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I.

RADICACTIVE LIQUID WASTE LINES
REMOVAL PROJECT AT
LOS ALAMOS (1981-1986)

by
J. C. Elder, E. J. Cox, D. P. Hohner, and A. M, Valentine

ABSTRACT

This report describes the abandoned liquid waste lines
removal cperations conducted at Los Alamos in the period
1981-1986. Particular emphasis has been placed on as-
left conditions, that is, on the location of sections of
waste lines or contaminated soil which were left in
place on the basls of ALARA decisions. Contaminated
items were left when interfering utilities, roads,
structures, or great depth made complete removal not
cost effective or not safe. Left items were either not
highly contaminated or they were not near the surface.

Total cost of_ the project was $4.2 million. Approxi-
mately 5800 m3 of contaminated waste was placed in the
Solid Waste Management Site at TA-54 Area G. The pro-
Ject accomplished the removal of approximately 34,500 ft
(6.5 miles) of abandoned waste lines under carefully
controlled conditions.

Procedures for excavation, waste disposal, personnel
protection, and radiation monitoring &me described.
Environmental monitoring criteria and <methods for
determining acceptable levels of contamination in soils
and on surfaces are discussed.

INTRODUCTION

A.

Purpose of the Project

Over the 43 years of national defense activities at Los Alamos,
same 39,000 ft (7.4 miles) of underground contaminated 1liquid
waste line and associated structures and equipment items were
installed, used, and subsequently removed or abandoned when their
useful purpose had ended. These items had been abandoned under
generally controlled conditions; however, much of the liquid
waste line was cutside of fenced or secured technical areas
(TAs). In a few instances, short lengths of contaminated lines



had been left under Los Alamos townsite street crossings at the
end of an inital phase of decontamination and decommissioning (D
& D) at TA-1 in 1965-1967 (Ahlquist 1977). The relatively
unrestricted access (by excavation) to these lines made their
removal an important consideration in Department of Energy‘ (DOE)
remedial action activities. Further benefit could be gained by
removal of lines and structures within Laboratory technical areas
by making more space avallable for beneficial uses.

The primary routes of these lines connected the Laboratory areas
at TA-1, TA-3, TA-35, TA-43, and TA-48 to the liquid waste treat-
ment plant at TA-45 and later at TA-50. A brief history of the
liquid waste system is provided in Section I.B.

In 1975, the DCE and Los Alamos National Laboratory determined
the need for major remedial action regarding the abandoned
underground liquid waste lines. Although no reportable occur-
rences involving the lines had taken place, the many excavations
which occcur in the course of normal Laboratory construction and
maintenance raise the risk of accidental intrusion into contam-
inated waste lines. It was decided to initiate a coordinated
program in which a trained team of D & D workers would remove the
lires from the areas most likely to recelve future development.
Of particular importance was the removal of all lines from the
Los Alamos townsite. A project plan was prepared by the Labora-
tory and approved by DOE (Garde 1981). The sponsoring DOE agency
was the Office of Military Application (Weapons Research, Devel-
opment, and Testing). The total cost of the project, the total
volume of waste resulting from operations, and the manpower
utilized in the two phases of the project are summarized in Table
I. The Phase I and Phase II categories define the work done in
1981 (Phase I) and in 1984-86 (Phase II). A special project at
the Diamond-West Jemez intersection (SM-700) was accomplished in
1982; another special project on Line 18 near the Diamond-
Eniwetok intersection in 1983. Cost information for Phase II is
provided in greater detall in Appendix A.



Table I
SUMMARY OF LIQUID WASTE LINES REMOVAL PROJECT

Prase I Phase II Total
Total Cost ($M) 0.96 3.04 4,23
Total Waste Volume (mS) 2400 3400 5800
Manpower Utilized (man-months)
Z1a Company 40 320 360
Laboratory 29 240 269

Funding was provided from a larger line item construction project
entitled '"Radloactive Liquid Waste Collection System Improve-
ments". This improvement project provided new pipe-in-pipe
plastic or fiberglass lines which are monitored for plugging or
leakage at appropriate locations. Its arrangement eliminated the
need for extensive use of pressure lines. Most locations are
served by gravity drain to TA-50. .At a few locations, existing
lines were utilized in the new system. A more camplete descrip-
tion of the new ligquid waste collection system has been published
(Emelity 1984).

The line removal D & D project was conducted in a manner that
emphasized worker safety, maintained good public relations, and
minimized adverse effects on the envirorment and on Laboratory
operations. Resldual radiocactive material was reduced to as low
as reasonably achievable (ALARA) levels and excavated areas were
backfilled, contoured, and revegetated or resurfaced.

The D & D crews consisted typlcally of 6-8 laborers, an equipment
operator, a truck driver, and a foreman. As many as three crews
were in the fleld at one time.

History of the Radiocactive Liquid Waste (RLW) System
A simplified map of the Los Alamos area (Figure 1) shows the
major branches of the abandoned liquid waste system. Research




and development operations at L[os Alamos have generated radic-
actively contaminated liquid industrial wastes since 1943. The
untreated wastes from TA-1 were initially discharged into Pueblo
Canyon. A treatment plant (TA-45) utilizing precipitation/
- flocculation operations was placed in service in 1952 to process
wastes from TA-l. By late 1953 wastes from the newer laboratory
complex (TA-3) south of los Alamos Canyon and the Health Research
Laboratory (TA-43) were also piped to TA-45, In 1958, wastes
from TA-48, a newly constructed radiochemistry site south of Los

Alamos Canyon, entered the system.

Wastes from TA-3 and TA-48 flowed first to a waste neutraliza-
tion/storage station designated TA-3-700, which was equipped with
a motorized, remotely controlled discharge valve. A plant oper-
ator at TA-45 controlled the flow from TA-3 and TA-48 with the
valve at TA-3-700. Discharge from TA-3-700 flowed through an
inverted siphon (depressed sewer) across Los Alamos Canyon to the
intersection of Diamohd Drive and Canyon Road, then east along
Canyon Road to TA-45, Near the Trinity Drive and Diamond Crive
intersection, a branch line serving TA-U43 entered the system.
The first wastes from TA-3 wer. discharged in June 1953 and from
TA-43 in Septamber 1953. TA-3 waste was very dilute in 1953 and
a practice wa. adopted of monitoring the waste stored at TA-3-
700. If the radicactivity would cause the Z-week effluent aver-
age at TA-45 to exceed the maximum permissible concentration for
the release of gross-alpha activity to the envirorment, the waste
was routed through a diversion manhole for treatment at TA-45.
If this level was not exceeded, the waste was diverted directly
to Pueblo Canyon. In July 1953, approximately 3% of the TA-3
waste was diverted to the plant; by the end of December 1953, 70%
of the waste was being diverted. This waste was a composite of
discharges from TA-1, TA-3, and TA-43,



The TA-3, TA-43, and TA-48 connections to TA-45 remained in
service until mid-1963. Because small quantities of very dilute
waste were released from TA-43, TA-43 waste lines were discon-

nected from the system and reconnected within the bullding to the
sanitary system.

Fig. 1. Simplified map of Los Alamos area
showing original routes of abandoned
contaminated liquid waste lines.



On July 27, 1963, the system between TA-3-700 and TA-45 was
abandoned and a new pumping station that had been added to SM-700
was placed in operatlon to redirect the wastes to the new treat-
ment plant at TA-50. TA-U45 continued to treat waste from TA-1
until May 26, 1964, after which it was decommissioned, along with
much of the liquid waste system in the townsite, during the
period 1965-1967.

Abandoned waste line removal activity in the period 1967-1376 was
limited to censtruction locatlons such as TA-55 where abandcned
waste lines were removed as part of site preparation. In 1977
removal of waste lines was coordinated with a planned improvement
of the Trinity Drive-Diamond Drive intersection by the County of
Los Alamos (Qunderson 1979). Waste line removal work was rot
started again until 1981 when the activities described in this
report were initiated. Removal of the remaining sectlons of the
system in the townsite and in technical areas south of Los Alamos

Canyon 1s the topic of this report.

IT. OPERATIONAL METHODS

A.

Padiological Survey Methods

1. Soil Cleanup Guidelines. Guidelines for residual radicacti-

vity concentrations in soil after removal of waste lines and
structures were based on the general principle of as low as
reasonably achievable (ALARA). Under thils principle, the
primary guldance was to keep any future exposure of the
general public to remaining radicactivity to as low a level
as technically and economically reasonable. To expedite
decision making concerning this principle, de minimus levels
of soil contamination and upper-limit concentration guides
were used. De minimus levels are those below which no envi-
rommental or physical effect is expected. These levels were
recommended by the Laboratory's Envirommental Surveillance
Group (HSE-8). Establishing de minimus levels addressed the
use of unreasonably long sample counting times in quest of
continually lower detection limits. The upper limit concen-



tration guides, also recommended by HSE-8, were selected to
ensure conformance to the secondary requirement that no
member of the public receive a dose, as a result of exposure
to residual contamination, exceeding 500 mrem/yr to any organ
of the body. These latter limits were derived by calcula-
tions of potential dose equivalents associated with important
radionuclides transported by various possible bathways.
Appendix B describes the derivation of these limits.

The 1initial step in the application of these guldelines was
excavation of soill in the trenches until no above-background
readings were obtained using phoswich and beta-gamma survey
meters and alpha survey meters or until it was impractical to
proceed further (i.e., depth greater than backhoe reach or
interference from cbstacles).

Soil samples were obtained at appropriate intervals from
representative locations along the bottom and walls of the
trench or from the location where the excavated soll was
placed. The number of soill sampling locations was dependent
on relative radicnuclide levels. |

Scil samples were analyzed for ;arious constituents such as
gross alpha, gross beta, tritium, or gamma spectrum, depend-
ing upon laboratory records of what radionuclides were dis-
charged into a particular line. Previous sample results were
also observed. Sample analysis results were canpared to the
de minimus guidelines shown in Table II.

If the soil sample results were below the levels given in the
table, the area was considered acceptably free of contamina-
tion. If soil sample results exceeded the guidelines, addi-
tional cleanup was requested and the monitoring and sampling
procedures were repeated until the guidelines were met or it
was determined that further cleanup to the guldes was
impractical due to safety, economics, or other reasons.



Administrative procedures by which ALARA decisions were made
are provided in Appendix C.

TABLE II

SOIL CONCENTRATION GUIDELINES (ABOVE BACKGROUND)
CONFORMING TO DE MINIMUS LEVELS

Surface Soil? Subsurface Soil”
Gross Alpha Nondetectable® 75 pCi/g
Gross Beta 25 pCi/g 75 pCi/g
External Gamma® 5 wR/h 20 uR/h
Tritium 100 pCi/ml 250 pCi/ml

aSur‘f‘ace soll is defined as soil located within 5 ft (1.5 m)
from the surface.

bSubsurf‘ace soll is located at any depth greater than 5 ft
(1.5 m).

Detector background plus 3 sigma counting error (see
Appendix B for details.)

d
If 137Cs is present.

If the de minimus guidelines could not be reascnably met, the
measured levels were compared to those in Table III, which
gives the upper limit concentration guldelines based on the
500 mrem/yr dose limit. The concentrations in Table III are
based upon the scenarios presented in Appendix B and as such
were not construed as absolute limits. Conservative assump-
tions made in the scenariocs might be very different from the
field situation encountered. Thus, flexibility was used in
applying the guidelines and consideration was given on a
case-by-case basis to factors such as the extent, depth, and
location of the contamination zone, the radionuclides present
and their concentrations, the nature of the contaminated
soil, and the safety, economic, and operational impact of
further decontamination. Taking these factors into account



and using Table III guidelines as reference points, decisions
were made as to whether the contamination would result in a
500 mrem/yr dose to any organ of any member of the public.
Decontamination continued until it was felt that the occur-
rence of the 500 mrem/yr dose was very improbable.

TABLE III

SOIL CONCENTRATION GUIDELINES (pCi/g ABOVE BACKGROUND)
BASED ON 500 mrem/yr ORGAN LIMIT

Radionuclide Surface So112 Subsurface Soil?
M 50 600
241p,D 1 670 20 400
239-240p, 200 1 900
238, 350 3 200
238 80 960
235y 80 960
234y 80 960
137ce | 80 960
90s. 100 1200
e 8 870 120 000

aSee definition in notes a and b, Table Il.

baul?u limit derived from the 241Am concentration.

®In pCi/ml of soil moisture.
In all cases, the residual radiocactivity levels were recorded
in the HSE-8 project log book and on soil drawings (ENG-C-

43943S series) provided as permanent record of the project.

Surveying During Operations. A trained Radiation Protection

Group (HSE-l) health protection technician provided continu-
ous surveillance of excavation, waste removal, and back-
fi1lling work. For detection of radloactivity in soil, the
technician was equipped with a portable phoswich detector,
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Harshaw Model 301. Operating instructions for the phoswich
were provided in HSE-1 D & D Section Instructions I-3, I-3A,
and I-3B (Cox 1981). The phoswich detector, shown in opera-
tion in Figure 2, provided relatively high sensitivity in a
rugged package for c.tecting low-energy gamma or x-ray
photons (Umbarger 1978). Because alpha particle measurement
directly from soil is difficult in the field, the low-energy
photons emitted from alpha emitters such as 238Pu, 239?U, and
2L‘J‘Am were used to provide a rough indication of the quantity
of these radlonuclides present in the solls. The phoswich
detector was chosen to provide greater sensitivity for
photons while also reducing detector response to high-energy
photons contributed by natural back-ground. Background
reduction was accomplished by anti-coincldence gating of
pulses produced in the two phosphor crystals and by pulse
shaping. The level of detectablility above natural background
by the phoswich in fileld search mode was approximately 100
pCl/g of soil. Soll samples taken for laboratory analysis by
HSE-8 provided quantitative gross-alpha data, as discussed in
the next section. A calibration check of the phoswich

241 ;
Am source. The check

detector was performed daily using a
required that a 50~s count fall within the G5% contidence

interval of a standardized count.

Monitoring of equipment surfaces and persomnnel was accom-
plished by thin-window Geiger-Mueller (GM) detectors for
beta/gamma radiation and air proportional counters for alpha
radiation. These instruments received normal servicing and
calibration checks through the HSE-1 instrumentation section.

Sampling for Record Purposes. HSE-8 obtained soil samples at

intervals selected to provide representative samples from the
bottom and walls of the trench or from excavated soil. Soil
samples were more numerous in locations where radionuclide
activity had been found or was expected.



Soll samples were analyzed for various constituents such as
gross -alpha, gross beta, tritium, or garma spectrum. The
analysis method could be tallored somewhat, based on what
radicnuclides were known to have been discharged to the line
or on what radionuclides had been seen in earller samples.

Quality contreol procedures for soll sampling included the
following:

o} radiochemical analysis of selected soil samples,

Fig. 2. A monitoring operation
using a phoswich detector.



0 duplicate and split samples consisting of approximately
10% of the total number of samples, and

o dailly calibration checks of gross alpha and gross beta
counting instruments with soil samples spiked with 239py
and 9OSr-9OY, respectively. .

The primary laboratory alpha and beta/gamma counting instru-

ments were 10-cm dilameter 2nS scintillation detectors

equipped with single—channel analyzer. Soil samples were
placed in plastic bags and manually worked to break up soil
chunks. Approximately 75 g of soil was placed in 88-mm dia-
meter x 13-mm deep plastic petrl dishes. The samples were

dried in a microwave oven, allowed to cool, and counted for 5

minutes. This procedure allowed detection above background

of approximately 25 pCi/g alpha activity and 8 pCi/g beta/
gamma activity. Background and calibration counts were
performed daily.

Tritium analysis was performed by radiochemical analysis of
Soil samples. Soil moisture was distilled from approximately
200 g of soil. A 5-ml aliquot of the distillate was mixed
with liquid scintillation gel. This cocktail was counted in
liquid scintillation counters with a detection limit of
approximately 0.5 pCi/ml above background. Only a few
samples suspected of tritium contamination actually were pos-—
itive. These were observed at the Sigma area while exca-
vating Line 18 near manhole SM-710 at 10-ft depth in 1984,
None of these samples exceeded the 250 pCi/ml of soil guide-
line for subsurface scil; the maximum tritium sample was 67
pCi/ml of soil.

HSE-8 also obtained and analyzed weekly samples of airborne
activity during excavation. These were high volume samples
collected over approximately 30 hr operating time at U400
scfm/hr. Background activity level for this analysis was 1-5




fCi/m3 for beta activity. None of these weekly samples
exceeded occupational exposure limits in DOE Order 5480.1A
Chapter 11.

B.  Removal Methods

l.

Excavation. A drawing search and walkthrough by all 4involved

parties preceded excavation. The construction engineer pre-
pared a work order which described the scope of work, locca-
tion, cost estimate, manpower and equipment needed, and
speclal safety requirements of the job. Personnel safety
requirements are discussed in Section II.C. The work order
recelved approval from representatives of the Laboratery,
DOE, and the Zia Campany.

A pollcy was followed that the subject pipe and known under-
ground utility lines near the pipe be exposed by hand digzing
before machine excavation started. Despite this, a few util-
ity lines were cut during removal operations. Consequences
of these accldental cuts were not reportable occurrences

under DOE guidelines.

Excavation was typically performed by one of two hydrauli-
cally operated excavators:

¢ Liebherr excavator - 1.3 yd3 bucket with 25-ft reach.
o John Deere backhoe - 0.25 yd3 bucket with 16-ft reach.

Pipes at depth greater than 25 ft were usually left 1in place.
As a trench was being dug, soll samples were fleld checked by
phoswich detectors down to a level approximately 3 ft above
the pipe. Fram this level down to and including locations
beneath each pipe joint and break point, soll samples were
taken and checked in the laboratory for contamination in
addition to fleld checks. The pipe was approached gradually
to minimize mixing contaminated soil with uncontaminated
soll.

13
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Dust control was provided by water spray. Airborne contami-
nation was monitored and shown to be minimal, as discussed in
Section II.C.

Excavated soil determined to be clean was stockpiled along-
side the trench line at least 2 ft from the edge for reuse as.
backfill material. Contaminated soil was loaded directly
onto plastic-lined, tarpaulin-covered dump trucks or into
apprepriate storage contalners for transporting to the TA-S4
Solld Waste Management Site.

The trench was backfillled with 1its own excavated material
when practicable. Compaction at depths below 5 ft were
accomplished hydraulically, by tamping with the backhoe
bucket, or by a combination of methods depending on backfill
material. From the 5-ft depth to the surface, compaction was
by hand tamper, trench roller, or front end loader depending
on the area in which the trench is located. Under paved
areas, the top 3 ft of backfill was selected material such as

tuff, base course, or good soil.

Pipe removal procedures were dictated somewhat by the type of
pipe being removed. Vitrified clay pipe (VCP) could te
broken by the backhoe bucket and removed directly with soil.
This was usually the case in deep trenches. Plastic or steel
pipe was usually removed by hoisting a length out of the
trench, cutting the pipe into appropriate lengths, taping
both ends, and loading each section onto a truck. This oper-
ation did not require entry of personnel into the trench.
Pipe cutting was accomplished by hydraulic cutter, portable
(saber) saw, or circular pipe cutters. Figure 3 shows a pipe
cutting operation in progress.

Contaminated soil or pipe below the 100 nCi/g retrievable
transuranium (TRU) limit was transported to TA-54 in plastic-
lined, tarpaulin—covered dump trucks. Contaminated materials
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above- the 100 nCi/g limit (retrievable TRU waste) were not
found in the waste line project.

Manholes were usually removed as they were encountered and
lifted as a single plece onto a lowboy trailer for trans;;ort
to TA-54 (see Figure 4). Many manholes were found filled
with concrete from earlier decommissioning operations. All
manholes were Inspected for radicactive liquids or sludge,
which was removed before the manhole was removed. Wall pene-
trations were sealed with grout, surfaces were sealed with
asphalt as needed to achleve contamination control during
remeval and disposal. The manhole was freed on at least
three sides down to the bottam of the manhole. Each mannole
was lifted from the excavation, wrapped in plastic, and
loaded onto a plastic-lined truck bed and wrapped, as needed,
for transporting to TA-54. The bottom of the excavation was
checked for contamination and unacceptable radioactive con-
taminated soil was removed prior to backfllling.

Contamination Contrcl. Occasions with highest potential for

spread of contamination occurred when plpes were cut, when
plpes and soll were lifted from the trench, or when soil and
other material was transported by truck. Contamination con-
trol during waste line removal operations involved wrapping
and sealing contaminated materials, controlling airborne con-
tamination by water spray, draining or soaking up of contami-
nated liquids, and the like. Previous experience at Los
Alamos and elsewhere provided useful methods by which contam-~
ination was retained in the desired location. Plastic bags
and trays were used to contain any liquid from a pipe as it
was being cut. Both ends of cut sections of pipe were bagged
and taped before transport. This was not the case with VCP,
which was broken by the backhoe and removed with the soil and
base course under it.
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Fig. 4.

Pipe cutting opera-
tion (plastic pipe
and portable cir-
cular saw).

Typical manhole
removal operation.



Water spray was used to suppress‘dust generation during exca-
vation, depending on soil conditions and the level of contam-
ination. Fixing of locse contamination te surfaces by appli-
cation of asphaltic material was useful on several occasions
(Nelson 1980; Harper 1981). Although high alpha count rates
were routinely found inside waste pipes, very little accivity
was spread elther to alr or soil during breaking or cutting
operations. Therefore, the use of coating materials was
séldom necessary.

