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RADIOACTIVE LIQUID WASTE LINES 
REMOVAL PROJECT AT 

LOS ALAMOS (1981-1986) 

by 

J. C. Elde~, E. J. Cox, D. P. Hohne~, and A. M. Valentine 

ABSTRACT 

':'his ~epo~t desc~ibes the abandoned liquid waste lines 
removal ope~ations conducted at Los Alamos in the pe~iod 
1981-1986. Pa~ticular 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 basis of ALARA decisions. Contaminated 
items were left when interfe~ing 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
3 

the p~oject was $4.2 million. Approxi­
mately 5800 m of contaminated waste was placed in the 
Solid Waste Management Site at TA-54 Mea G. '!he pro­
ject accomplished the -removal of approximately 34,500 ft 
( 6 • 5 miles) of abandoned waste lines unde~ carefully 
controlled conditions. 

Procedures fo~ excavation, waste disposal, pe~sonnel 
protect+on, and radiation monito~ing e described. 
Ehvi~onmental mon1 to~ing cri te~ia and -£rrethods fo~ 
determining acceptable levels of contamination 1n soils 
and on surfaces are discussed. 

I. INTRODUCTION 
A. Purpose of the Project 

Over the 4 3 years of national defense activities at Los Alazoos, 

sane 39,000 ft ( 7.4 miles) of underground contaminated liquid 

waste line and associated structures and equipnent i terns were 

installed, used, and subsequently re100ved or abandoned when their 

useful purpose had ended. '!hese items had been abandoned unde~ 

generally controlled conditions ; however, much of the liquid 

waste line was outside of fenced or secured technical areas 

(TAs). In a few instances, short lengths of contaminated lines 
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had been left under- Los Alamos townsite str-eet crossings at the 

end of an inital phase of decontamination and decommissioning (D 

& D) at TA-l in 1965-1967 (Ahlquist 1977). The relatively 

unr-estricted access (by excavation) to these lines made their­
reooval an important consideration in D:partment of Ener-gy ( COE) 

remedial action activities. Further benefit could be gained by 

removal of lines and str-uctur-es within Laboratory technical areas 

by making more space available for beneficial uses. 

7he prtmar-y routes of these lines connected the Labor-atory areas 

at ~A-1, ~A-3, TA-35, ~A-43, and TA-48 to the liquid waste treat­

~ent 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 COE and Los Alamos National Laborator-y detennined 

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 occur in the cour-se of nor-mal Labor-atory constr-uction and 

maintenance raise the risk of accidental intrusion into contam­

inated waste lines. It was decided to initiate a coordinated 

program in which a tralned team of D & D wor-kers would remove the 

lines from the areas most likely to receive futur-e development. 

Of particular impor-tance was the reiOOval of all lines from the 

Los Alamos townsite. A project plan was prepar-ed by the Labora­

tory and approved by OOE (Garde 1981). The sponsor-ing OOE agency 

was the Office of Militar-y Application (Weapons Resear-ch, Devel­

opment, and Testing). The total cost of the project, the total 
volume of waste resulting fr-om oper-ations, 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 wor-k done in 

1981 (Phase I) and in 1984-86 (Phase II). A special project at 

the Diamond~est Jemez inter-section (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 1n gr-eater detail in Appe~dix A. 

-t 
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Table I 

SUMMARY OF LIQUID WASTE LINES 1ID10VAL PROJECT 

fuase I Phase II Total -
Total Cost ($M) 0.96 3.04 4.23 
:'otal Waste Volume (m3) 2400 3400 5800 

Hanpower- Utilized (man-months) 

Zia Company 40 320 360 
Laboratory 29 240 269 

Funding was provided from a larger line item construction project 

entitled "Radioactive Liquid Waste Collection System Improve­

r:tents". :'his 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 ltnea. Moat locations are 

served by gravity drain to TA-5G •. At a few locations, existing 

linea were utilized in the new system. A more complete descrip­

tion of the new liquid waste collection system has been published 

(Fmelity 1984). 

