- 505-982-€ 3
Order # 92-03-654 Controls for Environmental Page 13
06712792 15: 40 TEST RESULTS BY SAMPLE
Sample Description: I-H-BSW-C-014 Lab Na: 0O7A
Test Description: Tritium Methaod: Test Code: H3_S_5
Caollected: 03/26/%2 1%2:00 Category: CONCRETE
Type of Analysis RESULT
Tritium 0.84+/-0. 58

All results reported in:

UNITS pCi/qram
|
Sample Descriptiaon: I-F-BSW-C-016 Lab MNo: 08A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 03/24/792 12:00 Category: CONCRETE

Gamma Spectral Analysis

NUCLIDE RESULT UNITS

Radium—226 0.10+/-0. 08 » pCi/gram
Thorium—228 ~0. D pCi/gqram
Thorium—232 <0. 1 pCi/gram

No man—made nuclides
detected.

MNure ronprte ara candorad 1innn the cnnditinn that they are nnt tn be renradiniead swhnlh aegn naet far Adueerticinn and Zar ot hoe ANrRNer e nuer e Sanatnen or m connectinn with nur name withont apacial neeracoann i wet o
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A e hmed. PO BOX S351 @ Santa Fe, New Mexico 875

Controls fur Envircnmental Page 14

Order # 92-03-654
TEST RESULTS BY SAMPLE

06712792 15: 40

Sample Description: I-F-BSW-C-016 Lab No: 08A
Method: Test Code: SR9Y0_5

Test Descripticon: Streontium—-90
Collected: 03r/26/792 19: 00 Category: CONCRETE

Type of Analysis RESULT
Strontium-%90 0.1
All results reported in:
UNITS pCi/gram
i
Sample Description: I-F-BSW-C-016 Lab No: OBA
Test Description: Tritium Method: Test Code: H3_S_S
Collected: Q3/2&4/92 19:00 Categnry: CONCRETE
RESULT

Type of Analysis

3. 34+/-0. 37

Tritium

All results reported in:

UNITS pCi/gram

Nitr ranarte are ronderad 1inan the cnnditinn that thev are nar ra he renradioead whatlv arn nart for aduerticinn and 7o nthar nornncec nuee noe cinnatiree or i connection with anr name withoot eneciat nerawecinn in wen e
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| ot amd. P.O.BOX 5351 @ Santa Fe, New Mexico 875 OuUTOF STATE BO00/545-21 688 © rax- 505-982-9;
O—der # P2-03-654 Controls for Environmental Page 15
Totasme 1540 TEST RESULTS BY SAMPLE

Szample Description: I-I-BSW-C-01S i_ab No: 0O9A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Lcocllevtea: 03726792 19:00 Categaory: CONCRETE

Gamma Spectral Analysis

NUCLIDE RESULT UMITS

Radium—226 0.14+/-0. 09 pCi/gram
Thorium—228 ~0. 5 pCi/gram
Thorium—232 0.15+/-0. 10 pCi/qram

No dga4hade nuglides
detected.

Sample Description: I-I-BSW-C-018 Lab Nao: 09A
Test Description: Strontium—%0 Method: Test Code: SR9PG_S
Collected: 03/24/92 1?:00 Category: CONCRETE

Type of Analysis RESULT

Strontium—-90 +0. 1

All resylts reported in:

UNITS pCi/qram

Mk conarte ana rondarad Lnan tha randibian Fhat thau nra not ta e canecdomed cobaadl o oy conet frne adimnt imimm sed Sam o bias s e e e e AR e A m camraet i bt h A maen e Aot



— - e s YWY W res 5w m—-a W & wmo o serae—e s e o

. ]

: : P.O. BOX 5351 @ Santa F, New Mexico £ /. ouTOF STATE B0OO/545-2188 ¢ Frax- 505-982.-¢ 3
Order # 92-03-654 Controls for Environmental Page 16
06712792 15:40 TEST RESULTS BY_ SAMPLE
Sample Description: I-I-BSW-C-018 Lab No: 09A
Test Description: Tritium Method: Test Code: H3_S_5
Collected: 03/2&/92 1%:00 Category: CONCRETE
Type of Analysis RESULT
Tritium 0.72+/-0. 55
All results reported in:
UNITS pCi/gram
!
Sample Description: R—1-BSW-C-0290 Lab No: 10A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 03/26/792 19:0D0 Category: CONCRETE
Gamma Spectral Analysis
NUCL IDE RESULT UNITS
Radium—-226 0. 63+/-0. D& pCi/gram
Thorium—228 0.8+/-0. 1 pCi/qram
Tharium—232 0.53+/-0. 12 pCi/qram
Lﬂ No man—made nuéiides T
detected.
Dnr renorcte are rendered tinnn the randitinn that theu are not tn he renradncpd whnlle arin aact ne aduertcinn and Zor 0t her nornaeee nuee oo cinAatoee orn canaectina wit h nir nome wathont conecol Ancrmusemn n went