Decontamination of equipment such as the backhoes or dump
trucks was rarely necessary. Backhoes were monitored before
moving away from the work site to avoid tracking or spread-
Ing. Dump trucks were monitored before departing TA-S4,

Waste Dlsposal. The contaminated material removed by the

waste line project was transported to the TA-54 Solid Waste
Management Site by dump trucks with plastic-lined and covered
beds. The loads were routinely 5 m> volume. A summary of
total load vclumes 1is included in Appendix A. These data
were summarized from Radioactive Solid Waste Dispocal recorcs
(RSWD load tickets) which accompanied every lcad and
described the waste in the load. An estimate of activity in
the loads of soil and pipe was made. An estimate of activity
in soil was made from phoswich readings (Cox 1981) and con-
firmed by HSE-8 samples. Activity within a length of pipe
was estimated by taking several readings with a detector
probe, converting average count rate to activity under the
probe and multiplying by appropriate probe-to-pipe surface
area ratios for the length and dlameter of the pipe. The
method assumed uniform deposition along the length of the

pipe.

The waste with activity concentration below 100 nCi/g was
deposited in trenches at TA-54 Area G. Waste management
operations at Area G are described in the Waste Management

17



Group (HSE-7) Standard Operating Procedures and Operating
Instructions. Retrievable waste (> 100 nCi/g), had the waste
lines project encountered any, would have been packaged for
storage in sealed shafts.

4, left Lines. Some portions of lines were left in place for a

varlety of reasons, such as overlylng structures and utility
lines, paving, encasement in concrete with other lines, depth
too great, and the like. Left items are discussed individu-
ally in Section III with more detailed documentation in ALARA
memos (Attachment 1) and on the appropriate sheet of engi-
neering drawing ENG-=C-43943., A list of reference drawings is
provided as Attachment 2.

A monument, sign, or other marker was not usually installed
at the site of a left 1ltem. The few exceptions are described
in Section III. ILeft items were generally left in a location
not likely to be disturbed or in a condition not llkely to
cause a detectable hazard 1f disturbed.

Each section of left line was sealed at both ends with a plug
of special concrete (Tigercrete). Tigercrete 1s a quick-
setting, hard-curing formulation of concrete with an adhesive
additive., If the pipe were directly accessible, the seal was
applied by hand and allowed to harden before backfilling. If
the pipe were 1n a deep trench, a concrete seal was made by
pouring 1-2 yd3 around the end of the pipe.

Each short section of left line was at least partially decon-
taminated by manual methods before sealing, 1f 1t were acces-
sible. Longer lengths which could not be decontaminated were
sealed as described above.

C. Personnel Safety
1. Health Physics Monitoring. Group HSE-1 provided continuous
surveillance of excavating and waste removal operations by a




trained health protection technician. Special requirements
for radiation protection of workers were specified under the
Laboratory practice of 1ssuing Special Work Permit for Radia-
tion Work (see FWP, Health and Safety Manual, Administrative
Requirements 1-3 and 3-1). Te EWP was initiated by the pro-
ject technical manager and completed by HSE-1 personnel, once
expected conditions had been reviewed. Anti—contaminéfion
clothing, respiratory protection, and air sampling were rro-
vided as necessary. Experience with typical excavation and
pipe removal work showed very little measurable contamination
was made airborne nor was it likely that significant soil
contamination would be encountered without early detection by
field instrumentation. In no instance was activity over-
looked by fleld sampling and later detected in samples sent

for laboratory analysis.

Personnel monitoring included the normal monthly radiation
badge dosimetry plus biloassay analysis of urine specimens on
an annual basis. Alr sampling in the work area was conducted
daily to establish an experience record. After normal activ-
1ty levels were shown to be well below guide-lines, air
sampling was performed continously in areas where past line
leakage had raised contamination measurably above background.
Air samples were sent to the Health Physies Analysis [ab
(HSE-1) for analysis of gross alpha and gross beta/gamma
activity. Respiratory protection was required (full-face
respirators) whenever high soil activity was encountered.
Respirators were fitted to each worker by the Industrial
Hygiene Group (HSE-5) and then field tested at the beginning
of the operation.

Nasal smears were taken on a dally basis following dusty
operations and checked for alpha and beta/gamma activity.
None of the smears approached the action levels of 500 dpm
alpha or 5000 dpm beta/gamma at which an occurrence report 1is
required.

19




20

Safety Methods. Lost time accidents were very low 1in the

project. One sericus lost time accident occurred at TA-35
when a worker was struck by a pump motor housing which failed
during lifting. The accident injured his back and ribs lead-
ing to a loss time of approximately 6 months. This accident
was not related to the special features of the project, which
are discussed below. )

a., Excavating Safety. Most of the excavating in the project

was done in previocusly excavated soll with indeterminate
grades of backfill and compaction. The possibility of
cave-in 1n some of the deeper trenches required issue of
speclial work permits and the following safety practices
to allow personnel entry:

o shoring rules were followed 1in accordance with CSHA
regulations (OSHA 1979);

o approved shoring or trench wall sloping methcds were
applied whenever persornel access to trenches deeper
than 5 't was needed.

Pipes were lifted out of the trench, where possible, to
eliminate the need for personnel entry into the trench.
Figure 3 showed a typlcal operation in which the backhoe
11fts plastic pipe out of the trench for cutting.

Several canyon-side locations were steep enough to
require safety harmess and lines on workers. Workers and
line tenders were trained in the use of this equipment
and performed the work in a safe manner. Figure 5 shows
typiecal canyon-side operations.

b. Industrial Hygilene. A few occasions réquired personnel

entry into manhocle structures or other confined spaces.
HSE-5 or the Zla Safety Office provided monitoring for



Fig. 5. Removal operations on
@ steep canyon-side.
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3.

safely breathable atmosphere. Safety lines were utilized
where appropriate.

Hazardous chemicals were not encountered in any of th
removal operations nor were decontaminating agents used
which presented a toxic hazard to workers. The solvents
used in decontaminating work were common commercial pro-
ducts.

c. Traffic Control and Public Access. The project involved
many road crossings, same of which were in the townsite.

Excavations across parking lots and sidewalks were also
quite common. These operations required plamning and
prior contact with L[os Alamos County officials, respon-
sible lLos Alamos National Laboratory groups, and other
interested parties. Traffic control plans were inmple-
mented, complete with barricades, signs, and flagmen to
control vehicle and pedestrian traffic. Off-hour control
in the townsite was accomplished by backfilling, covering
trenches, temporary fencing, or a watchman. Many cross-
ings in the TA-3 area were worked on weekends to reduce
disruption of public and commter traffic. No incidents
involving traffic or other accidents involving the public
were reported.

Administrative Procedures. Prior to excavation and removal

of waste lines or structures as part of the project, a serles
of steps was followed to insure that all involved parties had
provided needed input. The following administrative proce-
dures were set up:

o prepare a project plan and obtain concurrence within the
DOE ~ Laboratory - Zia organizations;

o obtain authorization from DOE through the Albuguerque
Operations Office and the Los Alamos Area Office to
remove the lines and structures included in the preoject;



o 1initlate work orders as needed to inform and obtain
approvals from operating groups affected by the project
and coordinate efforts of the participating groups
(HSE-1, HSE-7, HSE-8, ENG-1, and the Zla Company);

0 schedule persomnel and equipment to allow one or rmore
locations to be in progress;

o provide prelimlnary surveys and research to avold inter-
ference with existing utilitles or operations to the
greatest extent rossible;

o provide complete documentation of operations such as man-
power use, length removed, location of left items, waste

volumes, and the like;

o) reach informed supportable ALARA decisions regarding
items which are unusually difficult to remove;

o provide complete documentation at the end of project,
particularly as-left conditions.

The key administrative procedural items are summarized as

follows:

o Safety policies, guidelines, and instructions in the Los
Alamos Health and Safety Manual were applied to all the
activities. These govern health rphysics monitoring,
industrial safety, and environmental monitoring matters.

o Authorization to perform the line removal operations was
obtained in advance through DOE, Laboratory, and Zia

Company channels.
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o The removal operations were conducted in a manner consis-
tent with the ALARA principle viewed from the aspect of
the worker and also the envirorment (left items or soil
contamination).

o) Preliminary work was expended to avoid disruption of nor-
mal Laboratory operations or possible hazard to workers
(example: drawing searches to locate line cressings and
hand digging to verify them).

RESULTS CF OPERATICNS
A. TA-50 Lines (Work Package I.l and Part of II.3)

l.

Cescription of Work. Four contaminated waste lines approach-

ing TA-50 from the east were removed during the period July,
1981, to August, 1981, to enable the TA-50 upgrading project
to begin. Five other lines were removed in 1984 from the
area between the Pecos Road crossing and TA-50. The TA-50
lines and their major features are summarized in Table IV.
Original routings of these lines are shown in simplifiled form
in Figure 6 and on drawing ENG-C-U43943, sheets 1A, 2, 3, 4,
5, 51, 72, and 73. Soil sampling locations and as-left con-
dition of soil in the TA-50 lines work are shown in drawlng
ENG-C-43943, sheet S-1.

An outfall area east of TA-50 received waste from Lines 55
and 67 and 13 discussed in 3. below. The contaminants
encountered in thils work package were primarily 239Pu, lO6Ru,
13703, 893r, 905:-, and 90‘1’. Maximum alpha activity level was
16,000 dpm/S0 cm® measured inside pipe from Line 67. Maximum
beta/gamma dose rate. encountered at the pipe surface were
less than 0.5 mR/h.

As-Left Conditions. [ines 44, U5, 4SA, 47, 48, 48A, 54, 55,

and 67 were completely removed. A 6-ft section of Line 46
was left 1in place west of Building WM-1 because of a storm
drain above the line (see drawing ENG-C-43943, Sheet 72). A



TABLE IV

TA-50 LINES SUMMARY

REMOVED RANGE QF -

LE LENGTH DIAM. DEPTH

S0 ESCRIPTIONS (£2)  {n) (£e) Tye® AS-LEPT CONDITIZN

o ine Srom Line 45 to 28 8 5-7 P Completely removed in .584.
Line 49 at MH-wM-6. MH-WM-~6 also removea.

.S Zima iram o line <% a1t Peccs =88 3 5-7 VT Completely removed in :324.
Iroto Linme s 2z TA-30. VH-#M~-5 also removed;

contaminated soil .aft [see
Special Topics).

.SA Line from new MH-wM-73 to 67 b 7 PVC Coampletely removed in 133U,
VHEWM-S0 via MHWM-35 MH-WM-55 ana MH-WM-35 were

alse removed.

o Line Trom MH-WM-6 to Bldg 51 5 12-16 cir Partially r~emoved in 1534,
wM-1. A O0-ft section left west =7

WM-1 (3ee As-left Ccnaitlicns
section).

<7 ine rrom MH-WM-6 to Bldg 14 Y 11 CIP Completely removed in .534
«M~-1 {(Sotlls ILab), except for snort .engti

lncluded {n new system.

-3 Line from Tank WM-3 ta MH- 35 6 5-9 cIp Completely removed in _334.
WM~6 via MH-WM-7 MH-WM~7 was retained; ncles

for Line 48 were cappeq.

48A Tine Srom MHM-WM-6 to MH- 4y 3 9 sS Completely removed in .33d4.
WM-T78. MH-WM-78 was retalned.

59 2ressure line Srom TA-35 305 .3 CIP Partially removed in .3E1.
=3 Tank aM-3 . Capped line at zate valve on

WM=3 tank. More removea (1
1584 (see TA-35, Section
I11.8.).

sy Zranch tetween Line 49 and 5 3 —— cIpP Completely removed in 1321.
3lzg WM-2. na of Line S4 btypassed inTo

overflow tank at wM-2.

55 Lina from Bldg WM-1 300 8 — ¢ Completely removed line andg
~ertaining wall =o 8ldg MH-WM-8 in 1981. lontanti-
‘WM-2, Jrom oAM-2 to MH- nated soll at ouctfall e=ast of
aM-3, and from wM-8 to ) TA-50 partially removed (see
neagwall =ast of TA-50 Special Topics).
fance.

57 Overflow crain line from 280 6 — d Completely removed in 1981.
312z WM-2 O neadwall east Contaminated 3o0il at outlall
of TA~50 fance. east of TA-50 partially

removed {see Special Topics).

&M (Waste Management) 13 a more recent designation of structures at TA-50 originally designated LD
{liguid Cisgosal).

b'?jpe sympols: 3I nlack {ren, BS black steel, CIP cast iron, DI duriron, GS galvanized steel, VO
~olyvinyl cnloride, SS stainless steel, VCP vitrifiled clay.

“z44 £t CIP, 165 £t VOP.

226 £t of &-tn CIP, 250 ft of 6-in VCP.
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2100-ft section of line 49 was left; see the discussion in
Section III.B, TA-35. No contamination exceeding the estab~
lished guidelines was left in the excavated trenches. The
outfall area east of TA-50 was not decontaminated due to
funding limitations and minimal envirormental impact (see
Special Topics discussion).

3. Special Toples. A 25-ft section of Line 67 was found filled
with a yellow porous sludge containing 25 nCi/g of weapons
grade plutonium, which was not retrievable.

The outfall area east of TA-50 was partially decontaminated
in 1981 by removal of soil (70 m3 total). Maximm surface
contamination levels left at that time were 400 pCi/g or
gross alpha activity and 40 pCi/g of gross beta activity.
Temporary signs and tape indicate the contaminated area.

A. Line 46 - 6 ft left at~ 15 ft deep.

3, Manhoie wM-6 removed: contaminated
sotl ieft at ~ 19 ft deep.

Fig. 6. Simplified diagram of
TA-50 lines.

26



Several mannhcles were removed from TA-50. Manhole WM-8 was
removed in 1381; manhole WM-6, in 1984. Manholes WM-55 and
WM-55 were removed with Lines 45 and U45A in 1984. Contami-
nated soil up to 3800 pCi/g alpha activity was left in the
excavation of MH-WM-6 approximately 19 ft below grade (see
Attachment 1, memo Cox to Carde, November 13, 1984).

2. TA-35 Lines and Tanks (Work Packages I.2 and II.5)

Description of Work. wenty contaminated waste lines and

[

several structures were removed from the TA-35 vicinity in
1981 and in a 1984-85 work period. The lines and their major
features are summarized 1in Table V. The structure removal
work 13 described under Special Topics. Line routings and
structure locatlions are shown in simplifled form in Figure 7
and on drawing ENG-C-43943, sheets 5B and 6-14. Final soil
activity concentrations are shown on drawing ENG-C-43043,

sheet S-2. T™he primary contaminants found in this work pack-

age were 137Cs and 9OSr'—goY-

Radloactive waste, primarily soil, pipe, and concrete chunks,
was transported to TA-54 for disposal.

2. As-Teft Conditions. Lines 69, T2, 73‘89, 9OA, 908’ 93) 9“)
95, 96, 97, 98, and 99 were completely removed. Sections of

other lines were left in place as described below.

Line 49. Line 49 was partially removed in the 1984-85 work
period (see Attachment 1, memo Cox to Valentine, March 19,
1985). As shown in Figure 8, a 145-ft section near TA-50 and
a 330-ft section near TA-35 were removed, along with several
cleanouts and short sections of pipe at points between TA-50
and TA-35. Approximately 2100 ft of Line 49 remain in areas
covered by a concrete-covered berm, asphalt roadways and
parking lots, numerocus existing utilities, uncontaminated
storm drains, and transportable buildings.
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TABLE V

TA-35 LINES SUMMARY

REMOVED RANGE CP
LINE ENGCTH oL, ZEPTH
e, SESCRIPTIZN NS ETY) (re vpe? AS-LEPT CONDITICN
-5 TA=35 =2 TA-50 308 3 3-4 cre, A 305-ft section was removed
P with TA-50 pacxage in _33l; an
additional 508 ft was removec
tn L584-~35, 2:00 7% rermins
3f 2900-f% sriglnal lengen
(3ee As-l2lt lonaitions:.
28  Line from TA-35-39, a 24 3 3-5 ss Parzially removed in 1735;
tast pit, to TA-35-dl. 126 £t _aft {see As-ief:
Corxittions),
39 TA-35-21 to TA-35-dl. 7 4 4 ss Completely removed in 1334,
TA~35-31 ang TA~35~4] remcvea
in 1984,
) TA-35-26 to TA-3S-41, 263 4 2-4 ss taft 3§ £ in piace s2e
As-Left Comaitiors:.
Tl Line from correction with 43 4 3 8S Sartially rempved in L3565,
ire 70 o canyon outfall. 150 ft lef® in g.ace '3ee
As-left Conditicns).
T2 TA-35-21 o TA-35-3. 125 4 -5 as “ampletely ~emoveq tn 1334.
TA-~35-3 removed in [3&-.
"3-39 Seventeen short lites 289 -3 24 SS Campletely reemved in .33&,
setween TA-35-9 ana TA-~ TA-35-10 removed in .34%;
35-13. contaminated soil left see
Special Topics).
30 Line frx TA-35-3 to TA~ 138 Z 3 SS Parzially removed in 1385
15-3, a pump pit. {120 7t left, see As-lef:
Condizions). TA-35~¢ removen
tn 1984,
3CA Line Crom TA-35~7 ~ia MH 50 3 4-6 Ss Also called YY. Zampletely
15-12 =3 Line 30. removed 1n 1984, MH-35-i2
also rempved, Activity
remalns under ME-15
location (uncil TSL-T i3
removed) .
30B Line parallel %o 'ine %0 140 1 15 Bs Also called XX. Completely
from TA-3S-7 to TA-35-8, removed in 1385.
a pump pit.
31 toe from TA-35-7 to 139 2 8-15 BS fartially removed in 1985
TA~35-3, a pump pit. (71 ft laft). 3Soll removai o
20~-f't depth; same
contamination ieft (see
As-left Corditions).
32 ine from TA-35-7 %o 137 2 3-16 RS Partially removed in 1985 (73
TA-35-8, a punp pit. ft left). Soil removal to
20-ft depth; scme
contaminacion lef® (see
As-left Conditions).
33 Line from TA-35-7 to 100(?) 1 w4 -— cs Completely removed (n .33l1.
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TA-2S LINES SUMMARY

) 2TMOVED SANGE P
Nz ZANCTH LW, ESTY
ZESC3IPTION ) [5:%4 e Trped AS-LEPT SONDITIZN
s ra T TASIEST 2 < 2 — 33 Zoapletels reopgvea o l32L.
TheiTeiz, TA-3S-22 (onoreta 3l.zge
Tank) al3c reroved see
Speclal T:opics,.
32 2 —— z2 Zampletely ~emovea 133l
H 22 3 — 33 Tompletely raxvea n LT
May rave ceen on3
of Line 37,
o l198L.
- iy 3 -_— sS lomplerely ~emoved (L
TA-15-36 ‘stzraige tarx
removed tsee Speclil T
.5¢ 2 — S Campletely removen in L
.30 2 —— 33 loopletaly ~emoved n L3EL.

33 Par~ially raoved n 1343,
198 ft of uncontam:inatea
Lines lefl% in place it
TA-35-27 =0 pe usea as waste
water sewer iine.

et

ine AR, Line 68 was partially removed in 1985. A total of
126 St of Line 68 was sealed and left in place; a 24-ft
secticn (nearest TA-35-U41) was removed (see memo Cox to
Jalentine, February 12, 1985). MNo contamination was detected

in the pipe.

“ine 77, ILine 70 was partially removed in 1985. A total of
35 £t was sealed and left in place (see memo Cox to
Jalentine, March 6, 1985). An 18-ft contaminated section was
1eft under the foundation of a transformer oll storage tank.
A 17-ft contaminated section was left under two concrete-
ancased water mains. Both ends of these sectlions were

croperly sealed with concrete.

“irne 71. Line 71 was partially removed in 1985. Approx-
imately 150 ft were left in place at a depth of approximately
30 ft under the berm south of substation TSL-53 (see memo Cox
to Valentine, March 4, 1985). No contamination was detected
in the pipe.
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Lines 90, 91, and 92. lines 90, 91, and 92 were partially
removed 1in 1985; appreximately 120 £t of Line 90, 71 ft of
Line 91, and 73 ft of Line 92 were left in place because of
interfering utilities (see memo Cox to Valentine, April 10,

1985). Some contaminated soll was also left at the exca-
vatlons for Line 90, 90B, 91, and 32 (see memo Cocx to
Valentine, January 28, 1985). Continued removal of soil
below S-ft depth was considered a threat to the structural
integrity of Building TA-35-7.

Lire 114. LILine 114 was only partially removed (17-f

t

sec-
tion). A 168-ft section was left in place under 13.2 XV
cower lines, various other utilities, and a parking lot (see
memo Cox to Valentine, February 12, 1985). No contamination
was found in this line.

Special Topics. The TA-35 work removed several structures as

part of the waste line project. These were mostly concrete
components related to the alr scrubber system removed from
Building TA-35-7 in 1979-80 (see LA-9058-MS, November 1981).
Bullding TA-35-7 itself has not been removed#* nor were
related components in Bullding TA-35-3 removed. Removed
structures are discussed individually below.

TA-35-8, A Pump Pit. Miscellaneocus piping and equipment were
removed 1in advance and hand digging around the structure was

required to prepare it for removal by crane. This structure

was rahoved to TA-54 as one 30-ton load.