The line removal D & D pr-oject was conducted in a manner- that 

emphasized wor-ker- safety, maintained good public relations, and 

minimized a.dvei"Se effects on the environment and on Laboratory 

oper-ations. Residual radioactive mater-ial was r-educed to as low 

as reasonably achievable (ALARA) levels and excavated areas were 

backfilled, contoured, and r-evegetated or- resurfaced. 

The D & D crews consisted typically of 6-8 laborer-a, an equipnent 

oper-ator, a truck driver-, and a foreman. A1J many as three crews 

were in the field at one time. 

B. Histor-y of the Radioact1 ve Liquid Waste (RI.W) System 

A simplified map bf the Loa Alamos area (Figure 1) shows the 

major branches of the abandoned liquid waste system. Research 

3 
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and developnent oper-ations at L:>s Alamos have gener-ated radio­

actively contaminated liquid industrial wastes since 1943. :he 
untreated wastes from TA-l were initially discharged into PueQlo 

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 L:>s 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 fran TA-3 and TA-48 flowed fi:rst 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 

inver-ted siphon (depressed sewer) across L:>s Alamos Canyon to the 

intersection of D:iamond Drive and Canyon Road, then east along 

Canyon Road to TA-45. Near the Trinity Drive and Diamond Dr1:;e 

intersection, a branch line serving TA-43 entered the system. 
The first waste::; fran TA-3 wer .... discharged in June 1953 and from 

TA-43 in September 1953. TA-3 waste was very dilute in 1953 and 

a practice wa. a.dopted of monitoring the waste stored at TA-3-

700. If the radioactivity would cause the 2-week effluent aver­

age at TA-45 to exceed the maximum permissible concentration for 

the release of gross-alpha activity to the environment, the waste 

was routed through a diver-sion 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, 701. 

of the waste was being diver-ted. '!his waste was a composite of 

discharges from TA-l, TA-3, and TA-43. 

r 
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The TA-3, TA-43, and TA-48 connections to TA-45 remained in 

service until mid~l963. 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 building to the 

sanitary system. 

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

5 
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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 ope~ation to ~edi~ect the wastes to the new treat­

ment plant at TA-50. TA-45 continued to treat waste f~am ~A-1 

until ~AY 26, 1964, afte~ which it was decommissioned, along with 

much of the liquid waste system in the townsite, during the 

pe~iod 1965-1967. 

Abandoned waste line ~emoval activity in the pe~iod 1967-1976 was 

limited to construction locations such as TA-55 ~he~e abandoned 

waste lines were removed as part of site preparation. lh 1977 

removal of waste lines was coordinated with a planned 1mp~ovement 

of the Trinity Drive-uiamond Drive intersection by the County of 

Los Alamos (Gunderson 1979) . Waste line ~emoval wo~k was not 

sta~ted again until 1981 when the activities described in this 

repo~t were initiated. Removal of the remaining sections of the 

system in the townsite and in technical areas south of Los Alamos 

Canyon is the topic of this ~epa~. 

II. OPERATIONAL HEI'HODS 

A. ?Adiological Survey Metr.ods 

1. Soil Cleanup Guidelines. Guidelines for ~esidual radioacti­

vity concentrations in soil afte~ removal of waste lines and 

structures we~e baaed on the general principle of as low as 

~easonably achievable (AI.ARA). Unde~ this p~inciple, the 

p~imary guidance was to keep any future exposure of the 

general public to remaining radioactivity 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. Ce minimus levels are those below which no envi­

~onmental or physical effect is expected. These levels were 

~ecaxmended by the Laboratory' a Environmental Surveillance 

Group (HSE-8). Establishing de rn1n1mus levels addressed the 

use of unreasonably long sample counting times in quest of 

continually lower detection lirndts. The upper limit concen-



t~ation guides, also ~ecommended by HSE-8, we~e selected to 

ensu~e conformance to the secondary ~equi~ement that no 

membe~ of the public receive a dose, as a ~esult of exposu~e 

to ~esidual contamination, exceeding 500 mrem/y~ to any o~gan 

of the body. These latte~ 11m1ts were de~ived by calcula­

tions of potential dose equivalents associated with impo~tant 

radionuclides transpo~ted by various possible pathways. 

Appendix B desc~ibes the de~ivation of these limits. 