. A bodrs bty ARl

"- WAV WD 1 WI I VW Il WIS al . . o~ .
OuUTOFSTATE 800/545-2188 ¢ Fax- 505-982-€ 3

e hmd. P.O. BOX 5351 @ Santa Fe, New Mexico £37!

Order # 92-03-65% Controls fer Environmental Page 17
06/12/92 15:40 TEST RESULTS BY_SAMPLE
Sample Description: R—1-BSW-C-020 Lab No: 10A
Methaod: Test Cade: SRP0_9

Test Description: Strantium—-%90

Collected: 03/264/92 19:00 Category: CONCRETE

Type aof Analysis RESULT

Strontium-20 +0. 1
All Tesults reported in:
UNITS pCi/gram

|
Sample Description: R-1-BSW-C-020 Lab No: 10A
Test Description: Tritium Method: Test Code; H3_5_5
Collected: 03/2&6/92 19:00 Category: CONCRETE
Type of Analysis RESULT

Q. 64+/-0. 55

Tritium

All results reported in:

UNITS pCi/qram
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el wad. PO BOX 5351 @ Santa Fe, New Mexico 8° 2
Order # 92-03-654 Controls for Environmental Page 18
06/12/92 15: 40 TEST RESULTS BY SAMPLE
Sample Description: R-2Z-BS5W-C-022 Lab MNo: 11A
Test Description: Gamma Spectral Analysis Method: Test Code: GAMMSS
Collected: 03/26/92 19:00 Category: CONCRETE
Gamma Spectral Analysis
NUCL IDE RESULT UNITS
Radium—226 0. 32+/-0. 05 pCi/qram
Thorium—228 0.3+/-0. 1 pCi/gram
Thorium-232 0. 24+/-0. 04 pCi/gram
No_man—made nuclides _
detected.
Sample Description: R—-2-BSW-C-022 tab No: 11A
Test Description: Strontium—%20Q Method: Test Code: SR?Q_S
Collected: 03/2&/92 19:00 Category: CONCRETE
Type of Analysis RESULT

Strontium—90

All results reported in:

UNITS pCi/qram

0.1
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Ao hd. P.O.BOX 5351 @ Santa Fe. New Mexico 87. ouTorFsTate BOO/545-2188

Contreles for Envivonmentel
Polluticn, Inc.
P.O DBox E£3%
Santa Fe, RN 7 o0
Attn:
Phorne: (20%) 982-7341/(3800) 54%-2188

CThem—Nuclear Chemical Weste Drdey #: =22-03-200
Management/Univ. of CA-Davic Date: D3/24/92 1&: 5
1TEH - 01d Davicz Road Work ID: Solid (R)
Davis. CA 995614 Date Hereived: 03/10/92
Attn: Walt Paulson Date Lompleted: O3/24/92

Furchase QOrder: G472182
Invoice MNumber:

SAMPLE IDENTIFICATION

® FaAXx- 505-982-¢

Sample Sample cample Sample
Number Description Number Description
<1 A~Q30992

Ramainder of sample(s) far routine analysis will be diszposed
of three weeks from final report date. Samplel(sy for bacteria
analysis only, will be dispased of immediately after analysis
This is not applicable if other arrangemants have bean made

L L T N e N L Ta TR LT A | [Tl . oo

3



AT WID TWI IV DIl Tt Wil ity B2 dbsa

:h- .H P.O. BOX 5351 @ Santa Fe. New Mexico 87 2 ouT orF aTATE BO0O/545-2188 ¢ rax- 505-982-:
Crder # 72-03-200 Controle for Envitonmentsl Page =2
D3/24/92 16: 25