%A concrete abutment at the SE corner of TA-35-7 was removed
as part of the TA-35-22 removal operation. Also, hlgh levels
of direct radiation remain along the east side of the TA-35-7
foundation where Lines 90A and TA-35-12 (a manhole) were
removed. The contact dose rate was approximately 50 mR/hr at
a 15 x 15-in utility tunnel exiting the east wall at 9-ft
depth. The area was backfilled and signs placed for radia-
tion protection until TA-35-7 1s removed.
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TA-=" -, A Pipe Trench. This structure was removed by the

same :-ocedure used at TA-35-8, except it required .hree
loads of 20-, 10-, and 18-ton sections.

TA-35-10, A Contaminated Liquid Waste Tank. This large

concrete tank contained four sections and was covered by a
sheet metal roof. Major excavation was required to expose
the walls to demolition by wrecking ball and Liebherr exca-
vator. Figure 9 shows this operation in progress. Contami-
nated soil up to 350 pCi/g gross beta activity was left at
depths of 18-20 ft (see memo Cox to Valentine, February 26,
1985, and memo Romero to Valentine, February 19, 1985).

TA-35-12, A Manhole. This small manhcle in Line 90A (also

YY) was found filled with foam from the TA-35-~7 decontamin-
ation project. The manhole was removed. Contaminated soil
was found to 9 f't (2 ft into tuff*) and removed.

TA-35-22, A Sludge Tank. This concrete tank was excavated

and removed in one load. Contaminated soil was left at 10 ft
deep in solid tuff in this excavation (see memo McAtee to
File, August 28, 1381). -

1

TA-35-31, A Concrete Holding Tank. This small tank was

excavated and removed in one load.

TA-35-36, A Liquid Waste Collection Tank. This 25,000 gallon

tank was excavated and removed 1n one load.

TA-35-41, A Caustic Treatment Building. This bullding

contained stainless steel tanks which were removed separately
to TA-54, The building was excavated to 13 ft and was

completely removed.

*Tuff is rock composed of compacted volcanic ash and dust.
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Fig. 9. Operations during the
removal of structure
TA-35-10, a contami-
nated liquid waste
tank.

C. Pajarito Road (Work Packages I.3 and II.l)

1.

Description of Work. Contaminated waste lines were removed

from an area along the north side of Pajarito Rcad from the
Diamond Drive intersection to TA-48. This work also included
Line 28 from the Occupational Health Lab (Bldg OH-1, TA-59)
to its Iinterconnection with Line 31. A small building used
to hold liquid waste (TA-59-08) was also removed. This work
was performed in 1981, 1983, and 1984. A spill area origi-
nating from a break in 1974 was decontaminated again in 1984.

33




34

The Pajarito Road lines and their major features are summa-
rized in Table VI. Line routings and the location of the
spill area are shown in Figure 10 and on drawing ENG-C-43943,
sheets 15 through 22. Final soil activity concentrations are
shown on drawing ENG-C-U43943, sheets S-3 through S-5 and S-19
through S-21. The primary contaminants found in the lines
238Pu and 239Pu. Radicactive v;aste,
primarily soil and pipe, was transported to TA-54.

and the spill area were

As-Left Conditions. Lines 24, 24A, 26, 27, 28, and 31 were

completely removed with the Pajarito Road work.

Special Topics. A concrete block structure (TA-59-08,

formerly TA-3-412) containing a holding tank and associated
punmps and piping was removed with Line 28 operations. Line
removal operations on the north side of Pajarito Road near
TA-59 encountered contaminated soil left earlier after clean-
up of a major spill from a break in Line 26. This spill was
iscovered July 9,‘ 1974, and was followed by extensive clean-
up . The area of contamination extended northward toward
Mortandad Canyon from a cleanout at station 51 + 81 (see
LA-6731-MS, March 1977).

Samples showing soll contamination were noted during removal
of Line 26 in 1981 (see sheet S-4 of drawing ENG-C-43943) and
again during removal of Line 31 during December 1983,
prompting a trenching effort in 1984 to find and remove con-
taminated soil (see sheet S-20,. A follow-up effort involved
digging of exploratory trenches (all 6-8 ft deep, two 100 ft
long and two others 60 ft long) in the suspect area. All
samples were free of contamination above guldelines. The
spill area i1s now considered to meet ALARA guidelines.



TABLE VI
PAJARITC ROAD LINES SUMMARY

: REMOVED RANGE OF

LDE LENGTH OCIM.  DEPTH

“C. CESCRIPTICN (f) (o) (££) e 4300 AS-LEFT CONDITION

Za Line fro;m clesnout (sta- 3475 3 2-14 cI Completely removed (3225 't
ticn T2 -+ 78) cormer of removed in 1981; remainder
“lameng-Pajartits inter- removed 1in 1984). MH-UIR~149
seeczicn o ME-ITH-149 removed in 1981 as part =f
locarted west of TA-48, TA-48 work.

Z-A Lire {rom ME-TZ7 across 160 3 11-13 cIp Campletely removed in 1584,
Jtamord Crive to clean-
syt (statizn 70 + 78).

23 Zlne from cla2anout (sta- 1600 5 4-5 VTP All put 75 £t removed in
tion 70+ T3) at NE 1981; remainder removed in
cormer Diamond-Palarito 1983.

‘ntersecticn <o c¢leanout
‘station S5 + 10) NE of
TA-59, CH-L.

z7 line from cleanout {station 2825 3 10 VCP Completely removed in .381.
33 + 30) to ¥E-ULA-14G west
of TA-48.

23 Zine from Occ. Health lab, 420 2 4-6 o Line completely removed in
CH-1 (TA-53) to Line 31, 1384-85. Bldg 39-08 also

removed .

a1 ine from Siamond Zrive to 3776 5 3-11 Ve Completely removed in .983-

Junction with Line 33 near i 34,

TA-48 (station 31 + 56).

e‘.‘jpe symools are defined in Table IV.

D'Somposite pipe (3-in PVC fed through §-in VCP). The removed length shown is the sum of both pipes.

CLLANOuT 33 ¢

. 0
H \ ~ATe PR MAEA
!
: , )
3

Fig. 10. Simplified diagram of
Pajarito Road lines.
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Townsite (Work Package I.4)

1.

Description of Work. Four road crossings, the siphon (Line

167) in Los Alamos Canyon, and one manhole were removed from
the townsite during a four-year period from 1981-1985. The
lines and their major features are summarized in Table VII.
Thelr routings and locations are shown in simplified form in
Figure 11 and on drawing ENG-C-43943, sheets 30 through 33.
Short sectlons of Line 167 were left in concrete anchors on
Los Alamos Canyon walls and are discussed in more detail
under As-Left Conditlons.

As-Left Conditicns. Idnes 172, 173A, 173B, and 173C were

completely removed with the Townsite work. Short (3 f¢)
sections of Line 167 were left 1in place 1in concrete anchors
on the walls of los Alamocs Canyon (see memo Cox to Garde,
July 3, 1984, and memo Montoya to Valentine, November 25,
1985). Anchors No. 2, 3, 4, and S were left on the north
side of Los Alamos Canyon and No. 1,2, 3, 4, and 5 on the
south side. The pipe in each anchor was decontaminated to
less than 400 dpm/l100 om® and both ends were sealed with

concrete.

Lines 170 and 171 are discussed here because they are the
only sections of the abandoned waste systems known to be left
in the townsite. OCther than two short sections of waste line
outside the fence at TA-2l, these are the only known lines
left north of Los Alamos Canycn. Their removal was not part
of the project described in this report. As described in the
report of an earlier project (DOE/EV-0005/14, 1979), these
lines and an associated manhole (MH-ULR-61) were left in
place in the Health Research Laboratory - Los Alamos Medical
Center area because they were difficult to remove and were
also believed to be uncontaminated.

Speclal Topics. Manhole ULR-33 was removed from the bottom

of Los Alamos Canyon in 1981 as part of the Townsite work.



TABLE V1I
TOWNSITE LINES SIMMARY

REMOVED RANGE QF

E LENGTH  TIM.  EPTH
“C. SESCRIPTION {re) ‘in ire) pasdon

AS-LEFT TINTTTIO

- Line mnager Los 1603 3 2-i5 phe
lanycn Zridge.
- Lne Imm Heal:n Sesearch - ——- ——
TA-43) to :

L Zontinuation of Line 177 —— - —
Srom MH-ULA-61 to MH-UTR-
)

T2 lanyen Road ¢rossing near 50 < M TIP
lanyon-Jiamond intersec-
Zanyor Rcad crossing rear 57 3 1-6 K14
lanyon~Central intersec-
tion.

.Ti3  Fose Street crossing near 43 3 =5 VCP
Zentral-Acae lntersecticn,

173C  lentral Avenue crossing 78 3 7-8 VP

cetween Rose and Cppen-
neimer (ntersectians.

wrpletely ramoveq except I
3 concretCe ancners left uring
1381~1985 work period (see
As~Left Conaitions). _
%or recore only. A 2230t
section of uncontaminated zipe
and MH-JLR~61 left =ast of
Al~1, TA-43 uncer garking it
afzar removal cpermtions 0
1377 {(see ZCE/EV-GGCS/Ll4).

?2r record only. A 355-I%
secticn of meontaminated tipe
Left under LAMC noren Wing anc
under parking lot alter
removal oper=ations n L307
‘see DCE,/ZV-C00S/ 4.
MH-JLR~00 was remgved Ln 1377,

2cad cros2sing left alter
cemoval operations o :
~3as campietely r~e=movea N
1386, except for ar uncontam-
trated 12-in dlag steel
casing.

Road crossing left alter
~amoval operaticns in 13%s
wis caupietely ~emoved o
1985.

Road crossing
~emovaL operatl
completaly cemovea

Rpad croasing left
removal cperations
was campletely cemoved (n
1985.

imoe 3ympols are efined tn Table V.

37




L. MIGH SCRUGL '\i/3r'll o~ 5
. T
,f/ ~ \ O .-
5 - ~a i ety
S N s~ <
:5 o 7 NIYEN 3p ;‘\\/ A-ai;'
7. 7 ¢ =
S //
— S
=.33 0 S T /
bt . /,;'\%—\(172\. 1735/ N 7N
— Y - i J Gt =g~
> = L\r/"'/\‘ ES AN
=20 N\ C e [fale) A .
— =zt 0 e} >y
; Z 0 S
7 /:/;’J—/I—-———‘\ = vRiNniTY CRVE .l -
NI e L an 2,
S St o eREE “
LT T T . l(.
T - T
STl T O, ewrER
- N WMl =
o’ /:‘ — ’
v ", N ~-, g
—~ M Ny
.z =i Y P SRR
e 35 ALAMCS Canvon A, Line }7 - 225 7T 37 Line 17T oato
e . Tanac.e uilx-oi0 L2277 0 oz
. LS L SV - "
e 3MTIT 2. Line /0 - 383 fuoz¥ oLl-e Tt a2t
LT .nder _AMC norih wing o t:TT

38

Fig. 11. Simplified diagram of
Townsite lines.

E. TA-u48/55 (Work Packages I.5 and II.3, and Line 34)

1.

Description of Work. Contaminated waste lines were removed

from the vicinity of TA-48 and TA-55 in 1981 and 1984. The
lines and their major features are summarized in Table VIII.
Line routings are shown in simplified form in Figure 12 and
on drawing ENG-C-43943, sheets 23 through 28, 54.

As-left Conditions. ULines 32, 35, 37, 39, and 41 were com-

pletely removed with the TA-48 work in 1981. Lines 33 and 40
were removed in 1984. The removal of Line 43 in the TA-55
area was begun in August of 1984 and finished in April of
1985. Approximately 100 ft of Line 34, 330 ft of Line 36,
and 50 ft of Line 38 were left inside the security fence at
TA-48. These lines ran under roadways, the guard station,
sidewalks, and existing utilities (see memo Cox to Valentine,
April 25, 1985). A 4-ft section of Line 43 was left in place



TABLE VIII

TA-48/55 LINES SUMMARY

DESCRIPTION re) 1) {re) Tvord AS-LZPT CONDITI

315 3 K\o0 4 Completely removed n 1331,

’ Aemoved MH-TA-149 (see
Special Topics;.
3 250 5 h TP, Zampletely removeag (n (384,
ope
. 220 3 3-7 ope Partially removea in 1584.
Remaining 100 It was _eft
inside the securicy Tance at
TA-43 (see As-iert
Conditions) .
= Srom MH-ULR-149 west 230 : e Completely recovea in 1331.
-3 =2 it3 termtira-
creximately 3G £t
s na east,
s 2 3 e A 330-f% 3zectizn was
nside the secur:ity I=a
As-ieft Tocnciticns!.
i ~ onortn end of 56 2 slP Completely ~emoved in (330,
nsronwara to can-
i3 5 2 7 ¢ A 30-Ft section laft i :lace
{see As-ielt Concltions:.
i3 208 3 ot Completely ramoved in 1371,
-l Line garallel %o Line 9 us9 5 ) e Completely removed in .984.
o ME-EC-10 %0
HESTR-I0IE,
- tn2 S osouth side of 520 -1/2 s Corpletely ~emoved in .32..
TA=+¢ IS termmination
~x.rately 23C £L <o
Izutneast,
-2 “ime Teom TA-¢8 o TA-30 _— -— ——— -— Por record only. Jorpletely
(9L3 line). removed with TA-S3 conatruc-
ticn project (see 3pecial
Topics).
<3 ine oo MM-TTR-1016 1782 5-3 -4 cIp A 4~ section left ‘n rlace

west of TA-55 to east south of TA-SS (see As-ief?T
side 20 Fecos Crive. Corditions).

3
“Tyre symools are defined in Table IV.
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Fig. 12. Simplified diagram
of TA-48/55 lines.

at station 2 + 80 (under Pecos Road) because it passed over 2
water main and under a gas main encased in concrete (see memo
Cox to Garde August 28, 1984). The line was decontaminated

by hand and both ends were sealed with concrete.

Special Topics. Manhole ULR-149 west of TA-48 was removed in

1981. Manhole UIR-1016 between TA-48 and Pecos Road was
removed in 1984. A section of Line 42 originally believed to
be in place under Pecos Road was searched for by trenching
but was not found; 1t is belleved to have been removed along
with the rest of Line 42 during TA-55 site preparation.

F. SM-700 and Lines 1 and 23 to Manhole SM-703 (Work Package II.2)

1l.

Description of Work. SM-700 was the central collection point

for contaminated liquid waste from TA-3 (CMR, Sigma, and a
few other buildings). Its pumping capacity then transferred
the waste by Line 23 to MH-SM-736 near the intersection of




Diamond and Pajarito Road, where gravity feed then took it to
TA-50. Portions of two contaminated waste lines, three man-
holes, a pump statlon, and a retention tank were removed from
the SM-700 area in 1981 and 1982. The lines and their major
features are summarized in Table IX. ‘Their routings are
shown inclidentally 1in Section III.H (Figure 15) and on
drawing ENG-C-43943, sheets 35, 37, 40, and 44. Sections of
Lines 1 and 23 and a portion of manhole SM-702 were left
under the Diamond-Jemez intersection (see As-lLeft Condi-
tions). Information on manholes and structures removed by
this work 1s discussed in Special Topics.

As-left Conditions. Lines 1 and 23 have been removed from

the SM-700 area except for 150-ft and 100-ft sections,
respectively, which remaln under West Jemez Road at the
intersecticn of Jemez Road and Dlamond Drive. These lines
were filled with asphalt emulsion and capped in 1982. 2rass
monument plates which mark each end of these two lines have
subsequently been covered by landscaping (see ENG-C-43943,
Sheet 35). The portions of Lines 1 and 23 south of West
Jemez Road are discussed in the TA-3 section.

Special Topics. Manholes SM-701 and SM-703 were removed in

1982. Contaminated soil under SM-703 was removed to a maxi-
mum concentration of 255 pCil/g alpha and 24 pCi/g beta/gamma
activity (see memo Harper to File, September 1, 1982). Part
of manhole SM-702 remains under the Diamond-Jemez intersec-
tion.

The IM-T700 structure consisted of a 16 ft x 22 ft x 1l ft
concrete block pump house above ground and two 14 ft x 22 ft
x 14 ft concrete tanks underground (see Figure 13). ‘The
structure was broken into manageable pieces by wrecking ball
and transported to TA-54. SM-738 was an 11-ft diameter, 44-
£t long steel tank which was half buried in the ground. This
tank was removed as a single unit. The tanks apparently did
not leak; soil samples underneath were below guideline.
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TABLE IX

3M-700 AND LINES TO MH-703 SIMMARY

o
v
(¥s) AR TomTA
NU. ZESCRIZTICN

REMOVED
(£t}

oIAM.

{4m {

\eda \

RANGE CF

JEPTH
o) ~ropd

-

——

ca_- ~ ———
AD=LIS L jns N

Lre Srom SM-70C to monu-
ment 3 (45 £t south of
MH-SM-703 locaticn).

frem M-72C to monu-

PG

near MH-IM-703 loca~

AV

3 _ire
ment

-
caion.

250 3

A9}

-

N
N

—— T D
LA

-
— b e

A 18Q~ft section 127t nder
the intersection of 2
and West Jemez Fcad.
MH-SM-701 and 702 were

removed. MH-SM-722 carcially
left. Structures M-"77 ana

M-738 also removed [see
As-Left Conditicns:.
A 160-ft section .28t inder

the intersectizn 27 Tlamona
and West Jemez Jcad . see
As-Left Conditicns).

i7ve symools are

O AP

defirned in Table I7V.
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Fig. 13.

SM-700 before being
demolished.



G. Sigma Lines (Work Package II.4 and Lines 18A and 18R)

1. Description of Work. Nine contaminated waste lines and six

manhole structures were removed from the vicinity of Sigma
Building (TA-3) in 1983 and 1984.
features are summarized in Table X.
in simplified form in Flgure 14 and on drawing ENG-C-43943,
sheets 45, 55, 56, 57, 58, 59, 62, 63, and 64. Final soil

The lines and their major
Their routings are shown

TABLE X
SIGMA LINES SUMMARY

REMOVED RANGE CF

LIMNE LENGTH DIAM. CEPTH

“C. ZESCRIPTION (fe) {in) (fe) ~ype? AS-LEFT CCNDITICON

.3 Line northwest Srom TA-31-32 204 4 4-10 TP Line completely removed (n
to marker nortn side of 1984, Manholes M-~7.07 ana
Iniwetok Or. -732 both removed.

L2A _irne from marker on norsth 200 5 —— vCP _ine completely removed as a
side of Sniwetok Dr. to speclal package in :333.
east curc of Zlamond Dr. Manhole IM-709 removec.

23 re from east surd of 0 6 18-20 vce A 190-ft section of Line .8
Clamene Ir. T MHE-3M-708 was lef" under Ztarond CIr.
w#est of Ziamond Cr. (see As-left Conditions).

23 Lin2 from ncrtn side of 70 4 7 VCP Campletely removed in 1984,
TA-3-34 o ME-M-TLL. - Mannole 3M-T71. removed.

LA _lre conrecting MH-M-TiL 150 5 u-7 VCP Completely removed in 1384.
witn MH-3M-710.

2z ine from west side of gL7 ) 1-8 VCP 27 ft left uncer trailer M-
TA=3-50 to MH-M-T32. 1515 and .5 £t under water

main, S £t deep (see As-left
Conditicna). Mannole IM-732
removed.

22A Line from west 3ile of 170 ) 4 CIP Campletely removed in 1984.
TA-3-36 tc MH-M-T72U,

z1 Tine from the northeast 103 4 3-4 VCP Completely removed in 1984.
correr of TA-3-35 to Manhole 3M-734 removed.
VH-SM-724,

2 _ine from east side of 278 2 4 3s Completely removed in 1584.

TA-3-66 to TA-3-l4l.

a'?jpe symools are cefined in Table IV.
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activity concentrations are 3hown on drawing ENG-C-43943,
sheets S-10, S-13, S-14, S-i5, S-16, S-17 and S-18.

Most of thils work was performed during the period February to
April, 1984. A separate project removed another section of
Line 18 (designated 18A) in 1983. A third section (desig-
nated 18B) was left (see As-Left Conditions). The primary
contaminants found in thls work package were tritium, 235U,
and 238U.

2., As-left Conditions. Lines 19, 19A, 20A, 21, and 22 were com-
pletely removed with the Sigma work. Holes left where lines

exited from bulldings or manholes were sealed with concrete.

Lines 18 and 18A were removed in two separate operations, as
stated in 1. above. A 190-ft section of Line 18 (Line 18R)
remains under Dlamond Drive and the SM-123/Museum parking lot
(see memo Montoya to Valentine, March 10, 1986). This line
1s called Line 18A in the ALARA memo. '
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Fig. 14. Simplified diagram of Sigma
Building and related lines.
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Line 20 was removed except for a 27-ft section left under a
trailer (SM-1515, still in place) and a 16-ft section found
encased in concrete under a water main. Repeated washing of
both sections lowered contamination to background levels.
Contamination in soll at the ends of both sections was below
guldeline level. Decisions to leave these sections were
described by memo Cox to Garde, March 2, 1984. .

Line 21 had a preexisting break 20 ft east of M-35. The
highest level of soil contamination was 1200 pCi/g. Soil
concentration levels were recorded on drawing C-43943, CSheet
S-17. Soll was removed to meet the guideline level at this

location.

Special Topics. 3Six manhole structures were ccmpletely

removed from the vicinity of Sigma Buillding (MH-SM-709, -710,
-711, =732, -733, and -734). Manhole 709 was removed in 19383
with Line 18A. Weights of these manholes ranged from 9 to 13
tons. Manholes 710 and 734 were found filled with concrete.
Tritium was the primary contaminant in Line 19 serving SM-34;
23SU and ;380 were the primary contaminants in the lines from
SM-35, -66, and -102. Soil removal was required below
manhole 734 to meet guidelineflevel.
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H.