The initial step in the application of these guidelines was 

excavation of soil in the t~enches until no above-background 

~eadings were obtained using phoswich and beta-gamma survey 

mete~s and alpha survey meters o~ until it was impractical to 

p~oceed fu~ther (i.e., depth greate~ than backhoe ~each o~ 

1nte~fe~ence f~om obstacles). 

Soil samples we~e obtained at appropriate intervals from 

rep~esentative locations alons the bottom and walls of the 
t~ench or from the location whe~e the excavated soil •,o~as 

placed. :he number of soil sampling locations was dependent 

on ~elative radionuclide levels. 

Soil samples we~e analyzed fo~ various constituents such as 

gross alpha, gross beta, t~itium, o~ gamma spectrum, depend­

ing upon laboratory ~ecoros of what radionuclides were dis­

charged into a particular line. Previous sample results were 

also observed. Sample analysis results were compared to the 

de minimus guidelines shown in Table II. 

If the soil sample ~esults 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 ~equested and the monitoring and sampling 

procedures were repeated until the guidelines were met or 1 t 

was determined that further cleanup to the guides was 

impractical due to safety, economics, o~ other reasons. 

7 
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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 a Subsurface Soil0 

Gross Alpha Nondetectablec 75 pCi/g 

Gross Eeta 25 pCi/g 75 pCi/g 
External Gamna d 5 ~R/h 20 ~R/h 

Tritium 100 pCi/ml 250 pCi/ml 

aSurface soil is defined as soil located within 5 ft (1.5 m) 
from the surface. 

bSubsurface soil is located at any depth greater tl:'.an 5 ft 
(1.5 m). 

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

dif 137cs is present. 

If the de minimus guidelines could not be reasonably met, the 

measured levels were compared to those in Table EI, which 
gives the upper limit concentration guidelines 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 scenarios might be very different from the 

field situation encountered. T.hus, flexibility was used in 

applying the guidelines and consideration was g1 ven 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 

r 



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 L.lJUT 

Radionucl1de Surface So 11 a Subsur~ace Soi1a 
241Am 50 600 
241Pub 1 670 20 400 
239-240Pu 200 l 900 
238Pu 350 3 200 
238u 80 960 
235u 80 960 
234u 80 960 
137c5 80 960 
90sr 100 l 200 
3rf 8 870 120 000 

a See definition in notes a and b, Table Il. 

b241Pu limit derived from the 241Am concentration. 

c In pCi/ml of soil moisture. 

In all cases, the residual radioactivity levels were recorded 

1n the HSE-8 project log book and on soil drawings ( ENG-c-

439433 series) provided as pernJal'lent record of the project. 

2. Surveying lllring Operations. A trained Radiation Pro tee tion 

Group (HSE-1) health protection technician provided continu­

ous surveillance of excavation, waste re!OOval, and back­

filling work. For detection of radioactivity 1n soil, the 

technician was equipped with a portable phoswich detector, 

9 
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Harshaw Model 301. Operating instructions for the phoswich 

we~e p~ovided in HSE-1 D & D Section Inst~ctions I-3, I-3A, 

and I-3B (Cox 1981). The phoswich detecto~, shown in opera­

tion in Figure 2, provided relatively high sensitivity in a 

r''Jgged package f'o~ C: _:ecting low-energy gamna or x-ray 

photons (0mba~ge~ 1978). Because alpha particle measurement 
-

directly from soil is d!fficult in the field, the low-energy 

photons emitted from alpha emitte~s such as 238Pu, 239Pu, and 
241 Am were used to provide a ~ugh indication of the quantity 

of these radionuclides present in the soils. '!he phoswich 

detector was chosen to provide greate~ sensitivity for 

photons while also reducing detector response to high-energy 

photons contributed by natu~al back-g~und. Background 

reduction was accomplished by anti-coincidence gatir~ of 

pulses produced in the two phosphor crystals and by pulse 

shaping. :he level of detectability above natural background 

by the phoswich in field search mode was app~oximately 100 

pCi/g of soil. Soil 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 

detecto~ was perfonned daily using a 241.~ sou~ce. The check 

req ui~ed that a 50-s count fall within the 95% cant !dence 

inte~al of a standardized count. 