TEST RESULTS BRY SAMFLE

Sample: O1A A-Q30992 Collected O3/0%/92 10:00

Jest Description Result Dok Units Analyzed By

EFA ~ methad B240
Chloramethane CEHOGO £QGC uyg/kg 03720792 DVM
Bromomethane LOHCOO LCCET vg/kg 03/2G/792 DVM
Vinyl Chlaride L1200 1200 ug/kqg 03/720/92 DVM
Chlaroethane &300 L£0CG ug/kg 03/20/92 DVM
Methylane Chloride 1680 162G yq/kq 03/20/92 DVM
Acetone THCGGO &£CQ0 ugq/kg 03/720/92 DVM
Carbon Disulfide 3020 3000 ug/kg 03/20/92 DVM
1,1-Dichloroethane L1480 1684 ug/kqg 03/20/92 DVM
1, 1-Dichloroethane L2840 =340 ug/kg 03/720/92 DVM
trans-1, 2-Dichloroethens IR0 540 ug/kg 03/720/92 DVM
Chlorcform TG FEC ug/kqg 03/720/92 DVM
1, 2-Dichloroethane L1480 1466C ug/kqg 037/20/92 DWM
2-Butanaone L&OCE &GO ug/kg 03/20/792 DVM
1,1.1-Trichloroethane L22ED 2226 ug/kq 03/2G/92 DVM
Carbon Tetrachlaride L1480 14620 ug/kqg 03/20/92 DVM
Vingl Acetate 6OCH LQGC ug/kg 03/20/92 DVM
Eromodichlorom2thane 1320 1326 ug/kqg 03/20/92 DVM
11,2, 2-Tetrachloroethane <4140 4140 ug/kg 03720792 DVM
1, 2~-Dichloroprapansa L3LC0O Z36CG ug/kg §3/720/92 DVHM
trans—1.2-Pichloropropens L3000 260G ug/kq Q3-720/92 DWM
Trichlaroethens= <1140 1146 ug/kq 03/720/92 DVM
Dibromaochloraomathane C1ES0 16860 ug/kg 03/720/92 DVM
1,1,2-Trichloraathane L300 200CE ug/kq 03-/20/92 DVM
Benzena 2640 2640C ug/kq 03/20/92 DVM
cis—1,3-Dichloropropene L3CCE 3000 ug/kg 03/20/92 DM
2~-Chloroethyl VYinyl Ether L3000 2QCC ug/kg 03/20/92 DVM
Eromoform LEBZ0 232¢ ug/kg 03/206/92 DVM

2-Hexanone L&COO0 QOG ug/kg 03/20/92 DWM
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Aot mad. P.O. BOX 5351 @ Santa Fe, New Mexico 87 ) ouTorFsTaTE BOO/545-2188 0 rax- 505.982-! =]
Order # F2-03-20C Controls for Enviraonmsnbal FPage 3

0I2/24/92 16: 295

Test Description Result _DL Units Analyzed By
A4-Methul-2-Pentenone LHLDOD &0 vg/kg 03/20/92 DVM
Tetrachloroethene TELLR0D =450 vg/kg 03/720/92 DVM
Toluene CLAEGD0 L0D vg/kg 03/20/92 DYM
Chlorobkenzene LRGN0 LT ug/kqg 03/20/92 DYVM
Ethul Renzene CA4TZD 4320 ugq/kg 03/20/92 DVM
Sturene L3000 3000 ug/kg 03/20/92 DVM

< “ Total Xylenes .- - 2400 3000 ug/kg 03720792 DVM

ERA — method B270
Phenol 1S 1% mg/kg 03/1%/92 DYM
Bis{2-Chloroethyl) Ether 17 57 mg/kg 03/1%/92 DVM
2-Chlorophenol L33 a3 mg/kg O03/71%9/92 DVM
1,3-Dichlorobenzene iR 1% mg/kg 0371%?/92 DVM

! {,4-Dichlorobenzene - ¥ 44t mg/kg 03/1%/92 DVM
Benzyl Alcohol 200 el mg/kg ©03/17/92 DVM
l1,2-Dichlorobenzene 2150 1990 mg/kg ©03/19/92 DVM
Bis{2-Chloroisopropyl)Ether T87 7 mg/kg ©03/19/92 DVM
4-Methylphenol 100 100 mg/kg 03/19/92 DVM
N-Mitrecso~di—-N-propylamine LG 46 mg/kgq 03/71%/92 DVM
Hexachloroethane 116 15 mg/kg 03/19/92 DVM
Mitrobenzene 19 1= mg/kg ©03/19/92 DVM
Iscphorone TR P mg/kg 03/319/92 DYM
2-Nitrophenol TR 3& mg/kgq 03/19/92 DM
&, 4-Dimethylphencol Ter” =27 mg/kg 03/1%/92 DVM
Benzoic Acid 100 100 mg/kg O03/1%/92 DVM
Bis{2-ChlorethoxylMethane 53 55 mg/kq ©03/19/92 DWM
2,4-Dichloropheriol TET =7 mg/kg 03/1%/92 DWVM
1,.2.4-Trichlorobenzene 19 17 mg/kq 03/1%/92 DVM
Maphthalene 164 14 mg/kg ©03/1%/92 DVM
4-Chloroanaline Teh 200 mg/kqg O3/1%9/92 DUM
Hexachlorobutadiene 4 = mg/kg 03/1%/92 DVM
4~Chloro—-3-Methylphenol 130 an mg/kg 03/19/92 DVM
2~-Methylnaphthalene 3300 o mg/kgq 03/1%9/92 DYM
Hexachlorocyclopentadiene 100 100 mg/kg 03/1%/92 DYM
£:4.6-Trichlorophenol 125 25 mg/kq 03/1%/92 DVM
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Oroer # 92-03-200 Cemtroels for Envivonmental Pzge 4