"A-3 (Work Package II.6)

Description of Work. Eighteen contaminated waste lines and

13 manholes were removed from the TA-3 vicinity in 1984,
1985, and 1986. The lines and their major features are
summarized in Table XI. Thelr routings are shown in simpli-
fied form in Figure 15 and on drawing ENG-C-43943, sheets
66-70 and 75-88. Some sections of the following lines were
left and are discussed in more detall in As-Left Conditions:
1, 2, 5, 7, 8, 9, 11, 12, 13, 17, 17C, 17D, 1l7E, and 30A.
The removal of the manholes 1is discussed in Special Topics.

As-left Conditions. Lines 2A, 3, 9A, 9B, 15, 15A, 23, and 20

were completely removed in 1984 and 1985 with the TA-3 work.
Several sections of other lines were left 1in place, primarily
because of interference by many utility lines in the area.
Left lines were plugged at each end. The sections left in
place are dlscussed below.

Line 1. A 140-ft section of Line 1 was left in place (see

memo Montoya to Valentine, March 10, 1986). This section
extends northward from as-left manhole SM-708 (see memo Cox
to Valentine, September 12, 1985) toward the original loca-
tion of manhole SM-707. Its depth ranges from 12 to 20 ft.
A separate section of Line 1 was left during the SM-700 work
(see Section III.F.).

Several major leaks occurred over the years in Line 1 between
manholes SM-706 and SM-707. The contaminated zone was
encountered several feet above and to the side of the pipe at
these locations. Contaminated soil containing up to 5 nCi/g
of alpha activity was removed. The trench was enlarged at
times to 12-ft width and 16-ft depth to reach all contamin-
ated soll (see Figure 16). The guidelines were met at all
locations.

Line 2. An 8-ft section of Line 2 was left under the nitro-

gen dewar tank at M-216 (see memo Cox to Garde, July 27,



TA-3 LINES SIMMARY

ESCRIPTION

TR PR RH

TypER

AS-LE=T CONDITION

[3%]

wh

(@8]

-
(%]

irne from MH-SM-T03 to
- M-733.

‘o~

MH

ME-M-716 to

&ii

from

M-708,
_ine rumning alongside
ine 2.

Line from 3M~-40 to MH-
M-716,

lne from SM-28 to

EH-M-T714,

Line from MH-SM-725 to
ME-3M-708.

Lirne from M-29 (Wings 3

ang 5) To MH-OM-722.

_ine from M-29 (Wing 1,

~orth side) to Line 9.

_lne from M-29 (Wing 1,

soutn sige) to Line 9.
Zine from MH-SM-726 to
VH-SM-725.

Line from MH-M-T28 to
MH~-SM-725.

Line {rom MH-SM-725 to
MH-SM-728.

Zine from SM-102 to
MH-SM~730.

w

[ 2%

[N}

[¢9)

Wy
[49]

-3
(SN

~4
w
O
Ui
~1

[92Y

vCP

CP

vcP

JCP

VvCP

VCP

VCP

trm
LAYS

VCP

VCP

Partially removed (n 1985 and
1386, laft a 140-f% section
aorth Srom ME-3M-728 (see
As-Left Conditions).

Partially removed in 1384,
left several secticns fsee
As-teft Conditions;.

Coampletely removed in 1984,
Completely removed in 1284,

Partially removed in 1534,
eft 12-ft secticn ,see
As~-Left Conditicns:.

eft 10L0-ft section east =f
M-29 {ncluding mannoles
MH-708, -713, =722, and -72%
{see As~ieft Conditicns).

Taft a 471-ft secticn alcng
the north side of )
2. left a 13-It sectiin
entering Wing 4 Trom the norin
{3ee As~-left Conditicns).

left 390-ft section {includinrg
MH-3M-723) along the norta
side of M-29, Wing 3 (see
As-left Cocnditions).

Completely removed in 1985.
Completely removed in 1985.

™is line considered part 2f
Lines 17 and 17E. Completeliy
removed.

Partially removed in 1984.
Left 4-ft section at south

edge of Pajarito Road; left 2
23-ft section under SM-177
(see As-ieft Conditions).

Partially removed in 1984,
Left 63-ft section east of
M-~16 (see As~-Lleft
Corditions).

Partially removed in 1984.
Left 5-ft section and 3-ft
section south of M-102 (see
As-Left Conditions).
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TABLE XI (Continued)
TA-3 LINES SUMMARY

REMOVED RANGE OF
LINE LENGTH DIAM. DEPTH
N0, TESCRIPTION (re) {1n) (£e) TYPE? AS-LEPT CONDITION
14 Line from SM-16 to 100 8 -~ VCP Completely removed during new
VH-M-737. waste system installation.
15 Line from M-65 to 3l 4 5 vCP Completely removed in 1984,
VH-M-T728.
154 line from change trailer 55 4 2 Ve Completely removed in 1984,
M-1502/03 to MH-M-T728.
7 “ine from SM-154 to 599 5 18-21 VCP P2--t2lly removed in 198S.
MH-M-T726. e 2-ft section on south
si: > M-~29 (see As-left
Con...ions).
L7A Line from 3M-2% Wing 9 to NA 6 S CIP A 177-ft section was retalned
M-154, as part of the new waste
system.
.78 Lire from M-29 Wing 9 to NA 4 5 SS A 190-ft section was retained
M-154, as part of the new waste
system.
L17C Line from M-29 Wing 9 to d 5 18-21 VCP A 35-ft section was left on
Line 17. the south side of Wing 9,
M-29 {see As-left
Corditions,.
170 Line from M-29 Wing 7 to 9] 6 20 VCP A l4-ft section was left on
ine 1i7. on the soutn slde of Wing 7,
M-29 (see As-left
Corditions).
1TE Line from M-29 Wing 7 %o 36 6 16-19 ss/ Partially remcved in 1985.
ine 17. VCP A 3-ft SS section was left on
south wall of Wing 7 (see
As-Left Conditiors).
23 Line from MH--703 to ‘2887 & 4-12 cIp Campletely removed in 198S.
MH-M-T35.
25 Line from MH-SM-736 to 8s 6 i Cl/ Completely removed {n 1G84.
cleanout (Station 70 + 78). vCcP
20 Line from MH-SM-727 to 136 6 4-6 CIP Completely removed in 1984. :
MH-M-T36. ¢
30A Line from MH-SM-727 to 176 8 6-8 VCP Partially removed 1n 1?811.
M-97, an old guard station Left a a 5~ft section 50 £t
removed in 1955. west of Dlamond Drive (see

As-Left Conditions).

a".‘jpe symbols are defined in Table IV,

o ——" RIS iy g SR eI T 4 ¢
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Fig. 15 (Continued)

fdne 1 - 140 ft left under a parking lot and utilities.

Line 1 - 250 ft left under West Jemez Road (see M~700 work). -
Line 2 - 8 ft left under a nitrogen dewar.

Line 2 - 23 ft left under condults and water main.

Line 2 - 40 ft left under Pajarito Road.

Line 2 - 7 ft left under conduits.

Iine 5 - 12 £t left under utilitles.

ny
[,
b
1
=y
or
3
(L
1
3

Line 7 - 1040 ft and manholes SM-708, -719, -722, and -7
utilities.

Line 8 - 19 ft left under utilities.

Line 8 - 471 ft left under transformer and utilitles.
Line 9 ~ 390 ft left.

Line 11 - 4 ft left at south edge of Pajarito Road.
Line 11 - 23 £t left under Bullding M-177.

Line 12

63 ft left under retaining wall.

Line 13 - 5 ft and 3 ft left under utilitles.

Lines 17, 17C, 17D, 17E - 12-ft, S5-ft, 35~-ft, l4-fr, and 3-ft sectlors
left undér obstructions.

Line 30A - 5 £t left under condult.
Line 23 - 160 ft left under West Jemez Road (see SM-700 work).

Line 188 - 130 ft left under Diamond Drive (see Sigma work).




rig. 16. Excavation to remove
contaminated soil
along Line 1.

1984); a 4.5-ft section was left at 6.5-ft depth under
Pajarito Road (see memo Cox to Garde, November 13, 1984). A
7-ft section of Line 2 was left at 5-ft depth near Bullding
SM-422 under 16 conduits encased in concrete (see memo Cox to
Garde, September 11, 1984). A U40-ft section was left at 5-ft
depth under Pajarito Road at Mercury Road (see memo Cox to
Valentine, March 20, 1985); this section included the 4.5-ft
section above. A 23-ft section of Line 2 was left under 12
conduits and encased water main west of Bldg SM-216 (see memo
Cox to Garde, August 13, 1984),
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Line 5. A 12-ft section of Line 5 was left at 5-ft depth

under water and gas lines encased in concrete at Mercury Road
(see memo Cox to Garde, September 28, 1984). '

Line 7. Approximately 1040 ft of Line 7 and four manholes

(708, 719, 722, and 725) were left at 18- to 20-ft depth east
of SM-29. The line lies under numerous utility lines (see
memo Cox to Valentine, September 12, 1985).

Line 8. A 19-ft section of Line 8 was left where it enters

the northwest corner of SM-29, Wing 4. Utility lines crossed
over Line 8 at that point. A U471-ft section of Line 8 was
left north of Wing 2, beginning at a transformer and ending
at MH-SM-719 (see memo Montoya to Valentine, December 17,
1985). Manhole SM-720 in Line 8 was removed.

Line 9. A 390-ft section of Line 9 was left at a 19-20-ft

depth. This section was left under the Wing l-to-Wings 3/5
corridor and eastward to MH-SM-722 (see memo Montoya to
Valentine, December 17, 1985). Utility lines, lawn
sprinklers, and trees lay over thils section of Line 9, which
a.30 includes manhole SM-723.

Line 11. A 4-ft section of [ine 11 was left at the south

edge of Pajarito Road. Its location under a 16-in water line
and a storm sewer and its depth (16 ft) rendered it too
difficult to remove (see memo Cox to Garde, July 18, 1984).
A 23-ft section of Line 11 was left under Bullding SM-177 at
a depth of 13 ft (see memo Cox to Garde, July 3, 1984).

‘Line 12. A 63-ft section of Line 12 was left under a

retaining wall of the upper parking lot at SM-16 (see memo
Cox to Garde, June 27, 1984).

Line 13. A 5-ft section of Iine 13 was left -t 16~ft depth

under a steam and condensate line (see memo Jox to Garde,




June 28, 138U4), A 3-ft section of Line 13 was left at 17-ft
depth under a sanitary sewer line (see memo Cox to Garde,
June 28, 1984), These sections are both south of Building
SM-102.

Line 17. A 12-ft section of Line 17 was left at a depth of
21 £t under the new waste line, storm drains, and a concrete
encasement south of SM-29 Wing 9 (see memo Cox to Valentine,
June 10, 1985). Contaminated soil (up to U400 pCi/g beta
activity) was left at two locations along Line 17 south of
SM~29 (see memo Cox to Valentine, July 22, 1985). A 5-ft
section of Line 17 was left west of manhole-SM-725 (see log
7/11/85). Figure 17 shows the deep trenching required to
remove Line 17.

Line 17C. A 35-ft section of Line 17C was left at a depth of
21 ft under the same Interferences listed for Line 17 above
(see memo Cox to Valentine, June 10, 1985).

Line 17D. A li4-ft section of Line 17D was left under a
retaining wall and the floor of SM-29 Wing 7 generator room
{see memo Cox to Valentine, July 23, 1985). T™e section 1is
at 20-ft depth south of Wing 7.

ine 17E. A 3-ft length of Line 1l7E, a 6-in stainless steel
plpe, was plugged and left protruding from the south side of
SM-29 Wing 7.

Line 30A. A 5-ft section of Line 30A was left in place west
of Diamond Drive at a depth of 5 ft (see memoc Cox to Garde,
June 21, 1984), This section 1is encased in concrete under a
13 KV electrical conductor.

53




Fig. 17. Deep trenching to remove
Line 17 south of SM-29.

3. Specilal Topics. The manholes

listed below were removed in

1984, 1985, and 1986 as part of the TA-3 work:

SM-704 (12 tons)
SM-705 (10 tons)
SM-706 (19 tons)
SM-707 (10 tons)
SM-712 (12 tons)
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SM~-720 (3 tons)
SM-721 (2 tons)
SM-724 (1.5 tons)
SM-726 (1.3 tons)
SM-727 (15 tons)



SM-713 (9 tons) SM-728 (3.2 tons)

SM-714 (6 tons) M-729 (3.4 tons)
SM=715 (7 tons) SM-730 (3.4 tons)
M-716 (8 tons) SM-735 (1.5 tons)
SM-717 (8 tons) SM-736 (6 tons)

SM-718 (fragmented) SM-737 (welght unknown)

Manholes SM~708, -719, -722, and -725 were left in place with
Ling 7 due to overlylng utilities, as stated under Line 7
above. Manhole SM~-723 was left in place near Wing 3 of
Building SM-29 with a section of Line 9 (see memo Montoya to
Valentine, December 17, 1985). The cover of each manhole was
sealed with silicone adhesive and tack-welded closed.

. TA-21 (Work Package I1I1.7)

1.

Description of Work. This work involved removal of abandoned

tanks, piping, and equipment assoclated with past waste dis-
posal operations at Buillding TA-21-257. Liquid contaminated
with plutonium, uranium, americium, and tritium was delivered
to the facility in moblle tanks. There it was neutralized,
mixed with cement in a pug mill, and delivered by transfer
pipe (later a hose) into forms (24-in diameter corrigated
metal pipes 21 ft long). These concrete shapes were stored
vertically in the ground 1n an outdoor storage area a faw
hundred feet to the northwest of Building 257. Contaminated
plipe, scaffolding, tanks, the pug mill, and the walls of the
room containing the pug mill were removed in 1986. A trans-
fer plpe filled with concrete which solidified during -
transfer breakdown was removed. Also removea was a fiber-
Zlass casing through which a transfer hose passed from Build-
ing 257 to the outdoor storage area. The concrete shapes
containing retrievable amounts of TRU waste will be trans-
ferred from TA-21 to TA-54 as a separate project in the near

future.
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2. As-left Conditions. ‘e work at TA-21 was limited due to
lack of funding under the waste lines project. The Building

257 work was performed because the operating group (HSE-7)
indicated 1t to be the most pressing beneficial work which
could be accomplished with the funds remaining in the pro-
Ject. However, extensive waste line work remains to be done
at TA-21. Approximately 3000 ft of abandoned waste line
exlsts, two sections of which extend beyond the TA-21 fence
north of Bullding 257. These carried liquid waste to a con-
taminated cutfall area on the wall of DP Canyon. Several
thousand additional feet of active waste lines at TA-21 will
be subject to removal after completlion of waste system

upgrade activities.

SUMMARY

Radiocactive liquld waste lines removal operations conducted at Los
Alamos during the period 1981-1986 have been described. This 3$4.2
million project has successfully removed 34,500 ft (6.5 miles) of
abandoned underground lilnes and many related structures. Although
interfering utilities, roads, and structures necessitated leaving
some sectlons of line in place, the major portion of the old liguid
waste system is now removed. This is particulariy true of lines in
the Los Alamos townsite and in areas outside fenced technical areas.

The removal operations were under the technical management of Los
Alamos National Laboratory's Radiation Protection Group (HSE-1l) with
construction engineering support from the Facilities HEngineering
Division (Construction Group, ENG-1). The Zia Company provided
skilled and unskilled craft perscnnel, a fleld engineer, other

support personnel, and necessary equipment.

Several major upgrades in the liquid waste management program at Los
Alamos led to abandonment of major portions of the old liquid waste
system. These occurred in 1963 when a new waste treatment plant
(TA-50) started service; in 1964, when the old treatment plant at
TA~-45 was deactivated; and in 1979, when a major construction project
installed new lines between TA-3 and TA-50.



™e project was conducted according to the principle that doses to
workers or to anyone occupying areas cleaned up by the project would
be Kept as low as reasonably achievable (ALARA). Soil cleanup guide-
lines were established and adhered to, usually by total removal of
contaminated soil and piping. When interfering utilities or other
problems prevented total removal, the decision to leave an item in
place was reached after careful consideration of the health risk

cresented by the item and the cost/benefit of its removal.

The project was monitored by several HSE Division groups to insure it
was carried out in an envirommentally sound, Industrially safe
manner. HSE-1 provided continuous personnel monitoring and field
monlitoring of soil and solid waste; HSE-3 and the Zia Safety Office
orovided personnel safety coverage; HSE-8 provided envirormental soil
monlitoring and record sample analysis. HSE-7 provided disposal of

the large volumes of waste material produced by the project.

Results of operations were described in terms of items left, ALARA
decision memoranda, and reference to the as-left engineering
drawings. Approximately 46 items were left in place, consisting of a
total waste line length of approximately 6000 ft. This quantity
indicates approximately 85% of the 39,000-ft total length of aban-
doned liquid waste lines was effectively removed.
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COST AND WASTE VOLUME SUMMARY

buring Phase II of the liquid waste lines project, approximately 24,000 ft

of pipe and 1,130 m3

Available cost and waste volume data for each line are listed in Table A-1.
A summary of cost data shows the approximate line removal costs-in 1984-85

dollars were:

APPENDIX A

of manholes and other structures were removed.

Average
Type Depth Cost

Vitrified Clay Pipe, 2to 8 ft $102/ft
6 - 8 in diameter 9 to 20 ft $115/ft
Polyvinyl Chloride (PVT) 5to7 ft $ 59/ft
Metal Pipe, all sizés, 2 to 6 ft $ 75/ft
7 to 15 £t $141/f¢

Average Removal Cost $ 98/ft

Similar data from structure removal operations in Phase II are summarized

in Table A-2. Structure removal costs were:

Manholes
Buildings

Average Removal Cost

The above cost includes pipe or structures removal, back fill, removal of
contaminated concrete, pipe, or soil to TA-54, and restoration of the area.
The cost also includes D & D, monitoring, engineering and envirommental
support persomnel, equipment rental, and expense ltems.
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$525/m>
$290/m>

$408/m>
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In the Phase II work, one foot in every eight was left in place due to
1ocation of plpe, proximity to active utilitles, line depth, and the like.
m™e average contamination inside the pipe was usually less than 40,000
jpm/loo cm2 and/or 5 mR/hr. The amount of contamination did not have a

malor effect on the removal cost unless the plpe had developed a leak.
cxcluding start-up and shutdown cost, purchase of speclal capital equip-‘

pent, and inflation, $100/ft for pipe and $1400/m3 for structures may be
useful bases for estimates on future projects of this type.
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TABLE AL}

LINE COST AND WASTE VOLUME SUMMARY2

waste
Vo lume Avg.
Length Length AVR. Remoyed Activity” femova.

Line . . Diam. Ramoved Left Septh ~___g:‘_1____ {dpmé Cost® st
No. 3ize” Type” (in) (£e) (re) (fe) pipe soil 100ca”) {3K) ‘3.