Monitoring of equipnent surfaces and personnel was accom­

plished by thin-window Geiger-Mueller (GM) detecto~s fo~ 

beta/gamma ~adiation and ai~ p~po~1onal counte~s for alpha 

~adiation. ~ese instruments received nonnal se~icing and 

calibration checks th~ugh the HSE-1 inst~ntation section. 

3. Sampling fo~ Record Purposes. HSE-8 obtained soil samples at 

inte~als selected to p~ovide ~epresentative samples f~am the 

bottom and walls of the trench o~ frcm excavated soil. Soil 

samples we~e more numerous in locations where radionuclide 

activity had been found or was expected. 

f 



Soil samples were analyzed for various constituents such as 

gross -alpha, gross beta, tritium, or gar.rna. spectrtiin. ~e 

analysis rrethod could be tailored somewhat, based on what 

rad1onucl1des were known to have been discharged to the line 

or on what rad1onucl1des had been seen 1n earlier samples. 

Quality control procedures for soH sampling included the 

following: 

o radiochemical analysis of selected soil samples, 

Fig. 2. A monitoring operation 
using a phosw1ch detector. 

11 
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o duplicate and split samples consisting of approximately 

10% of the total number of samples, and 

o daily calibration checks of gross alpha and gross beta 

counting instruments with soil samples spiked with 239Pu 

and 9°sr-9°y, respectively. 

The primary laboratory alpha and beta/gamma counting instru­

ments were 10-cm diameter ZnS 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-rnm dia­

meter x 13-rnm deep plastic petri dishes. ~e samples were 

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

minutes. 'Ihis 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 Sisna area while exca­

vating Line 18 near manhole ~-710 at 10-ft depth in 1984. 

None of these samples exceeded the 250 pCi/ml of soil guide­

line for subsurface sc.1.l; 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 approx1ma.tely 30 hr operating time at 400 

sc.f'm/hr. Background activity level for this analysis was 1-5 

• l . 



fCi/m3 for beta activity. None of these weekly samp:es 

exceeded occupational exposure limits in COE Order 5480.1A 

Chapter 11. 

8. · Removal Methods 

1. Excavation. A drawing search and walkthrough by all 1nvolved 

parties preceded excavation. ~e construction engineer pre­

pared a work order which described the scope of work, :oca­

tion, cost estimate, manpower and equipment needed, and 

special safety requirements of the job. Personnel safety 

requirements are discussed 1n Section II.C. ~e work order 

r-eceived approval from representatives of the Laboratory, 

OOE, and the Z ia Canpany • 

A policy was followed that the subject pipe and known under­

ground utility lines near the pipe be exposed by r~d diggir~ 

before machine excavation started. Despite this, a few uti:­

i ty lines were cut during rerrioval opera.tions. Consequences 

of these accidental cuts were not r-eportable occurrences 

under DOE guidelines. 

Excavation was typically perfonned by one of t·..ro hydrauli­

cally opera. ted excavators: 

o 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 u.sually left in place. 

As a trench was being dug, soil samples were field checked by 

phosw1ch detectors down to a level approximately 3 ft above 

the pipe. Fran this level down to and including locations 

beneath each pipe joint and break point, soil samples were 

taken and checked in the labor-atory for contamination in 

addition to field checks. 'Ihe pipe was approached gradually 

to minimize mixing contaminated soil with uncontaminated 

soil. 

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 ir.to 

appropriate storage containers for transporting to the ~A-54 

Solid Waste Management Site. 

The trench was backfilled with its 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. (.Jnder paved 

areas, the top 3 ft of backfill was selected material such as 

tuff, base course, or good soil. 

Pipe removal procedures were dictated sanewhat 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 accanpl1shed 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 ('IRU) limit was transported to TA-54 1n plastic­

lined, tarpaulin-covered dump trucks. Contaminated materials 



above- the 100 nCi/g limit (r-etr-ievable 'IRU waste) wer-e not 

found in the waste line pr-oject. 