03/724/%2 16: 295

Test Description Result R SN \UInits Analyzed By
2,43, 5-Trichloraphencl 2100 100 mg/kq 03/19/92 DVM
2-Chloronapthalene 100 L0 mg/kg 03/19/92 DVM
2-Nitreoanaline =00 S0 mg/kg 03719792 DVM
Dimethyl phthalate 215 14 mg/kg 03/19/92 DVM

*Acenaphthylene - - ?31. 0 3% mg/kg 03/1%/92 DVM
3-Nitrpaniline CE00 200 mg/kg 03/1%9/92 DVM

+ Acenaphthene 1600 O 1 mg/kg 03/719/92 DVM
2,4-Dinitrophenol 2420 420 mg/kg 03/1%/92 DVM
4-Nitrophenol 800 500 mg/kg 03/19/92 DVM

“ Dibenzofuran 1300. 0 100 mg/kg 03/192/92 DVM
=r4-Dinitrotoluene 57 o7 mg/kgq 03/1%/92 DVM
2, 4-Dinitrotoluene I1e 1% mg/kg 03/19/92 DVM
Diethylphthalate a=rale 220 mg/kg 03/19/92 DWM
4-Chlorophenylphenylether 42 z mg/kq 03/719/92 DVM
Fluorene 21000 = mg/kqg 03/19/92 DVM
4-Nitrepaniline <0 200 mg/kq 03/1%/92 DVM
4, 6-Dinitro-2-methylphernol TEGD 240 mq/kg 03/17/92 DVM
N-Nitrpsdiphenylamine 2100 100 mg/kg 03/19/92 DVM
4~-Bromophenylphenylether <17 17 mg/kgq 03/1%/92 DVM
Hexachlerobenzene 1% e mg/kgq ©03/1%9/92 DVM
Pentachlorophenol 36 36 mg/kg O03/19/92 DVM

- Phenanthrene 240. 0 54 mg/kg 03/19/92 DVM
Anthracene 340. D 17 mg/kg 03/19/92 DYM
Di-n-butylphthalate 2D 25 mg/kg 03/19/92 DUM
Fluoranthene Le2 2 mg/kg 03/13/92 DVM
Pyrene 11000 17 mg/kg 03/1%9/92 DVM
Butyl benzyl phthalate <R =% mg/kg ©03/12/92 DVM
3.3’-Dichlorobenzidine 2440 430 mg/kq 03/1%/92 DWM
Bernzo(a)anthracerne 220. 0 Ty mg/kg 03/172/92 DVM
bis{(2~ethylhexuyl)phthalate TES jaga mg/kg O03/1%/92 DVM
Chrysene 120, 0 =% mg/kg 03/1%9/92 DVM
Di-—n—octyl phthalate =] 25 mg/kg ©03/1%9/92 DVM
Benzo{(tk)fluoranthene 48 43 mg/kg 03/172/92 W

OBenzo(k)fluoranthene ] 25 mg/kg 03/1%/92 DVM
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Test Description Result _D L. Units Analyzed By
Benzo(alpyrena 25 25 mg/kg O03/15/92 DVH
Indeno(1l, 2, 3~-cd)pyrene 27 37 mg/kg G3/719/92 LWVM
Cibenzao(a, hlanthracene L2 =23 mg/kg 03/1%9/92 DVM
Benzo(g. h, i)perylene 4l 41 mg/kg 03/19/92 DM
Z-Mathylphenol 100 100 mg/kg O03/19/92 DVM
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APPENDIX D

WASTE SHIPMENT RECORDS
(Three Volumes - See Attached)

REV. 0
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