TA-3 Pier 3 301 140 12 S1.5 432 4cK 223.4 a3
! SM-700 7P 3 250 150 -
2 TA-3 vCp 8 111 Note f. 6 36 2 8kg3 .5 7
2A TA-3 vCP 8 116 6 2 4 g 2.2 13
k] TA-3 VP 6 497 5.5 1.5 -~ Skg 5.2 i
4 TA-3 - - Note n. - - - - - -
5 TA- coe 3 169 12 7 1 - Zkg 3 -2
3 TA-3 M 4 5 4 0.5 - Bkg -
T TA-3 ¥CP 3 ) 1040 19 - - 5 x 100 - -
3 Ta-3 prefd § 110 490 20 2 2 35K 1.5 iz
3 Ta-3 ice 5 245 390 3 3 16 2x 190
3 7a-3 Piel] 5 187 7 3 4 3xg 4.2 -
35 TA-3 piord 5 5 § 2 - kg £z i
gk TA-3 ~ ~ . _ - - - _ -
i TA-3 VP 8 674 27 1z i7.5 1.3 3xg ~0.3 =
12 TA-3 Elol 8 1010 83 3 29 41,5 kg 5.7 <3
12 TA=3 iCP 3 660 ‘ 8 15 32 36 1500J 3.2 .
1% TA-3 Fiokd 3 : - - - - -
15 TA-3 Flord 3 3 6 0.7 - kg 1 b
1SA TA-3 v 4 55 2 1.3 - 3xg 2.7 -
7 TA-3 P 5 599 12 8 31 91 LK% 133 z-
) TA- 2 8 ) 177 5 - - - . .
"2 TA-3 32 4 0 190 5 - - - - -
i7C TA-3 ice 6 0 35 18 - - 500K - -
170 TA-3 e 6 0 4 20 - - 400K - -
7T TA- 3S/VCP 6 % 3 77 1.5 7.5 400K" -
13 Sigma “ce 4 204 7 4.5 13 1600+ -5 35
184 Sigma weP 6 300 19 - - 1500t -
138 Sigma vCP 6 0 130 19
19 Sigma iCP 4 70 7 2 5 1600 2.7 131
13A Sigma P 5 150 6 4.5 i1.5 1600 1.0 7
20 Sigma JCP 6 617 6 13 37 30007 1.9 28
20A Sigma cIp 6 170 4 4.5 4.5 10009 12.5 p
21 Sigma vee 4 103 § 3 22 60,000 9.1 30
22 Sigma s 2 218 4 2 - Bkg 13.2 3
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TABLE A-1 (Continued)

LINE COST AND WASTE VOLUME SUMMARY2

Waste
Yo lume Avg. |
Z:engcn Lgngr.h évg. Re?oged Activity™ R?mvgl .
e R . Dlam. ngmved eft leep:h v (2-) ‘(_dmé \.o.sr. Zost/f
o 3ine” Type” (in) (fe) (fe) {fr) Dipe soil o ) . $K) 3
- 34-70C e 8 215 160
‘—;A ] e ] 2887 5 68 32 12 119.3 N <2
- 7] cIp 3 3475 8
-‘_,\ R e 3 160 1 4.5 - UK w7 .
~a-3 ZI/vep 3 8s 4 2.5 - 160K 2.4 33
- B JCP 5 1520
siA 32 yCp 6 30 5 3 3 16K 3.4 2
= 28 vCP 3 2825 10 - - - - -
P =3 JCP/PVC 420 [ 14 - % 2c.3 :2
-2 Agtive jobe 4 110 - - - - - -
:s A3 Soe 8 136 5 3.5 - K g 2
T4 =3-3 Fet4 8 176 5 3 4.5 3.9 kg 2 )
: 3 ?vC 5 3776 7 2% 2 30K 8.2 Z
iz TA-48 yep 6 335 - - - - - -
3 A vCP/CIP 5 230 7 16 30 40K 3.3 ke
™ TA-48 cip 3 200 10C 5 2 £.5 2K 3.3 -3
2 TA=<8 e 3 150 - - - - - -
34 TA-48 cIp 3 0 330 - - - - - -
- TA-48 cIp 2 56 - - - - - -
3 TA-48 P 3 6 50 v 3.5 2.5 2K 2.39 =3
13 TA-48 VP 3 505 - - - - - -
TA-48 - 35 459 6 i 6.5 32 4.z z
- TA-d 33 /2 630 - - - - - -
-2 TA-48 3S 1172 40 - - - - - -
-3 TA-48 ZIP 5-8 1762 4 ) 54 13 32K 36.1 prd
-~ 7A-50 cIp 6 28 6 ! - 32K 31
-3 TA-50 sve 5 538 [ 7.5 - 32X 14.0 24
<3A TA-50 () 5 67 7 1.5 - Bkg 0.34 3
-h TA-50 cI [ 41 15 i 3 320K 9.6 229
i Ta-30 CL 4§ 14 " 0.5 - Bkg 3.3 273
<3 TA-S0 cIe 6 95 6 3.5 - 400K 5.6 s
<34 TA-50 SS/PVC Note m. 4y 9 1 3 320K 7.7 33
<3 TA-35 Ci/eve 3 508 2100 6 5.5 - Bkg 22.9 4
ALY TA-30 cIp 3 305 -
30-53  ACTIVE cIp 3 J
34 TA-50 crp 3 65 - - - - - -
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TABLE A-1 (Continued)
LINE COST AND WASTE VOLUME SUMMARY®

Wasce
' Volume Avgf 1 i

Length Length AvVE. Remoyed Actavity ?.wovg-.
~one s s Diam. Removed Left Depth z2) (dpmg Cost® T
NO. Site Type {in) (re) (fr) (£r) pipe so1l 100ez”) {$K) 3!
=3 TA-5C ViP 5 300 - - - - -
2506 ACTIVE -
57 TA-30 cipsver 6 280 - - - - -
23 TA-35 sS 3 24 3 0.5 - 2kg t.3 :
c9 TA-35 as 4 17 4 1 Bkg 2.3 z
73 TA-35 35/83 4 268 35 3 7 - 3kg 3=.3 :
71 TA-35 e 4 48 150 3 a.s kg 2.7 B
72 TA-35 S 4 122 4 1.9 Bkg 2.3 2
7 3-89 TA-35 3s 1-3 289 3 5 - Saf/hr 3
30 TA-3S ss 2 138 120 3 1.5 N 3mR/hr 2.7
#0A TA-35 3s 3 50 5 ! 6 SaR/hr 3.2
308 Ti-35 33 ! 140 15 3 157 SmR/hr 2.3 -
90C ACTIVE ES] 1 22 - - - - -
31 TA-35 25 3 139 71 15 - 20mR/hr 130 :
32 TA-35 Y 2 137 73 » 2CmR/hr 13.3 :
332 TA-35 S 1 100
38 TA-35 38 2 35
35 TA-35 oI 2 82
#8 TA-3S 33 2 12
37 TA-35 5S 3 1y
33 TA-35 33 2 150
39 TA-35 EAY 2 150
*20-113 ACTIVE
i =35 ss 3 7 3 0.5 - SomA/hr 1.0 35
115-131 Note n.
132-166 Note o.
167 Re e 3 1003 Note p. 8 12.5 - 12X 83.% 12
168-171 TCWN Note g.
172 TOWN CIP 4 60 7 3 - 12K 10.1 168
173A TOWN VCP 8 67 6 2.5 5 12K 8.3 273
173B C! vyCP 8 43 S 2.5 S 2.4K 3.2 214
173C TOWN vcP 8 78 6 2.5 .5 16K 16.1 206
257 TA~21 8S 2 137 3 2 - 200K -

-
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TABLE A-i1 (Continued)

NOTES:

Costs and waste volume data complled from Phase [l data. Phase [ data
ot camplete.

Site designations correspond to those used in the body of this report.
If blank, the line was not removed as part of this project,

Type aymbola: B8I black tron, BS bdlack ateel, CIP cast iron pipe, DI
duriron, GS galvanized steel, PVC polyvinyl chloride, SS stainless
steel, VCP vitrified clay pipe.

Alpha radiation f(rom 238Pu or 23‘9Pu unless otherwise noted. [ose rates
in mR/hr are at contact.

Removal costs based on craft (Zia) costs only.

Several small sections left in place.

Beg 1a background level < 200 c!;:‘n/!.O()cm2 or < 25 pCi/g of soll.
Removed during construction of Bullding SM-u422.

Renumbered as part of Line 17.

235U and/or 238'\1 was the radicactivity in this line.

Up to 5 mR/hr.

238y and suspect tritium.

3-in SS pipe inside 6-~in PVC.

Lines at TA-2 (not part of this project). Lines 117, 1i8, 119, and 131
removed in 198S.

Linea at TA-21 (not part of this project). Some of these lines are
active.

Concrete anchors left in place.
Lines at HRL and los Alamos Medical Center (not part of this project).

Lines 168 ana 169 were removed in 1976. Line 170, 255 ft left; Line
171, 365 ft left (see text).
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TABLE A-2
STRUCTURE REMOVAL COST AND WASTE VOLUME®

Waste Total

S::C;::ut‘e 5 \(Io% '-Il'e&ght Vgl Conuxg. Cost ?ost‘./gB
M r Site (=) {zons) (=) Level (3K) Waste Compent
VAMNEOLES
T2l M~700
"R M-700 Base left in place.
723 M-700 3.5 17 3
D) TA-3 5.0 1.5 5.0 54K 2.3 460
"5 TA-3 4.3 10 24.3 400K 4.5 185
73 TA=3 7.0 9.3 L6 3kge 13.7 297
T TA-3 7.0 20 22 120K 10.4 472 Zxterior contamiration 10X.
~o8 TA~3 Teft in place.
29 Sigma Removed in 1382.
T3 Sigra 2.7 9 7.9 1.6K 3.6 kyol 238U, possible tritium,
i Sigra 3 W 9 1.6K 3.6 400
"2 TA-3 3.6 2 5.6 g 4.2 750
"3 TA-3 0 9 0 Big 2.8 280
gt Ta-3 a7 6.5 6.7 g 2.4 510
7.8 TA-3 5.5 7.5 5.3 3kg 3.7 673
718 -3 9.6 3.3 9.6 kg 2.5 260
T TA-3 3.2 3.5 3.2 1.9 594
73 TA-3 1.5 3.1 2066
7.5 TA-3 Left in place.
720 TA-3 3.3 3 3
T2l TA-3 .1 1.3 2.1
722 TA-3 Left in place.
2R TA-3 Left in place.
T4 TA-3 3.3 1.5 3.3
725 TA-3 Left in place.
Te TA-3 2.1 1.0 2.1
727 TA-3 ] 27 10 8K 6.3 624
728 A3 3.2 9 3.2 330 1.5 469 238
729 TA~3 3.4 9 3.4 xg 3.2 941
730 TA-3 3.4 9 3.4 500 2.0 588 238
732 Sigma 9 14 9 1.6K 41 455 238y possible tritium.
73 Siga 5.9 1 5.9 1.6K 3.0 s08 3%, posatble tritiw.
73 Sigm 4.6 9 7.6 1.6K 5.2 552 238y, mossible tritium.
735 TA-3 3.3 1.5 3.3
736 TA-3 3.0 7 3 160K 2.5 833
737 M-16 2.0 - 2 Bkg 0.8 500
1016 TA-48 9 4.8 10 2K 1.3 130
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TABLE A-2 (Continued)

STRUCTURE REMOVAL COST AND WASTE VOLWME®

wWaste

Total

L vl Welznt /'J?l :’Ioncagx. ast Cos!:/r;a3
lize” =) {tons) m?) Level (8K) Waste™ Corment
Mec TA-50 Fos 50 1 x 108 13.0 260 Contaminated soil remains.
-3 TA50
TA-50 L3 1.0 Zkg 0.4 400
RS TA-SG 2.0 2.0 Bkg 0.4 200
~oWn
~2-nad Ta-53
e l)2 TA-35 3.5 33.5 5.4 161 9OY, 903t contaminated soil rerainz.
~7R 3TRUCTURES g
] M-700
23-128 TA-S9
TA-35 39 30 122 4o’ 30.3 238
) -5 40 50 ote 8, 50 Note & Note 5.
xi-13 -3 T 543 30° 134 208
~L-22 TA-18
e TA-35 7 50 Bkg 9.4 186
<L-38 TA-35 - - - - - -
TSt-ul TA-35 - 66 72 Bg 14, 195
(TTES:
1. Cost and waste volume data compiled from Phase II data. FPhase I data
~ot amplete.
t. Site desigrations correspond to those used in the body of this report.
:. Interisr alpha raclation in dpmv/100 cu:2 from 238?u or 239&1, unless
stherwise noted.
1. feroval ccsts tased on craft (Zia) costs only.
s, 3k3 is background level < 200 dpm/100 cm? or <25 pCi/g of soil.
e,
5. Combined with TSL-3.
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APPENDIX B

BASIS FOR SOIL CLEANUP GUIDELINES

INTRODUCTICN

Possible cleanup guidelines for various radionuclides likely to be
encountered during the radiocactive ligquild waste lines removal project
were reviewed. T™his appendix discusses the basls for "the cleanup
guides presented in Section II.A.l of this report and the procedures
for their implementation. Cleanup operations were based on the
following guldance.

o Keep radiation exposure to the general public to as low a level
as reasonably achievable (ALARA) (DOE 1981). This guidance
implies that all contamination be removed to the extent possitle,
glven exlsting technical and economlc constraints. Removal of
contamination to background conditions was considered the ideal
objective. However, situatlons arose in which removal to back-
Zround levels was not feasible. In these cases contamination was
removed as practical.

o Remalning soll contamination, after belng minimized in accordance
with the ALARA policy, must also comply with the requirement that
no member of the public recelve a dose, as a result of exposure
to the contamination, exceeding specified dcse 1limits of 500
mrem/yr to any organ of the body. Soll radicactivity levels
corresponding to this dose limit were estimated for those radlo-
nuclides that might be encountered. Incorporation of conserva-
tive assumptions made 1t very unlikely that a member of the
public would receive a dose in excess of 500 mrem/yr from soll

concentrations below the guidelines.

Flexibility in the application of these guidellnes was recommended.
This would involve considering each hard-to-decontaminate area
individually, taking into account such factors as the extent and
depth of the contaminated zone, the radionuclides present and their

oy
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III.

concentrations, the nature of the contaminated soil, and the safety,
economics, and likely benefit of further decontamination efforts.

SURFACE SOIL GUIDELINES

Surface soil guldelines were applied to above-background concentra-
tion of radionuclides in soil to a depth of 5 ft (1.5 m). This depth
was selected because the root zone of most agricultural plants does
not exceed 1.5 m. Guidelines for surface soll were developed not
only to be directly applied to existing surface contamination, but
also to be indirectly applied to subsurface contamination that may
eventually appear on the surface through some physical process, such

as excavation or erosion.

Surface soll guildelines for the radionuclides considered here, taken
from Healy and Rodgers (Healy 1979A), and Healy, Rodgers, and Wienke
(Healy 1979B), were presented in Table III. They result from evalua-
ticn of inhalation, ingestion, and external radiation doses cver 70
yr of exposure.

The Zulhn guide recommended by Healy and Rodgers (Healy 1979A) was
changed to correspond to the home gardener ingestion pathway (Healy
1979B). Tis pathway was considered more appropriate for the waste
line case than the scenario in which an individual obtains all his
food from the contaminated area.

The uranium soil guideline from Healy (1979B) was calculated for 238U
in equilibrium with 23MU. This guideline was changed to correspond
to the two radionuclides considered individually. Presentation of
the uranium soil guides in this form was convenient for the liquid

238U and 234

waste line project, since U were found in disequilibrium

in some locations.

SUBSURFACE SOIL GUIDELINES

Healy and Rodgers (Healy 1979A) investigated a variety of pathways by
which buried radioactive material could reach the bilosphere and
result in a dose to man. The pathways they considered included 1)
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erosion of the material and 1its covering soil and subsequent flow
into river systems used for drinking water ahd irrigation, 2)
leaching into groundwater, 3) resuspension of material exposed &y
erosion, and 4) human habitation and agriculture on exposed material,
They found the most limiting pathway for long-lived radionuclides to

be living and farming on contamlnated soil where soll cover had been
eroded away.

For the waste lilnes removal project, this human habitation pathway
would also be among the most restrictive. Three different exposure
scenarios were considered to be the more restrictive scenarios
applicable to the project. Each involves some type of unintentional
human entry into the contaminated zone. Results of the analyses for
each scenario are presented in Table B-1. Subsurface soil concentra-

tion guides based on these results were presented in Table III.

A. Human Habitation of Eroded Contaminated Area

The first scenario is a direct application of the human habita-
tion pathway (Healy 1979A). Cover soil is eroded by surface flow
until subsurface radicactive material is eventually exposed. The
radionuclide concentration in this exposed soil is required to be
equal to the surface soil guidelines (Table III). Dilution
factors ‘are estimated that relate the original subsurface concen-
trations to the levels expected to be present In the exposed
radiocactive material. In evaluating the effect of erosion in
exposing contaminated soil, Healy (1979A) applied a general
dilution factor of 2 to account for mixing with uncontaminated
suspended sediment in the water. An additional dilution factor
of 6 due to the mixing of the contaminated material with clean
soil upon burial was also used. The overall dilution factor 1s
12 (2 x 6), so that the subsurface soil concentration guides
would be equal to the surface guides multiplied by 12. Results
are given in the first column of Table B-1l.

i
£
¥
$

e W




B

rocating a Home on Excavated Soil

4 second potential pathway involved the placement of contaminated
soll on the surface. It was assumed that an individual con-
sgructed his home across the contaminated area and the excess
soll excavated from the basement was spread around his home. The
soll was used for gardening and was available for wind resuspen-
sion. The basement had dimensions of 60 ft x 30 ft x 10 ft (I8 m
x 9 m x 3 m), and the contaminated soil that was dug up was con-
servatively assumed to have dimensions of 60 ft x 6.6 ft x 3.3 ft
(18 m x 2 m x I m). Tis described a volume 6.6 ft (2 m) in
width and 10 ft (3 m) in depth, running along the length of the
pasement 5 ft (1.5 m) below the surface of the ground. The dilu-
rion factor, calculated from consideration of the volume of the
soll excavated, was 13.5. The gulidances derived for thils

scenario are given In the second column of Table B-l.

Excavation of Contaminated Soil

A third scenario consisted of an unintentional entry into the
contaminated area, such as by workmen digging a basement or
installing underground utility lines. This scenario was con-
sidered applicable to the frequent construction that occurs along
Pajarito Road and Diamond Drive.

Exposure time estimates were based on the time necessary to exca-
vate a basement the size of that described in B above. Estimated
times varied greatly according to the type of machinery involved
In the excavation. Estimates ranged from 11 h to 22 h. A repre-
sentative scenario for the maximum exposed individual would
include high dust loading and a relatively long exposure time.
The maximum exposed individual was assumed to participate in the
construction of ten homes in the contaminated area during the
course of a year (a total exposure time of 24 h). The dust
loading was assumed to be 5 mg/m3, the existing threshold limit
value for nuisance dust in the respirable range. The workman's
breathing rate was 43 L/min, corresponding to heavy exertion.
The dilution factor of 13.5 derived above was used. Dose con-
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version factors from Healy (1979A) were utilized to predict the
inhalation dose. Because of the exposure times, the doses cal-
culated were the 70 yr dose commitments rather than the annual

dose.

For 137Cs, the most restrictive exposure in this scenario would
result from external radiation. Using the value of 0.92( R/hr)/
(pCi/g) for a uniformly contaminated soil (Healy 1979B), the
exposure for 240 h would be 0.15 mR/(pCi/g). Results of the
analysis are given in the third column of Table B-1.

Tritium Concentration Guides

Tritium was treated as a special case since it was not included
in the referenced reports (Healy 1979A and Healy 1979B). Scil
concentration guidelines were derived for tritiated water. The
guldelines were given 1n units of pCl per ml of soil moisture,

rather than pCi/g. The three scenarios considered for the sub-

surface soll guidelines were also analyzed for tritium exposure.
These analyses are not described here due to the minor role
tritium played in the decontamination effort of the project.

The surface soil moisture guideline was 8870 pCi/ml; subsurface,
120 000 pCi/ml. These values are in Table III.

Application of Guidelines

Most contamination occurred below the liguld waste line at depth
ranging from 3 ft (0.9 m) to 30 ft (9 m). Surface contamination
at or near the surface could aprear in areas near the trench
where excavated soil was placed, and the surface soil guldelines
would apply. An appropriate depth to apply these values was
determined to be 5 ft (1.5 m), corresponding to a level bounding
the root zones of most agricultural plants with an added margin
of safety. Below that level, the subsurface guidelines would

apply.
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Guidelines given here were derived for area sources. In the
field the simplest use of these guidelines would be to apply them
to single measurements, such as soll samples. However, flexi-
hility was recommended in cases where a single sample exceeded
the limit but, when averaged with other positive samples in its
vicinity, the average concentration would be below the guideline.
Use of single measurements for comparison with the soil guide-
lines was considered a conservative procedure not always reason-
able to follow in all situations. Whether or not to apply an
area average for a particularly difficult area to decontaminate
was decided on a case-by-case basis. It was suggested that an
area over which averaging would be appropriate would be a 60 ft x
6.6 ft (18 m x 2 m) contaminated area (same as in Section B).

Excavated sections of 1ligquid waste line were cleaned until no
above background readings were obtained wlth survey 1nstruments.
When no excess radicactivity was measured, soll samples were
taken along the trench bottom and trench walls. The number of
soil sampling locations was determined by expected radionuclide
levels and thelr varlapbility. These soil samples would then be
dried and counted for gross alpha and gross beta using a ZnS
scintillator detection system as described in Section II.A.3.
The counting error (j—_ 3 std dev) for a 5-min count has been
estimated at 26 pCi/g for gross alpha (background count of 320)
and 3.795 pCli/g for gross beta (background count of 300). These
values are 52% and 5% of the most restrictive surface soil
concentration guides and 3% and 0.4% of the most restrictive sub-

surface soll guldes.
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TABLE B-1. SUMMARY OF SCENARIO CALCULATIONS FOR THE SUBSURFACE

SOIL GUIDELINES (pCi/g)2

T

Erosion Locating a Home on Excavation of i
Radionuclides Scenario Excavated Soil Contaminated Soil ;
AM-241 600 675 724 i
Pu-239,240 2400 2700 1942
Pu-238 4200 4726 3185
U-238 960 1080 5550
g-235 960 1080 5550
U-234 960 1080 5550
Cs-137 960 1080 - 3360
Sr-90 1200 1350 2.8 x 106
§-30 - 120 000 4.0 x 10°

2 so011 activity concentration above natural background which could result H
in a dose to any organ of 500 mrem/yr.

o pCi/ml of soil moisture.
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APPENDIX C
PRCCEDURES FOR ALARA DECISIONS

ALARA policy 1s applied to D & D activities at the Laboratory by way of

o normal efforts to keep exposure of each D & D worker or any other worker
ALARA while performing his job, )

o limitations on potential exposure of workers from any radiation source
left after D & D activities, and

o limitations on potential expcocsure of any member of the public from any
radiation source left after D & D activities.

Zmplementation of ALARA acrtivities 1s directed by HSE-1 (Radiation Prctec-
-ion Group). Oversight or enforcement is provided by HSE-8 (Envirommental
Surveillance Group) when the project or activity could have a potential

impact on the enviromment or has a numan/enviromment interface.

ALARA activities are not directed by committee at Los Alamos. HSE-1
personnel responsible for monitoring operations involving radiation or
radicactive material of a particular site advise the operating group on how
cest to perform the work in a manner that keeps doses ALARA.