Manholes wer-e usually r-emoved as they wer-e encounter-ed and 

lifted as a single piece onto a lowboy tr-ailer for transport 

to '!'A -54 (see Figure 4) • Many manholes wer-e found filled 

with concr-ete frcm earlier- decoomissioning operations. All 

manholes wer-e inspected for r-adioactive liquids or sludge, 

which was removed before the manhole was removed. Wall pene­

trations wer-e sealed with grout, surfaces wer-e sealed with 

asphalt as needed to achieve contamination control during 

r-emoval and disposal. '!he manhole was freed on at least 

:hree sides down to the bottom of the manhole. Each mannole 

was lifted from the excavation, wr-apped in plastic, and 

loaded onto a plastic-lined truck bed and wr-apped, as needed, 

for- transpor-ting to TA-54. The bottom of the excavation was 

checked for- contamination and unacceptable radioactive con­

taminated soil was removed prior- to backfilling. 

2. Contamination Control. Occasions w1 th highest potential for 

spread of contamination occurred when pipes wer-e cut, when 

pipes and soil were lifted from the trench, or when soil and 

other mater-ial was transported by truck. Contarn1r~tion con­

trol during waste line r-emoval operations involved wrapping 

and sealing contaminated materials, controlling airborne con­

tamination by water spr-ay, 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 1n the desired location. Plastic bags 

and trays were used to contain any liquid fr-om a pipe as it 

was being cut. Eoth ends of cut sections of pipe were bagged 

and taped before transport. 'Ih1s was not the case w1 th VCP, 

which was broken by the backhoe and removed with the soil and 

base course under- 1 t . 

15 
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Fig. 3. Pipe cutting opera­
tion (plastic pipe 
and portable cir­
cular saw). 

Fig. 4. Typical manhole 
removal operation. 

f 



Water spray was used to suppress dust generation duri~g exca­

vation, depending on soil conditions and the level of contam­

ination. Pixing of loose contamination to surfaces by appli­

cation of asphaltic material was useful on several occasions 

(Nelson 1980; P4rper 1981). Although high alpha count rates 

were routinely found inside waste pipes, very little activity 

was spread either to air or soil during breaking or cuttir~ 

operations. ':herefore, the use of coating materials was 

seldom necessary. 

Cecontamination of equipnent such as the backhoes or dur.:p 

trucks was rarely necessary. Backhoes were monitored before 

moving away from the work site to avoid tracking or spread­

ing. I:'urnp trucks were monitored before departir.g ·-::A-54, 

Waste Disposal. ':he contaminated material removed by the 

waste line project was transported to the TA-54 Solid Waste 

~~ement Site by dump trucks with plastic-lined and covered 

beds • ':he loads were routinely 5 m3 volume. A Sl...llmia.!'J a:' 

total load volumes is included in Appendix A. 'Ir.ese data 

were summarized from Radioactive Solid Waste Dispo~~l records 

( RSWD load tickets) which accompanied every load 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

finned 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 diameter of the pipe. The 

method assumed uniform deposition along the length of the 

pipe. 

'nle 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 1n the Waste Management 

17 
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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 fpr a 

variety of reasons, such as overlying 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-G-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 item. The few exceptions are described 

in Section III. Left items were generally left in a location 

not likely to be disturbed or in a condition not likely to 

cause a detectable hazard if disturbed. 

Each section of left line was sealed at both ends with a plug 

of special concrete (Tigercrete). Tigercrete is 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, if it were acces­

sible. Longer lengths which could not be decontaminated were 

sealed as described above. 

C. Personnel Safety 

1. Health Physics ftbnitoring. Group HSE-1 provided continuous 

surveillance of excavating and waste removal operations by a 

r 



trained health protection technician. Special requirements 

for radiation protection of workers were specified under the 

Laboratory practice of issuing Special Work Permit for Radia­

tion Work (see RWP, Health and Safety Manual, Administrative 

Requirements 1-3 and 3-1). The RWP was initiated by the pro­

~ect technical manager and completed by HSE-1 personnel, once 

expected conditions had been reviewed. Anti-contamination 

clothing, respiratory protection, and air sampling were ~ro­

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 

contamiration would be encountered without early detection by 

field instrumentation. In no instance was activity over­

looked by field sampling and later detected i~ samples sent 

for laboratory analysis. 