ALARA applications have been common in D & D work at Los Alamos. D & D
workers have had very low dose acquisition compared to radiation workers.
OQur experience shows that routine radiation protection practices (radiation
monitoring, dosimetry, and airborne contamination sampling) and the rela-
tively low dose rates encountered in D & D operations to date combine to
seep dose levels low. An HSE-1 health physics technician 1s assigned
full time to D & D projects.

ALARA decisions related to D & D work at Los Alamos have dealt primarily

with left contaminated items or soil. The general procedure followed to
arrive at ALARA decisions for left items was as follows:
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The HSE-1 representative 1s informed by the construction engineering
representative that an 1tem should be left in place for substantive
reasons: 1t 1s beneath or encased with major utility lilnes, it is
beneath structures or streets, 1t is at depths too great to reach by
normal means. Extra effort to remove the item would exceed cost/

benefit guildance.

The HSE-1 representative verifies that the quantity of remaining radio-
activity 1s either low enough or its depth 1s great enough that the
item will not pose a hazard to workers or the publlc anytime 1n the
future. Entombment or placarding or placement of a monument is con-
sidered In cases where intrusion by digging into the area could be
hazardous.

The HSE-8 representative 1s informed of the need to leave the item in
place. He investigates and concurs or asks for further effort.

When concurrence is reached, the HSE-1 representative prepares an ALARA
memorandum and includes descriptive material as needed to document the
location and activity level of the item.
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ALARA DECISION MEMORANDA




A-2

THRU

FROM

SUBJECT

SYMBoL

MALL STOP

LOS ALAMOS NATIONAL LABORATORY
UNIVERSITY QF CA 6CR1a

OFFICE MEMORANDUM LOS ALAMOS NEW MEXICT 8754%

Teeonons Eat

Radiosctive Liquid Waste DATE August 28, 1981
Collection System Improvement Project File -

Allen Valept i, Technical Manager

Atee, Asst, Technical Manage~
SUB PROJECT B: LINE REMOVAL, WORK PACKAGE I.2,.TA3S
Het=81

0

Between August 14 and 24, 198!, as part of the Acid Waste Line Removal
Project, structure TSL-22 at TA-35 shown on the attachead figure was
excavated and taken to the solid radiomctive disposal stite for proper
burisl. TSL-22 was formerly used as a sludge holding tank for a
radioactive liquid processing plant at the 3ite. Upon removal (it vas
found that surrounding soil was contaminated to as nigh as 4.6 x 10
disintegration per minute per gram of soil (d/m/g) with Sr-30 and
Cs~-137, This soil was excavated laterally until no further
contamination was detectable by established monitoring procedures [3C
error = 3.75 pCl/g gross betal. The soil was also erxcaveted downward
to essentially solid tuff av about four feet helow where the bottam of
the tank had been located (total depth ten feet below surface). At this
depth, activity levels ranging between 80 and 5,000 pCi/g gross bdbeta
primarily associated with cracks between 3clid pieces of tuff were still
detectable, )

Te further decontaminate this sres would reguire large heavy eguipment
and an tnordinate quantity of soil removel. The excsveted area is
closely adjacent to TA-3S, TSL-7 which is within an active Laborstory
site. Alsc comparison of the activity type, levels, snd distridution in
the pit to hazard evaluastion scenarios for Sr-90 indicste s very low
probability of significant exposure due to sny future intrusion intd the
contaminated area,

For thase ressons, {% has been recommended snd appraved by Line Removal
Project Management and DOE officials that there be no further decontami-
nation of the area and that the excavation be backfilled with clean
soil. This document verifies that the proper suthorities in compliance
with establisnhed end approved procedures have determined that the area
described sbove has been decontaminated to As Low As Reasonably
Achievable levels.

LM: 4m
Encle a/s
&7 ;i Lof C R
W0l -1
Harry S. Jorgan William Crismon v

Project Manager Los Almmos Area Offfice, DOE
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Los Alamas NavorarLaooriory memorandum

cuay

HAaCT

]
L
i

RLWCS Improvement Prolect: Su;;?rcjec: B-*""September 1, 1982
Line Removal File -
Ray Garde, Technical Manage VAR 870 TLESSOR £ 17/ 7-5397

J. R. Harper, H-75‘J~W eao 4I_g2-316

"ALARA® DECISION AT THE TA-3-SM-703 LOCATICN

TA-3-5M=-703, a 1.1- x 1.3- x 2.3}-meter concrete acid sewer
manhole structure, was removed on Auqust 30, 1382, and disposed
of at trhe solid radiocactive waste disposal site. Contaminated
so1l found under the structure was removed such <hat a 2.7- x
2.7- x S.3-meter pit was created 1n tne former location of TA-
3-5M~733. The average grosSs algna contamination found 1n tne
nottom of the trench was 140.4 pCi/qg of soil., The range of
gross aipna contaminatiorn levels was from 78.4 pCi/g to 253.1
pCi/qg. Tne average Deta-gamma contamination found in the oo0tiom
of the trencn was 22.8 pCl./9 of soil with a range of contamina-
tion levels fram 19.3 pCi/qg to 24.0 pCir/g.

To furtner decontaminate th:s area would require large heavy
equlpment and an inordinaze guantity of soll removal witn nc
significant nhenefic:al returns as hazard evaluation scenarios
indicate an extremely low probascility of significant exposure
due to any future 1ntrusion lnto the bottom of the contaminated
plt. The sides of the plt are not contaminated according to
establisned monitoring procedures.

For these reasons, 1t has Deen decided by Line Removal Prciec:
management and DOE officials that there be no further decon-
tamination 1n the pit and that the pit location be documented
and the pit backxfilled witn noncontaminated soii. This docu-
ment verifi:es that the proper autnoritles 1n compliance w:izn
estaplished and approved procedures nave determined that the
area descrited above nhas been decontaminated to As Low As
Reasonably Achievanle Levels (ALARA)

JéH/pc

yd
‘—/ B K%m‘ .
“Harry 5. Jordan wililiam (rismon

Construction Project Manager Los Alamos Area Office, JOE
To: RLWCS Improvement Project: September 1, 1382
Sub-Projlect B Line Removal F:le H7-82-316

Ray Garde, H-7, M5 ES.8

Oistribution:

H-1 Group Office, MS P229

H-7 Group Cffice, MS ES.8

H-8 Group Office, MS K490
Crismon, DOE/LAAO, MS A3l6
Jordan, HDO, MS P228
Harver, H-7, MS ES.8
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Las Aamos Natona Lacoraiory memorandum -

0 Ray Carde aare  Marech 2, 1984
racm Jim Co o wastooraomna L[320/7-35420
1ruson HSEZ-7-84-108

tuacy JZCONTAMINATION OF TVO SECTIONS OF LINE 20 AT THE SM-32-34 AREA

A totsl of ) ft of Lioe 20, & 6¢' vitreoue clay pilpe vare
decootaminated, sutveyed, sealed and leftr (o place on March !},
1984,

The firet section vas 27' loag located under trailar SN1S51S%.
The secoud saction vwas l4' long encasad {n concreta locactad
under a water smsia.

The dacontamination effort conaiated of swabbBiang ths (ns{de of
the pipe with datergents, rvinsing ssd drying. The 14 f¢
ssction ves washed twice.

80th sections were surveyed for elphs sad bets contsminati{on.
Direce surveys vere mads with standard porsble instruzents.
Tha alphs detector was attached to a ten foot pols and the pipe
was survayed from each end.

Swipes ware countad om proportionsal counrtars at TA-50.
Direct-slphs asurvey teasulta wvere <00 dpa/50 col (sormel
backgrouad for the instrumenta) beta resdings vere <0.2 asR/hr
(bsckground for this arsa).

Two of the svipes tsken on the sast end of the l6' section ware
over 2 x backgrouad, the pipe was raveshad snd the rascount was
et backgrouasd lavels. The s0!l located at the endaof the pijpe
vaa balow setadlished guids lines.

The exsct locatious vere recorded for the es bduilt drawvings.

xe: FPllae
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Les Alarmos
L3 Alamas Natora e memorandum

Ll 1- Y

aHucT

Ray Garde, Radiation Protection s June 21, 1984

Associate Grouo Leader

Jim Cox, Technical Suoe‘&r wa rtorruvmom  £520/7-5420
7/

HSE-1-84 ’

A SECTION OF LINE 30A LEFT IN PLACE WEST OF DIAMOND CRIVE

A total of 5' of Line 30A, a 8" vitreous clay pipe were left in
place on June 19, 1984,

The section of pipe was located under a 13,2KV ungerground electrical
duct encased {n concrete at a depth of & feet. During the encasement
of the electrical duct, the §' portion of Line 30A was also encaseq

in concrete. It appears that Line JOA was filled with concrete. Since
Line 30A has been abandoned, no effort was made to repair the line or
remove the concrete.

Direct alpha surveys on each end of the encased section were § 200dsm/
100cme {normal background of the {nstrument). Soi} samples along :nts
1{ne nave peen less than 25pc/q.

The exact location were recorded for as-built drawings.

JC:1b

Xc: File-
R. Romero, HSE-8 MS X490

Los Alamos _
Los Alamos Natioral Lavaraiory “ memorandum

1

(3 - §

SancY

Ray Carde, Radiation Protection mry June 27, 198K
Associate Group Leader .

Jim Cox, Technical Subtrﬁ?‘/ waa, grovruamaong £520/7-5420
HSE~ 184

A SECTION OF LINE 12 REMAINING AT THE SM=16 PARKING AREA

A total of &) feet of Line 12, an 8 inch vitreous clay pipe were surveyec,
sealed and left in place on May 23, 1984,

The section of pipe was located under a concrete retalning vall and parking
area At & deptn of approxisatsly 14 feet.

Direct slpha, beta and gamma surveys of inside the pipe were £ 200 dpm/100Q e’
alpha ang £ 0.2 ar/nr bdeta and gazma. A tritius amear vas taksn inside tne
pipe and analyzed dy HPAL the resulta vere 220 dpam/100 en'. A clotn swipe was
pulled through the pipe and surveyed for alphs with a Nal counter resulta were
z14apa/en’. The above readings were normal background for the instruments.
The tritium ssear results {3 considerec {nsignificant.

Sail samples taken at ssch end of the remaining section of pipe vwvere <25
pCi/g. The exact location were recorded for the as-dullt drawings.

JCiae

Xec: R. Romero, HSE-8, MS K450
File (TA-50)




Los Alamos Natora Laborator memorandum

' Ray Garde, Radiation Protection ' June 28, 19848
Associate Group Leader
"= J(m Cox, Technical Suoerv-’#v e StOPTINGm  £520/7-§420
Tt uSE-1-84
waACT  TWO SECTIONS OF LINE 13 REMAINING AT THE 0OS PARKING AREA
A total of 8 feet of line 13, a 6" vitreous clay pipe were ieft {n place on
May 3, ana 5, 1984,
The first section was 3 feet long located at a depth of 17 feet under a 10
inch ciay sanitary sewer line, The sewer line was 10 feet adove Line 13.
while attemoting to remove Line 13, a small crack and "sagging” of the sewer
l{ne was detected, the line was re-supported and encased fn cancrete.
The second section was 5 feet long at a depth of 16 feet located under csment
encased steam and condensate lines and a [6 {nch water main. The removal
of Line 13, 10 feet beiow these lines was feit would jeopardize the integrizy
of the water matin.
Sections of 1ine and soi)l on both sides of the remaining sections were
surveyed by Phoswichn ana ZnS Counting Systems. No contamination above
25 pc./g was cetected.
The exact locations were recorded for the as-built drawings.
JC:ib
Xc: R. Romero, HSE-8, MS K480
File
N /,”\" n’-\»a—\ _
LCS ~uZiTICS
Los Alamos National Laboratory d
Los Alamos New Mexico 87548 memoran um
o Ray Garce, Radiation Proteciion sart July 3, 1984
Associate Croup Leader
saom  J.3 Cox, Tecnnical Suplrvller% waa aroermamomt  £520/7-5420

t-waon  ASE-1-88

saacr  LINE 167: CONCRETE ANCHORS LEFT IN PLACE ON NORTHM SIDE OF LOS ALAMOS ZANYIN

Five concrete anchors (average size 2' x 3' x 6') ware used to secure IWL
167, & 3" cast iron pipe, to the north wall of Los Alaseos Canyon. Far
exact locations refer to Engineering Drawing No. (43943, sneet 32. Tre
upper ®WOSt ANCNOr was resoved, but the other four ancnors were left in
placs on June 20, 1984,

The sectiona of pipe left sncased in each of the anchors were approximately
3* long. The asectisna vere decontaainated, the ends vere sealed w.in
concrete and the anchors vere dackfilled to upgrase one oot above tne pipe
openings.

During the removal of Line 167, a80il sample? were taken Detween tnhe
ancnors, all samples were below establisned guide lines. Embedded alona
activity inside tne pipe wvas less than 25 pe/g. deta-Camma activity were
at bacxground levels.

JCiac

Xc: ALARA File, TA-5Q, MS ES20
R. Romaro, HSE-8, MS K490
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Los Alamos
o8 Aamos Natora Lo o memorandum

s Ray Garde, Radiation Protection sare  July 3, 1584
Asscciate Group Lpgmaer
rmom  Jim Cox, HSE-1 gé wan gTOPTLgPmONE  £520/T-5420
srwaon HSE-1-84
waact A SECTION OF LINE 1! REMAINING AT THE SM-65 AREA
A totsal of 23 feet of line 11, an 8-inch vitreous clay pipe were
surveyed, sealed, asnd left in place on May 17, 1984,
The section of pipe was located under Building $u-177 at a depth of 13
feet.
Direct slphs surveys of (nitde the pipe were - '~ :28/100 cu® and Beta
resdings were < 0.2 ®r/hr. A cloth swipe was “: through the pipe
and surveyed for alpha sctivity with a Nal co-. ‘esults were o 1
dpm/cm. All of the above readings were nNOrmza. ixground for the
{nstruments.
So1l samples taken at esch end of he remaining sectioan of pipe were
¢ 25 pCL/g. Thne exact locations were recorded for the as-ouil:
drawings.
JC:vm
Xe: TA-SS
R. Romero, HSE-8, MS K30
File
/a\r' N 2R\
(@ 'l HaaN{a)
Los Alercs
Los Alamos Natonal Laborator d
Los Alamos New Mexico 8754 m@moran Um
' Ray Garde, Radistion Protection s July 18, 1984
dasociate Group Lesaer -
o Jim Cox, Madistion Preucuan'ﬁ;t_ was srosruemces  E520/7-5420
Tech. Supervisor
. HSE.1u84
weacT 4 SECTION OF LINE 1 LEFT IN PLACE SOUTH OF PAJARITO ROAD

A total of four feet of Line 1, an 8«inch vitreous clay pipe were left
in place on July 18, 1984,

The section of pipe was locstad st a depth of 16 feet under a water
main, StOorm sewer, CO-ax ond tslephone lines. It was felt tnst the
removal of Line 11, 11 to 12 feet Delow these linas Dby mechanicsl
seans, would prevent jeopardizing of the integrity of the wvater main.
Tunneling at tnis depth by hand was considered @ personnel safety
hagaerd.

Sections of line snd soil on both sides of the resaining section were
surveyed Dy Phoswich end InS aounting systems. Ho contamination above
25 pCi/g was detectad.

The exact locations were recorded for the as-built drawings.

JC:va

Ze: R, Tomero, HSE-8, NS KA%0
File, TA-50, RS E520



Los Alamos
o3 Aamos Natorar avorr memorandum

'© Ray Garde, Racdiation Protection sat®  July 27, 1984
Associate Group Lesder
e lim Cox. Madistion protectiogf}’ was stosmUIm.  £520/7-5420

Technizal Supervisor

IreBoL HO P _ {184

wauicr 4 SECTICN OF LINE 2 REMAINING NORTH OF BUILDING SM-216
A total of 8 feet of Line 2, an 8-inch vitreous clay pipe was left in
place on July 17, 1684, The section of pipe was locstec at a depth of
6 feet under s Nitrogen Dewar concrets foundaticn.
No alphior beta-gmmas contamination wvas detected inside the remaining
section of pipe or along thne excavated trench line leading to or aswey
froa the foundation,
The exact locations were recorded for the as-built drawings.
JCivm
Xe: R. Romero, HSE-8, MS Kug0

File
Los Alamos
Las Alamas National Laporator d
o5 Alamos New Mexico 8754 memoran um
3 Ray GCarde, HSE-1, MS P229 oarg 13 August 1984
raca Jim Cox, HSE—1,’£ [FFPRRTY TR T - £%20/7-%420
37 weo ASE~1-55-3
Py A SECTION CF LINE 2 REMAINING WEST OF BUILDINC SM-216

A total of 23 feet of Line 2, sn & inch vitreous clay pipe was left in

place on August 9, 1594. he section of pipe was located at a deptn of
4 to 5 feet under S in. conduits encased in a 3.5 ft. x 3.¢
ft. concrete shield and under a concrete encased wvater main.

No slpha or beta-~gemme contamination was detectad inside the remaining
section of pipe or along the excavated trench line leading to or away
from the section.

The exact loengxon was recorded for the es-built drawings.

JC:cal

Cy: R. Romero, HSE-8, MS K490

File., TA-30, MS E520
File
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Lo8 Alarmos Natorar LaDaiOry memorandum

*2 Ray Carde, HSE-1, MS P229 aare 28 August 1984
raom Jim Cox, HSE—"? WAL STORTELPeON £320/7-%422
L HSE~1=S5=14
aact A SECTION OF LINE 43 REMAINING SOUTH OF BUTILDING TA-%S

A total of 4 feet of Line 43, an 8 {nch cast iron pipe, was left in
place on August 24, 1984. The section of pipe vas located 4 feet deep
at station 248G, encased in concrets. lying over a water sain and unczer
e gas usin. It was felt that removing this section of L.43 wou.d
Jeopardize the integrity of the water main.

The resaining section of L.43 was decontaminated by the HSE-1 Decon
Section, and the ends wverw sesied vith concreta. Prier 2
decontamination lpha surveys indicsted contas:nation levels up to
40,000 dpm/10Cca” by nu?. After decontaninazion these leveis vere
reduced to 4,000 dpm/100ca” direct, anc nc detec-anle by swipe.

JCiel

Cy: R. Rowero, HSE-8, MSEmm K4 70D
File, TA-50, MS ES2C

Los Alamos Natora Lanaraier memorandum

n ~

e RAY GARDE, HSE-] Sate SEPT. 11, 1984

o 3im cox®* o $229/7-8060
Ao HSE-1-84-55- 18

sunec? A SECTION OF LINE 2 REMAINING AT SM-&22

A total of 7 feet of line 2, an 8 tnch Vitrsous Clay Pipe was lefz in
place on Sept. 8, 1984, The section of piie vae located at a depth
of 5 feet under 16 == 5 tnch conduits encased in & 3.5 ft. X 1.5

ft. concrace shield.

No contaminstion was detected inside the remaining section of pipe or

along the excavated trench line leading to or sway from the section.

The exact lccation was recorded for the as-bullt drawings.

cY: R, ROMERQ, RSE.8, MS X490
FILE, TA-50, MS-E520.
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o3 Auaros Natara Laconaiory memorandum

‘2 Ray Sarde, HSE-1, MS P229 care 28 September 1984
sow Uiz Coz, HSE-1 _"4& s sros Ao £520/7-5420 -

f
$rueon HSE-1-55~-23

suaal A SECTITN OF LINE % REMAINING AT MERCURY ROAD

A toral of 12 feet of Line 5, a ¥ inch cast {ron pipe was left (n place
on September 22, 1584.

The section of pipe was located at a depth of 5 feet under concrete
encased vater and gas liines.

No contazination was detected inside the remmining wseczion of pipe or
along the excavated trench leading toc >r away (rom the sect:ion.

The exact location was recorded for the as-built drawings.

R. Romerc, HSE-8, MS X490
File, TA-50, MS ES2C
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Las Alames NatoralLaportory memorandum

2 Ray Garde, HSE-1, MS P229 st 13 Novemoer 1984
teom  Jim Cox, HSE-1 - wan stoettitmeom  £520/7-5420
sreao  HSE-1-55-27

saact A SECTION OF LINE 2 REMAINING AT PAJARITO ROAD

A total of 4.5 feet of Line 2, a 8 inch vitreous clay pipe was left in
place on Octower 30, 1984.

The section of pipe was located at depth of 6.5 feet embedded in a
concrete thrust block (water main). No contaminaction was detected inside
the remaining section of pipe or along the excavated trench leading to or
away fram the section.

The exact location was recorded for the as-built drawings.

JC:cal

Cy: R. Romero, HSE-8, MS K490
File, TA-50, MS ES20
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Los Alames
Los Alamos Nabonat Labcratory
LOS AlIMOs New Mexco 87544

memorandum

Ray Garde, HSE-]1, MS P229 sare 19 Noverer 1984

A
Jim Cox, n.ss-x‘l-f’ e vrmruimna ES20/7-5420
HSE- 1-55-32

CONTAMINATED SOIL LEFT AT EXCAVATION OF MH-WM=~6 NOVEMBER 2, 1984

Contamiration up to 25 nCi/¢g was initially detected (n =he jsa:i.
SUITOUNCING and DRlow MH—M=§, The manncle ardd approximateiy 20m° of

301l were removed to approximately 19 f[eet Deicw grade, 7 feet bDeiow the
bottan surtace of Mi=viM=6.

Up te 1.8 nCi/g alpha activity remains in the soil. Richard Raners,
HSE-8 participated in the ALARA decision. S ’7- T8 LA ~Aurn it
Vhes

Nl
Attach: Plan View: Excavation of Mi=wM-6 £

Cy: R. Romero, HSE-8, MS K490
File, TA-50, MS ES20

30IL SAMPLES WERE COLLECTED ON THE
g%?TS%E-AND THE SIDES OF THE PIT WALLS,
DEPTH OF BOTTOM SURFACE WAS t19'-6"
AFTER REMOVAL OF OLD ACID MANHOLE WM-6
e 0 ES WERE COLLECTED NOV. 2, 1884

fvags

JC:cal f" /-—’ o n—/’w'o—d r.j._/_j

POSITION |+ S.E. WALL m‘l 123 —
POSITION 2: S.W WALL {4 2064
N POSITION 3: EXACT BOTTOM 717218’ 73 —
POSITION 41 EXACT BOTTOM I7/Z-18" 313 22
PASITION 9 EXACT BOTTOM I9-1/2' 2919 s

LINE 46 o
(REMOVED! ¢

w € POSITION 6' EXACT BOTTOM 19-1/2' . 345 —
POSITION 7 EXACT BOTTOM R/2-18' 3832

POSITION 8 EXACT, BOTTOMI7:/2-18' 1729 —

POSITION 9 » NORTH WaLL 14° 158 —

S POSITIONIO: WEST WALL 4’ _— -

e

/
v
v
f

ig

LINE 48 —=d L
(REMOVED) | 18'.0" f
L ' TA-%50
Y SOiL LA
/
v

;
i
l
|

A&%

PLAN VIEW

SCALE  1"=10°- Q"




S 20A .
:
r-e-gczn 2L SAMPLES VERE COLLECTED ON THE BoT7oM.

(S

vai 8°-87 AFTER REL.VAL GF THE OLD ACID MANWOLL
“gieil. AND 3Q°-0" OJF LINE 90-A. SAMPLES WERE
_e=TED JANUARY B8, 1983 chru JANUARY 11, 19835.

20

178 AJprrCS
Laooratory d
g memorandum
s A0 e
. valertine s 28 January 198%

ALt “\f:, Protection GrowP Leader
ml:_g; HSE"Af was srO0-teLtomona  £520/7-5420
Jwm ‘
ust-3-553 e
CONTN wTBATED SOILE AND CONCRETE LEFT OF THE SXCAVATION OF MH-TIS-i12 AT

TINE 9uA. NORK PACKAGE 1.5, TA-3S

- the caroval of 'm1-TSL-12 and Line 90A up to 50 me/hr beta~gaTa

i eteccec aiong tne tace of tnhe concrete foundatisn of TSL-T.
was < on sttempLs on the concrete was minumal due to the rougn

nat
2':?’.‘::“‘ e locse contaminacion vas removed.,  MH~TSL-12 and Line 3GA
‘;‘-\q ‘-_s feet east ot TSL-7 at a deptn of 5-9 feet were removed.

o3 sO1L [ENALNLIG wn tne trencn ranged from 300 pCi/qg., gross

14 -
Concamind east wmil to~o? nC1/G Gross beca next to TSL-7.

»ece On the

conzinued excavation Next to ISL-7 was f{elt wouid endanger the 1nteqgrity
of e buiicding.

Ricnard Ramero. HSE-8 participated in the ALARA decision.

3C:zal
atescn: Plan view west elev: Excavation of TSL-12 and Line 90A

.S, U8 B4

~ e
r..e, TA-S0. ™S ES20

[A2]

51088 OF THE PIT WALLS. DEPTH OF BOTTOM SURFACE

Accivity

pli/g
ya! (=24
PaSITIUN 1@ EXACT BOTTOM 8'-8" 1876 ——
Pa$ITION 2: EAST WAll 6'=6" 98 ——
POSITION 3: WEST WALl 6'=6" 465 ——
POSITION &: EXACT 30TTOM §'-5" 202 ———
CITION  5: WEST WALL 6'-6" 86) ———
TION 6: KAST WALL §'=6" 2027 ————
PUSITION T: EXACT BOTTUM 8 -2" 1189 ———
PMTITION 8: EAST WALL 6'=6" 817 ——
PCSITION 9: WEST WALL 6'=6" 7143 ——
POSITION 10: EZXACT 80TTOM 8'-Q" 1967 ———
POSITION 11: WEST WALL 6'-6" 3659 bt
POSITION 12: EAST WALL 6'-8" “98 -
PCSITION 13: EXACT 30TTOM 8'-0" 1869 -
POSITION l4: EAST WALL - 6'-6" 187 ————
POSITION 13: WEST wALL 6'-8" 031 -

PLAN VIEW

SCALE {"=i0'-0"




1 HeMmr Recs~GCamna

(0 ~ (0 Mehie Reca~-GCamnr

20 - 50 Mrme Acta~GCamnra
SO0 Mr/mr Beta~Camma TSL 7

e« ALL DIRECT READINGS TAKEN UN WEST
STEM WALL (TSL-7) WITH A STANDARD
PORTABLY INSTRUMENT AND G.M. DETECTOR,
OPEN SHIELD.

|
L——

y (FOUNDATION WALL;

“C.!1.-CUT & PLUGGED

[ [-20-50
hr/he

~10-2Q Mr /hr
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LOs Alamos Nathonat Laborat

L3 Amas Natona Lanorato memorandum

Allen Valentine

Rachation Protection Group Leader oarg 12 Pebruary 1985

oo Jim Cox, HSE-) . vas 0708 @ (O ES20/7-5420
LI HSE-1-55-7
tumact A SECTION OF LINE 114 REMAINING AT TSL-27
A total of 168 feet of Line 114, a 3 inch SS Pipe were surveyed, geaiez,
and left in place on January 24, 1985,
Line 114 was {nstalled {n 1961 to carry contaminated waste from TSL-27 ==
TSi-41. The line was maver used for contmminated waste.
Starting at TSL~4l, 17 feet of Line 114 were removed. to a point where 1t
7an under a concrete incased 13.2KV power lines. The remainder of e
line lays under various utility lines ard the TLS-27 parking loc. t was
decided by HSE-] and ENG-1 to leave tnis section in place.
No contamination was detected i{n the pips or excavated trencn.
Richard Ramero, HSE-8 and C. Hohner, ENG-1 Participated 1n tnis ALARA
decision.
oCicl
Cy: Pr=NEmeeer= BBt rsuiitits
D. Hohner, ENG-1, M5 M713
File (IA-50, MS ES20)
”} A /S\I RN R
LSS AIETC
Los Alamos Natior.. DOt d
LoS Alamos New - 0 8754 memoran um
3 Allen Valentine parg 12 Pebruary 1983
Radiation Protecticn Qroup leader
mow  Jim Cox, HSE-IC% wan stoorusmons  £520/7-5420
[y HSE-1-55-8
Suact A SECTION OF LINE 68 REMAINING AT TSL-29

A total of 126 feet of Line 68, a 3} inch &5 pipe wers surveyed, sealie:

and left i{n place on January 24, 1985.

In 1961 Line 68 was installed to carry contaminated waste from TSL-29 2
TSl=4l. The line was never used for contamnated wvaste and was lacer

ated into the buildings sewer systam. Starting at TSL-41 approx.
28 fest of Line €8 was rwmoved. No contamunation was detected in the

pips or excavatsd trench.

Richard Romero, HSE-8 and D. Hohmner, ENG~] plnicipn.-d in the ALARA

decision,
JCic)

CY: SeuleneeeeniifiBuwiii.lilld
C. Sohner, ENG-1, MS M713
.» (TA~50, MS ES20)

A-15




L0s AMOs Nationa Laboratory

memorandum

Los AMOs. New Mexico 87545
o Allen Valentine, Radiation Protection % February 26, 1985
Group Lesder
tsow  Jim Cox, HSE~1..l s SToeTugeeoms  £S520,/7~-5420
1ol HSE-1-S5-i4
Al CONTAMINATED SOIL LEFT AT EXCAVATION OF TSL-~10, WORX PACXAGE II.5, TA-35

::]'x.-xo. four concrete liquid waste ccllection tarxs and approximately 340
m” of 5011 were removed to 18-20 ‘{o_e‘bbtlou grace.

Up to 356 pCl/g gross Beta (SR-90/Y-90) activity remains in the soil at
whis depth. The atwa was back filled to grade.

Richard Rorero, Jay Wenzel, HSE-8, and D. Hohner, ENG-~1, participated in
the ALARA decision.

JC:sb
At tachments
Xc: R. Romero, HSE-8, MS X490

C. Hohner, DNG~1, M5 M7]3
F.le, TA-50, MS ES20

a ///4///////
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Los diamas National aoorgtors memorandum

‘o Allen M, Valentine, Racdiation Protecticn are  March 4,198S
Group Leader
0w Jim Cox, HSE~]l Technical Superv'.scfv' wan groe v emomt £520/7-5420

s HSE~1-3C~-}7-85
Somact SETTION CF LINT 71 REMAINING SOUTH

A
OF BUILZING TSL-27

Approximately 150 feet of line 71, a 4 inch black steel pipe were
surveved anc left in place on February 25, 1995,

The sectiorn 2f Dipe was located at a depth of approximately 10 feet
under the Dirt-Berm for sudscation TSL-53.

No contamination was detected 1n the plpe Or excavated trencn.
Richar? Romero, HSE-9, D. Hohner, BiG~1, partic:igated i1n the ALARA
decision.

SCiov

Atzacn: Crawing w.P. I17.5

X¢: R. Roxwro, HSE-8, MS K490

S. Hohner, ENG-], Ms M713
File (TA-50, s ES20)

7, 7 — 7,
//// TEETT
"~ oy

=T
(BRI

i

&

Dirt-8erm for Substation

¥ 4 rsiesay

P i NTITE

A\
N

i
NSNS
:i .

§
ke

:

0/
7

DI
S Ny

N
\\ ®
o P “’i\‘
N
=
SN \
(L]
[ 4

% ;
sin /2 A
- 7 ig%t,- -
7, ‘,é,,,,/ ‘
Z | [ o

o :L’ f_:\\
-] s‘n-%z

[ KT O A [ I

-l i § 1




r N
Les Llzos
LCE =270

Los Alamos Nahonal Ladorator
LoS AIIMOS vew Mevico 3754

memorandum

L TN

oty

Allen M, valentine, Radiation Protectisn oese
Sroup Leader
Jum Cox, HSE-! Technical Supewxsor? wan 10 Thimont  £S20/7~5420

March 6, 138%

HSE-1-37-.8-85

A SECTION OF LINE 70 REMAINING S.W. OF BUILDING TSL~29, TA-IS

A total of 35 feet of Line 70, a 4 inch SS pipe were surveyed, sealed
and lefr in place on February 23, 1985.

The first section was 18 feet long located at a deptn of 2-3 feer under
the foundatior of the Transfor—er Cil Storage Tamr., The secord secLisn
was [7 feet long, 3 feet Geep and located under two concrece encases
water mains,

NO contaminati:on was detectsd in either remainimng sectisn of sipe, or
the excavated trenches.

Aichar? Romers, HSE-8, 2. Honner, ENG~1, particizated in the ALARA
decis.iorn.

JC:ov

Avtach: Drawing wW.P. II.S

Xc: R. Romero. HSE~8, MS X490
C. Honmer, ENG-1l, MS§ W13
File (TA-S0, MS ESZZ.
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L8 Aot atonar L orgiory memorandum

‘o Allen ®. Valentine, Radiation Protection sere  mMarch 19, 1985
Sroup Leader
racw Jim Cox. Technical Sup-rvuoqv‘ wea trosrurmome  ES20/7-5420
s-wen  HSE-i=JC-24
vaazs A SECTION OF LINE 49 LEFT IN PLACE AT TA-15

LINE 49 266/

REMOVED 500
LENGTH OF CAST IRON & PLASTIC PIPE UNKNOWN

TA
50

I

Approximately 2,100 feet of Line 49 a camoination of ) inch cast iron
and plastic pipe were left in piace on marcn 1S, 1588,

The pipe 13 located at a depth of & to 30 feet under a dirt dewm,
gunited with concrete, ASpRAlt roacways, 8108 waiks, NUMLC1IOoUS eXISting
wlilizles, storm drains, and transportadbles.

Due to construction projects. Line 49 was relocated several times and
the Orisinal Cast i1ron pipe was replaced witnh Dlastic pipe. NO
contanination was detected i1nside the plastic pipe, or excavated
trenchs. Cortamination insioe the CASTt 1rsn plpe ranged fror ! %0 5
mrohr gross beta (SR-90/Y90), anc was detected at the mechanical jolnts.
Swipes .feacinGs At these points were negative.

Ricrar? Romero, HSE-~8, and D. Honner ©NG~], parzicipated in the ALARA
decision.

iz

Attach: Orawing Line 49

%¢: R. Rawero, HSE-8, MS k4390

O. Hohrer, ENG=1, “S M71]
Fiie [TA-50, MS ES20)

oW L -9 03/12/85

o} 2
VALYE Removed c)eanout Rasoved cleamout & Ammoved cleanout Removed 130’
0z e i:f','i?'é‘,?,. h—b of 1 plastic =6 of C.1.P.~6" b or CLp. of 3 CIP.
) Vo120 ~5'-6' daep
-~6' deep pipe 6'-12' deep deep boptiniiie
. . Readings:
Readings: Readings: Readings: Readings:
rect - 8KG. Direct - 8KG. Birect < 3 or/hr Blrect - 8KG. Direct Sar/nr
Sotl €28 pli/g Satl <25 pCi/g Gaskets oniy Soil <25 pCi/g at TSL-10
Swipe - 8KG. Swipe - 8KG. Soil <25 pCl/g Swipe - 8KG. | ar/he at
Swipe - 2X 8KG, TSL-114
: Setl - <25
pCi/y
Swipa - B8XG.
CHAIN
LiNK
FENCE
R ' 1.0, 7.8 Instrusent feadings:
I::‘l’:; :X;?n:: ‘l:-; or/hr deee DTrect - Seta-Gomma Ludlum 14C open shield ot

Satl - < 25 pCi/q
Swipe - 8XG.

G11bert Montoys HSE-1
Richard Romero HSE-8

tube (a1} closed shield readings 8KG.)
A1l micro-R readings 8KG.
A1) PAC-7 alpha readings BKG.
So11 . HSE-8, Ludlum madel 2200, Ludlum 44-1
Swipe: Decon,Proportiona’, MAC PC-44S
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Los Aiamos National Laporatory
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memorandum

1° w80,

R 1

Allen M, Valentine, Radiation Protection oart  March 20, 1985
Group Leacer ~ 4
Jim Cox, Technical Supervisor.(_ uan sr00vtiamions  £S20/7-542Q
J/
HSE-1-JC-21

A SETTION OF LINE 2 REMAINING AT PAJARITO ROAD

A total of 40 feer of Line 2, an 8 inch vitreous clay pipe was lef% 1n
place on March 11, 1985. The section of pipe 1s located under Pajar:to
Road at the intersection cf Mercury Road. The sect:on 1s 5 feet deeD
1ncased 1n concrete, along with various existirng utilities.

NO alpha or beta-garma contamination was detected inside the remaining

secz:zr of Pipe or along the excavated trench line ieading to or away
fram the sec:ion.

The exact location was recordec for the as-bullt drawings.

JC:iov

Xo: R, Romero, HSE-8, MS X490
C. Hohmer, ENG-i, MS MT13
File (TA-50, MS ES2C)
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Los Alamas NavoralLaooratory memorandum

o Allen M. Valentine, Radiation Proteczion sare APril 10, 1989
Group Lader
e Jim Cox, Technical Supervuorjb wax prosrumone  E520/7~5420

truso. HSE-1-JC-26

suencr  SECTIONS OF LINES 90, 91 AND 92 REMAINING AT TA-35

Approximately 120 feet of Line 90, 71 feet of Line 91 and 73 feet cf
Line 92 were left in place March 28, 198S.

The pipes are located at depth ranging from 8 to 20 feet under the
electrical supply lines between Buiiding TSL-7 and Building TSL-2, see
Atzacrment (1]. Removal of Lines 90, 91, and 92 would require the re-
location of electrical services, and the widening of the areva between
TSL-7 and the elevated roadway, to allow the use of pOwer equipment.

Contamination levels detected inside the pipes were 3 mr/hr in Line 90,
20 me/hr 1n Line 91 and 25 mr/hr 1n Line 92, gross bDeta (SR=30/Y90).

Richard Romero, HSE-8 and D. Hohner, ENG~1, participated in the ALARA
decision.

attacrment (1) lLocation Electrical Services at TSL-7.
{2) Drawing of Lines 90, 91 and 92.

JC:bv

Atcach:-a/s

Xc: R. Romero, ASE-8, MS K490 w/atta

D. Hohner, ENG-1, MS M71] w/atta
File (TA-50, MS E520) w/atta

Control Canduite Cwerhead . Taoesad

- tr = \ , (T>L-3)
1 % wWISEIO R ALR
v ) FIan oy
1 -LS Sy \ A
riLTER BOS > . : T\ ~apdaccrr
(T3e-7) > L w 248 2420
R P T
] Ao /a
hi KNG PANIL
ALL.CONDUITS SNALL BE STZLL 7O IryE AIX »Lr&R Al =7 EMERL. TR
B omd S Cmrr: TNEY AZL ACPANGED FOR A w.
STRAIENT Y TO INE 4DAAEINT (A8, BLDO® & UNCT Ul
PUPALLLL TO TNE A FHTER BLDS JMALL . /O

TNHAF FOIINT ALl CONDUITS .rm44 as r/act
LACELPT THE L~BYU" CONVOUWIS, TNE ITRAIGNr &

OF CONDUINS TN BE LOCATED MIA“ SJLo0m8 Ol'
TWE ROAD § /YD CONDWIT OF TS &Y SNALL 44
WITNINY S°0° OF INE CUTSIaL OF TWE AIN FUYER
BOG, WALL. “CONVDUITS INALL CONrveerl ro
LXISTING STUBS AV ADJACENT LAD. BLDG 18

NONY ON. /. .
7 TV mean ///"rzu 12
YO 2

L] ‘

4

CONTRDL CONDUIrS =Nl BRI 7 — - o
LONTROL CIRZNTSD DIBLOWMUELTED oy oawear ot / 14
BOTH WMDY, LOMONIT LEPY 1Ny PR Y4 0 QZCG JCALL: I 400"

prr(]) : LocaTion Elec. Services ~o. 8B4 = 2 Py

A-21



A-22

i iap s R Attt = s -,

rdlipn s W -



Los Alamos Natora Lacoratory memorandum

s Allen M. Valentine, Radiation Protection wr April 17, 1985
Group Leader
mom  Jim Cox, Decontamination Technical” ,f wia prosrutemos  £520/7-5420
Supervisor [
sreso  HSE-1-JC-2) ‘

swenc  CONTAMINATID SCIL LEFT AT EXCAVATION OF LINES 90, 90B, 91 AWD 92

Lines 90, 308, 51 and 92 and approximately 230 m’

of 501l were removed to
17 to 20 feet bDelow grade.

Up to 1100 pCi/Q groms beta (SR-90/Y90) activitly remains in the soil, (see
atzacirent), The area was bacx filled to grade.

Richard Romero, HSE-8, and D. Hohner, ENG~1, participatec :- the ALARA

decision.

JCibv
Attacrement: I (1)
Xz: R. Romero, HSE-8, MS X490

. Homnher, ENG-1, ™S M1
File (TA-50, ms ES20;

ATIN  NT: |
- POSITION 1: SOUTH WaLL 15 -4 Ve,
! POSITION 2: BOTTOM 200 -0 ey 7
sL-7 POSITION 3: NORTH WALL 15'-Q" %50 -
POSITION &: SOUTH WALL 17°-0" 1100 -
POSITION S: BOTTOM 18 -¢" 357 -
POSLTION 6: NORTH WALL 17-0" 650  —
POSITION 7: BOTTOM 1-0¢ 1 TR
¢+ 5 {8 LINES 90, 908, 91, 92  (TA-)S)

A TOTAL OF FIFTY-FOUR SOIL SAMPLES WERE

w COLLECTED FROM TH1S AREA MARCH 18. 1983

THROUGH APRIL 5, 1985. OF THESE FIFTY-

FOUR SAMPLES, EICHT SAMPLING POSITIONS

REMAINED ABOVE [.W.L. ESTABLISHED soOlL

S N CONCENTRATION GUIDELINES. (SUBSURFACE
>1.5m =79 pCi/y).

MICHEST A& ACTIVITY DETECTEID WAS 124)
p Ci/g AT MOTTOM OF TRENCH, POSITION
MUMBER FIVE. NO ©C ACTIVITY DETECTED
E A ACTIVITY WAS QUANTITATIVELY AND
QUALITATIVELY AMALYZED AS 90 Sr - 90 Y
3Y NSE-8 CQIEMISTRY LABORATORY.

3 CONTAMINATION LEFT VAS BASED UPON ALARA
DECISION AGREED UPON BY JIM COX (NSE-1)
RICHARD ROMERQ (MSE~8) AND DARRELL HOHNER

~
68°'-0"
»

1 2 (ENG-1)
» WOTE: POSITION MO, 5 WAS DECONED TO
-~ 337 pCl/g
9-0" 1
LINE %0 ” 5.8,

LINg 908 )" s.s.
Line 91 3 8.8,
LIiNE 92 2 ».8.

CILBERT MONTUYA (NSE-1)
LIQUARD ROMERQ (HSE-8)

A-23




Los Alamos Natora Laooraior memorandum

UL ¥l

Allen M. Valentine, Radiation Protection v APril 25, 1985
Qroup leader A

Jim Cox, Decontamination Technicall @ was 1100 T acng  £920/7-5420
Superviscr /

HSE-1-JC-34

SECTIONS OF LINES 34, 36, AND 38 REMAINING AT TA-48

Approxunately 100 feet of Line 14, 330 feet of Line 36 and SO feet of Line
38 remain inside the security fence at TA~48. The pipes run under site
rosd ways, guard station, side walk and existing utilities.

during January-February 1984, several lines outside the TA-48 fenced area
were removed. This included sect:ions of Lines 34 and 38. Up to 1000
dpm/50am® alpha activity was detected inside Line 14, no detectable
activity in Line 36. Line 38 lies entirely tnside the closed area and was
not analyzed. Due to the location of the pipes and low levels of contami~
nation Mr. James Sat:iznn, INC-DD requested that we NOt remove the pipe
within the fenced area. The location of the Lines were recorded for the
as-oullt cdrawings. Ray Garde, HSE-7 participated in the discussion with
Mr, Sattizan,

JC:ibv
Atzach: Orawing
Xc: R. Romers, HSE-8, MS K490 w/atta

D. Honner, ENG-1, MS M713 w/atza
File (TA-50, MS ES20)

S 7o

F T

b 5. 3
[LL]
I 314
£a1108
180100

1999 '
_

Security
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L35 Aarmos Naronal Laboratoy memorandum

= Allen M. Valentine, Radiation Protection oare May 10, 1985
Group Leacer
reme  Jum Cox, Decontamination Section um{f.\ trosruemmom  £520/7-5420

brwsoy HEE-1-3C-41]

saser CONTAMINATES SCIL LEFT AT EXCAVATION OF LIME 9

Line 9 (West Section) and approxiumately 4 m’ cof sail were removed to 19-20

feet below grade.
218

Up te 452 pCi/g | Pu) activity remains in the soil {see attachment), The

area was bacxfilled to grade.

Richar? Raomero, HSE-8 and D. Hohner, ENG-1 participated in the ALARA
decis.on.

JC:ov
Atzachrent: ass
Xc: R. Romers, HSE-8, S X490

. Hohrer, ENG-1, MS M71)]
File {TA~50, MS ES20)

sM-29

WING 5

P

Line ¢ removed

80"
|
|

— S e c— — — e — M~
.._.____.__._.___.1—.-_._ 1126 )
Line 9 removed SH=724 removed

Line 9 6" vCP

DEP™M

POSITION 1: 19'-6"

A TOTAL OF TWENTY-THREE SOIL SAMPLES VERE COLLECTED FOR THE PERIOD 4/26/8% iy $/07/8S.

OF THESE, ONE SOIL SAMPLE REMAINED ABOVE [ .W.L. ESTABLISHED GUIDELINES (SUBSURFACE
£ 75 pCi/g). INITIAL ACTIVITY UAS FOUND TO SE 491 pCi/g @< Pu~2)8. THIS POSITION
WAS DECONED TO 452 pCi/g AND LEFT DUE TO THE DEPTN OF THE TRENCH (19°'-6") AMD

TIF. MATURE OF THE SUBSTRATE (SOLID TUFF).

AICHARD ROMERO  MSE-8
GILBERT MONTOYA MNSE-1
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memorandum

‘o Allen M, Valentine, Radiation Protect:ion cart June 10, 198%

Group Leader

Section Leader
srwson  HSE-1-JC-51

sweecr  SECTIONS OF LINE 17 AND 17C REMAINING AT SM~29

reom  Jim JOX, DeCONTtAMINALION q:ern:xor\gk’/ vau stoeTuaswome  E520/7-5420

Approxiumately 12 feet of Line 17 and 35 feet of line 17C were left in place

on June 3, 1985,

The two sections of pipe are located at a depth of 21 feet under the new
industrial wvaste line, sensor caples, storm drains and a concrese
incasement. (See Attacrment 1 and 2). -Up to 32,000 dom/100 an‘ alpna
activity and 5 mr/hr beta~garma activity were detected lnside Line 17. Un—
able to survey Line 17C, but assume activity is more or less the same as
line 17. No contamination above 25 oCi/Q was detected 1n the excavated

trench.

Richard Romero, HSE-8 and D, Hohner, ENG~1, participted 1n the ALARA deci-

sion.

JC:v

Attach: a’s

Xc: R. Romero, HSE-8, MS K490

C. Honner, ENG~1, MS M713
File ¢IA~50, MS ES20)
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® |y yds. of concrete vee poured at both ends

in order to sesi the pipe.

NORTH

ELEVATION

NTS

4" ver (17-0)
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ATTACHMENT

TA-) SM-29
WING 9 -

S S S S L L L L L LSS ////7,

e T YCP (17-C)
15’ remsuins

-

1y yds. concrete

”véu 270"
1 Line i7. 12'0"
! rematning
JR— |
- . - . v
o N ~ j'ﬂ ,‘ Z.
- P “
Line |7 removed . [ \h:.’ow 4 Line |7 removed
Storm Drain OMP < . \AH 4 L S New Actd Line
S Gl e

Sensor Cablee

e Encased Concrete

Sofl samples on cthe Zast and West stdes of where pipe remaine

are e 25 pCL/R. _.nterior of 6" VCP is reading approximately

12,000 dn/lom’.‘nz. Alphs activity and Sal/hr Reca and Carena

activicy. Cilbert Montova MHSF-|
Rtchard Romero HSE-8

PLAN vViETw
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Los Alamas Natona! Laooratcs memorandum

s Allen Valentine, Radiation Protection arg July 22, 1985
Group Leader
e Jum COx, 2econtamination wera:mns‘ was sroe v gomome  £S520/7-5420

Section Leader
wuson  HSE-]-JC~62

weaer  CONTAMINATED SCIL LEFT AT EXCAVATION OF LINE 17

N
Line 17 and approximately 18 m” of soil were ramoved tz 19-20 feet delow
grace. Up to 399 pCi/g Deta activity remains 1n the $Cll (see attachments!.
Both areas were Dack filled to grade.

Richard Romerc, HSE-8 and Darrell Hohner, ENG~l, participated in ALARA
decision.

JC:ov
Attach: a/s
Xc: R. Rowero, HMSE-8, MS K430

D. Honner, ENG=1, MS M713
File (TA-50, MS ES20)

M-29
WING 9

ylod /_//////J//_///L]/

LINE 17 (6" VCP RMOVED)

a 2
w € : .
3 3
—7
E)
S s =s(D=—== .'
[ o]
10°-0"
SOtL SAMPLE WAS COLLEICTED O
I j WEDNESDAY, JUNE 19, 1985,
PLAR VviCERW civie
T ———————— v
s Bocuy S oxacuy
§0.68 ———

POSITION 1: EXACT DOTTON 19'-6°

CILBERT MOWTYOYA HSZ-Y
RICRARD ROMERO HSEZ-8
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GILBERT MONTOYA HSE -|
| RICHARD ROMERO HSE-8

H. o
sSM-29
WING 7
://////j// ///////J,
']
N LINE 17 (6" VCP REMOVED)
e
o
W E b
o s
©
S Exs==()Rz==== -
~— N L
10°0" J
t 1
SOIL SBAMPLE WAS COLLECTED
ON JULY 10, 1988.
PLAN VIEW
N.T.S.
8scizg _sotsg
399 ————

POSITION I: EXACT BOTTOM (9'0"
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s oo memorandum

' Allen valentine, Racdiation Protection san Jyly 23, 198%
Qroup Leacer
™  Jum Cox, Decontamination (perations, was ST AL emomt £S5 20,/7=5420

Sect:ion lLeader
B pgE-j-30-64

waxct  SECTICN OF LINE 170 REMAINING AT SM=29

Approximately 14 feet of Line 17D were left in place on July 10, 1985.

The section of pipe was located at a depth of approximately 2C feet under
a reraining wal. and the flow of the wWing 7 generator Ioxr (see
attachment). Unable to survey Line 17D, but assung activity 1s more or
less the same as Line 17. Up to 32,000 dpv/100 an” alpha activity and S
mr/hr Deta~gamma activity were detected inside Line 17.

Richar? Ramers, HSE~8 and Darrell Honmner, ENG-1 partic:ipated in 2he ALARA
decision,

JC:ac
Atta. a/s
Xc: R, Romerc, ASE-8, M5 K490

C. Honner, ENG-1, M5 ¥7.1)
File (TA-50), MS ES20

| RICHA!

®

SM-29
WING 7
N N N UL N 0. N N . O . . .

A}

SENERATOR ROOM

FLOOR DRAM TO
BE PLUGGED — @

LINE 17-0 64" C.1. 14’
R_E,TAINI‘NG nu.\ N~

LEFT INPLACE
a

LINE 17 6° VCP
REMOVED Lowir7 .

5-/7{ - 4 ~OF SO

PARTIAL PLAN VIEW.
NT.S. .

CILBERT MONTOYA HSE-I

‘OMERO HSE-8

Hca No
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Losilamos
Los Ao NaboNy Laporatory

Ao AT ey memorandum

1 Allen Valentine, Radiat:ion Protection ,
Group Leader wmre  Septamber 12, 1985

e Jun COx, Decontaminacion q:aerm.u:r-\.;TL s srosrmimomn £520/7-5420
Section lLeader

oy HSE=1=JC-72

waxcr  ACIZ 'ASTE LINT MUMBER ? AND MANHOLES, 708, 719, 722 AND 725
“EFT IN PLACE AT TA-) -

Appreximately 1,040 feet of Line 7 and 4 manholes were left in place on
Septemoer 3, i385, see Aztacryent l.

Line 7 is an B inch vitreous clay pipe located at a depth of approximately
18-2) feer. 1% lies under and parallel to water anc sanitary sewar mains,
natura. jas, steam and condensate lines. several electrical service
SONML:TS. EPrink.er Aystam and StOrm drailns. Numerous other utilities
1NCiucing the new industrial Waste Line cross over Line 7.

Manholes 708, 719, 722 and 725 are concrete structures, approximately
5.5 x 5.5 x .5-20 feet deep. Mannoles 708, 19 and 725 are parzially
filled with concrete, see Attaciment 2, To remove ne 7 axt the 4
manncles would reqguife extensive excavation, the re=routing Or removal of
the adove utilizies, and conSiderable street Cepalr.

It :s felt trat ohe present Oudget 1S not adequate for an cperation of wnis
magnitude,

We were unable to survey Line 7 and the tottans of <he menholes. ut
usan.-x; nc‘xvu/‘u moTe or .ess whe same as the connecting Lines 9 and
T.oUp ts 4 ox 10T 2ams100 emt ulpm activity and S mr/hr beta gamma were
detected insice ines 9 anc 17

Richar? Romero, HSE-8, and Darrell Hohner, ENG-1, participated in the ALARA
decision,

Attachment: a/s

JCiov

Xc: R. Remero, HSE-8, MS K490
D. Honrer, ING-1, MS M7.3]

J. Eloer, MSE~-l. MS P229
TA=50 File, M5 ES20

w.Pp, I1.6, TA-]
ATTACNMENT [
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ATTAT ey v o

MANHOLE (8
East of SM~410
' x 3’ dumeter entry
5'6 x 5'6™ x 17" deep, inside diameter
SI® to concrete
No stancding water

Sirect readings at opening Dy PAC-7 and MSS1050 Model Three were NDA (no
Jetectanie activity)

Swipe taken ~ ] from bocton exhibited NDA

“Note: Junction tox on north side of manncle with -+ 3° conduit running in
A0 easterly difection

13 Sealed
MANHOLE 719

Ar N.E, cormer of TA-] SM=-29 OR

3' x }' d:ameter entry

$'6" x 5’6" x 23’ deep, 1nside dismecer

16'11° to top of concrete
136" to top of starding water

1’8" of warer, water removed Iy HSE-?
Direct readirgs at opening Dy PAC~7 and HSS1050 Model Three were NDA
Swipe taken along walls ~10° down exnidited NDA Hzo sample, negative

Lid Sealed

MANHOLE 722
cast sice of TA-J, SM=29 CMR
1" x 3 diameter entry
56" x 5'6" x 20' deep inside diamecer
No concrete
No standing wacer
Direct readings at opening, by PAC~7 and HSS1050 Model Three were NOA
Swipes taken along walls ~ 10' down exhibited NDA

{1d Sealed

MANHOLE 725
Ar S.E. corner of TA-3, 529 OR
3" x 3 diameter entry
$'6" x 5°6" x 16' deep, inside dianeter
7' o top of concrete
1' of standing water (water removed by HSE-7)
6' to tap.of standing water
Direct resdings by PAC-7 and HSS1050 Model Three were NDA
No swipe taken
Hza samle ¢ ragative
uad Sealed
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Lo3 ALIMOS Natonas L anorator

e A ntorat s e memorandum
 All Vi i
en L::;::mt. Radiation Protection sars  November 25, 198%

e Jum Cox, Decontamination raty d " -
Section Leader e ONS K wae srorurmony  £520/7-~5420

vow  Giloert M. Montoye, HSE-1 #M pscn  HSE=L=G#-79

saucr LINE 167: CONCRETE ANCHORS LEFT IN PLACE ON SCUTH SIDE OF LOS ALAMOS -

Five concrete anchors (average size 2° x 3' x §°') werw used to secure
TWL 167, & 1° cast iron pipe. at the south wall of Los Alemos Canyon. Por
oXact locations refer to Engineering Orawing NO. C4394) sneec 32.

The sections of pipe left encased (n each of the concrete anchors were
sproximately 1° long., The sections warw decontaminaced, the ends were
sealed with concrete and the anchors were backfilled to upgrade one foot
above the pipe openirgs.

During the removal of Line 167, s0il samples were collected betwesn the
anchors, all soil samples were pelow estapiished WL Quide lines (< 23
pC1/q). Dmubedded alpha activity inside the pipe was < 400 DPM/100 am®,
Beta-gamma activity were at bacxground leveis. Richard Romero, HSE-8 and
Carrell Hohner, ENG~1, participated in the ALARA decision.

e H-

Att: Drawing

X¢: R, Romero, ASE-8, MS K490
D. Hohner, ENG-1. S 713

J. Elder, HSE~l, WS P229
TA~50 Flle

Concrece an

size pipe lef:
@ 27 x2" x5y approx. 1 feer
Ve @ 2'x2 " xS4%" approx. ) [ret
K
. @ @ 222" xSh" appraK. o feer
7 U~
e -~
— "-DEPm o] ® . .
ACID LUJE 2 x2'x6 acprox. 24y Ject
JHICH Was
REMOVED
“~acio LE ®

No. 167
(REMOVED) €

PROFILE- SOUTH uaLL
LOS ALAMOS CAlYON
L.1.5.

Gild

7. Montaya

ert
MSE-
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z:m:mm:z‘z;& memorandum

‘e Allen Valentine, Radiaticn Protaczion »r Tecemder 17, 1985
Group leager
~= Jun Cox, Decontamination Opemnm;)r e SOt i £520,7-7800
Section Leader

~ G1lvert Yortoys, HSE-1. 84 tomon  HSE-1-M-81
mam SECTIONS CF LINE 8 AND 9 AND MANHOLE 723 LEPT IN PLACE AT SM-29

Approxizately 890 feet of Line 8, 390 feez of Line 9 and Marhole 723 were
lert 0 place in December 1985 - See atzacrment.

Lines 8 and 9 are six-inch vitrifled clay pipes located at a degth of
approzimately 19-20 feet. The acld lined e under water lines, sanitary
sewers, stom drains, electrical aervices, senacr lines and a tranaformer
sup-station. Line 9 alag lies under a lawn, trees and lawn aprinkler
aystem, Due to the above 7ac%ors, it waa felt that removal of the sectians
of pipe and mmnnole at the Iiow was not cast effective.

JM:8d

Artacheent a/s

Distribuzian: R. Romero, HSE-8 MS KLQ0
2. Hohner, ING-,, MS ¥717
J. EEder, H3E-i, S P22g

Xe: TA-SQ P>
Mle

—— e dros ot

selecs ¢z [ine I
remcvea ! /1‘
4

3f Line 8 anmg 397°-0" of Line 9 -
il remain ir place due o numersus utilicies '
r388ing Bach lines.

]

vanhole J1) will also remain Lln place.

The ends of the pilpe were sealed with ccncrece
ang manholes were sealed with silicone and cack
-eized.

lafer £z Mema dSE-1-4C-72, Sewtemeer 11, 1985 7

isrcerning MH-T19, MH-T22, arma Line 7. L
A
L/ ;s AULAIPLEXER
Y
.l
a ‘]
4

N \I
N
~

\\’

N
Seoaasd N

N 3 “
r,_f_*._iz.@ » = "—ﬂ-::“"‘\—*

7 3 1214 &
4 } = 117_1
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ATTACHMENT 2

REFERENCE DRAWING LIST
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ATTACHMENT 2
REFERENCE DRAWING LIST

Los Alamos Drawing ENG-C-43943

Title: Subproject B - Removal of Existing Lines

Sheet

No. Site Subtitle

1A TA-50 TA-5Q, I 50.2, Line 54

2 TA-50 I50.4 67

3 TA-50 I 50.3 55

4 TA-SQ I50. 49

S TA-50 TA-50, Survey Sheet

cA Omitted

5B TA-35 TA-35, Ten Site

o) ¥ N TA-35, I 35.4, Line 93

7 35.5 94

3 35.6 95

9 35.7 97

10 35.8 98

11 35.9 99

12 TA-35, Structure TSL-22 Sludge Tank
13 v TSL-36

14 TA-35 TSL-36 Section
15 Paj. Rd. TA-Q, Pajarito Lines 24, 26, 27
16 A 26

17 26

18 27

19 27

20 24

21 v 24

22 Paj. Rd. 24
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ATTACHMENT 2 (Continued)

—
3reet

NO. Site Subtitle
PE—

23 TA-48/55 TA-48, Lines 41, 39, 35, 32, 37, ULR-149
2u TA-48, Line 41

z5 39

25 35

27 32

23 TA-48/55 37, ULR-149

29 Cmitted

30 Town Townsite Plot Plan

31 Town Townsite Line 167, ULR-33 Plan

2 Town 167, ULR-33 Elevation
33 Town JLR-36, -63, -bl4, Road Crossings
34 SM-700 SM-700, ULR-33

35 A ~ Site Plan

26 Line 1, SM-703

37 Line 23

38 Line 1

39 Line 23

40 Lines 1 and 23

41 (Building Details)

42 (Building Details)

43 v Sm-738 Tank

Ly SM-700 Topographics

45 Sigma Removal of Line 18 and MH 709

u6 Omitted

u7 Omitted

L8 Paj. Rd. TA-0 Pajarito Line 31

49 Paj. Rd Lines 31, 33, 34, 40
50 Paj. Rd Lines 24, 25, 31
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ATTACHMENT 2 (Continued)

Sheet

No. Site Subtitle

31 Ti-30 TA-50 Line 45 ]
52 Cmitted

3 Paj. Rd. TA-59 Line 28

S4 TA-U48/55 TA-48 Line 31, 33, 34, 40

c5 Sizma Sigma Lines 18, 19, 194, 20, 21, 22

e A Line 18

57 Line 19

s8 Line 19A

=9 Line 20

60 Line 21

61 v Line 22

62 Sigma Sigma Line 18 Profile

22 ? Lines 19, 19A Profils

64 v Line 20 Profile

65 Sigma Line 22 Profile

8o TA-3 TA-3 Lines 12, 13, 14 Parcel I

57 Lines 12, 15, 24, 25, and 1

53 T Line 2

59 v Line 2 Parcel III

72 TA-3 Lines 2, 5, 6, and 3

71 TA-48/55 TA-55 Line 43

72 TA-50 TA-50 Lines 42, 45, 45A, 44, and 46

73 TA-S0 Lines 44, 46, 47, 48, 48A

74 TA=3 TA-3 CMR Lines 7, 8, 9, 9A, 9B, 10, 114, 17,

174, 17B

75-88 TA-3 SM-29

S-1 TA-50 As-left Scoil Concentrations of Radiocactivity
S=2 TA-35 As-left Soil Concentrations of Radiocactivity
S-3 Paj. Rd. TA-O, Pajarito, Soils, Lines 24 and 27
S=4 Paj. Rd. TA-Q0, Pajarito, Soils, Lines 24 and 26
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ATTACHMENT 2 (Continued)

Sheet

No. Site Subtitle

S-5 Paj. Rd. TA-0, Pajaritc, Soils, Lines 24 and 27
S=6 SM-700 TA-3 Soil Concentration

S-7 SM-700 Soils, Lines 1 and 23

S-3 TA=3 Soils

S-9 TA-3 Soils

S=10 Sigma Soils Removal of Line 18 and MH-709
S-11 Paj. Rd. TA-59 Radiological Soils Test Results
S-12 TA-48 TA-48 Plot Plan Seoils

S-13 Sigma Sigma Line 18 Radiological Soils

S-14 TA-3 Radiological Soils Test Results
S=15 Tk

S-16

S=17 l’

S-18 Sigma. TA-3 Radiological Scils Test Results, Line 22
S-19 Paj. Rd. Pajarito, Soils, Lines 24, 26, 31

S-=20 Paj. Rd. Pajarito, Soils, Lines 24, 26, 31

S=21 Paj. Rd. Pajarito Lines 24, 31, 32, 33, 34
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