Personnel monitoring included the nonnal monthly radiation 

badge dosimetry plus bioassay analysis of urine specimens on 

an annual basis. Air sampling in the work area was conducted 

daily to establish an experience record. After nonnal activ­

ity 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 Physics Analysis Lab 

(HSE-1) for analysis of gross alpha and gross beta/gamna. 

activity. Respiratory protection was required (full-face 

respirators) whenever high soil activity was encountered. 

Respirators were f1 tted 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 daily basis following dusty 

operations and checked for alpha and beta/gamna. activity. 

None of the smears approached the action levels of 500 dpn 

alpha or 5000 dpn beta/gamna. at which an occurrence rep:>r"t is 

required. 

19 
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2. Safety r-ethods . Lost time accidents were very low in the 

project. One serious 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 previously excavated soil with indetenninate 

.;rades of backfill and compaction. The possibility of 

cave-in in some of the deeper trenches required issue of 

special work pennits and the following safety practices 

to allow personnel entry: 

o shoring rules were followed in accordance with OSHA 

regulations (OSHA 1979); 

o approved shoring or trench wall sloping methods were 

applied whenever personnel access to trenches deeper 

than 5 ft 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 typical operation in which the backhoe 

lifts plastic pipe out of the trench for cutting. 

Several canyon-side locations were steep enough to 

require safety harness and lines on workers. Workers and 

line tenders werE" trained in the use of this equipnent 

and performed the work in a safe manner. Figure 5 shows 

typical canyon-side operations. 

b. Industrial Hygiene. A few occasions required personnel 

entry into manhole structures or other confined spaces. 

HSE-5 or the Zia Safety Office provided moni taring for 



• 

Fig. 5. Removal operations an 
a steep canyon-side. 

- - ·~ 

, -
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safely breathable aamosphere. Safety lines were utilized 

where appropriate. 

Hazardous chemicals were not encountered in any of the 

removal operations nor were decontaminating agents used 
which presented a toxic hazard to workers. :he solvents 

used in decontaminating work were common cammercJal pro­

ducts. 

c. Traffic Control and PUblic Access. '!he project involved 

many road crossings, same of which were in the townsite. 

Excavations across parking lots and sidewalks were also 

quite carm:>n. 'lliese oper-ations required planning and 

prior contact with Los Alamos County officials, respon­

sible Los Alamos National Laboratory groups, and other 

interested parties. Traffic control plans were imple­

mented, complete with barricades, signs, and flagmen to 

control vehicle and pedestrian traffic. Off-hour control 

1n 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 commuter traffic. No incidents 

involving traffic or other accidents involving the public 

were reported. 

3. Administrative Procedures. Prior to excavation and removal 

of waste lines or structures as part of the project, a series 

of steps was followed to insure that all involved parties had 

provided needed input. 'llle following administrative proce­

dures were set up: 

o prepare a project plan and obtain concurrence within the 

DOE -Laboratory - Z1a organizations; 

o obtain, autt1orization from OOE through the Albuquerque 

Operations Office and the Los Alamos Area Office to 

remove the lines and structures included in the project; 
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o initiate work orders as needed to inform and obtain 

approvals from operating groups affected by the project 

and coordinate efforts of the participatir~ groups 

(HSE-1, P'..SE-7, HSE-8, ENG-1, and the Zia Ccmpany); 

o schedule personnel and equipnent to allow one or r.:ore 

locations to be in progress; 

o provide preliminary surveys and research to avoid inter­

ference with existing utilities or operations to the 

greatest extent possible; 

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 adm.1nistrati ve procedural 1 terns 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 physics monitorir~, 

industrial safety, and environmental monitoring matters. 

o Authorization to perfonn the line removal operations was 

obtained in advance through COE, Laboratory, and Zia 

Company channels. 

23 



o The ~emoval ope~ations we~e conducted 1n a manne~ co~~is­

tent with the ALARA p~inciple viewed from the aspe~t of 

the worker and also the envi~onment (left items o~ soil 

contaminat:lon). 

o P~elirninary wo~k was expended to avoid disruption of nor­

mal Laborato~y ope~ations o~ possible hazard to -wo~kers 

(example: drawing searches to locate line crossings and 

hand digging to verify them). 

III. RESULTS OF OPERATIONS 

24 

A. ~A -50 Lines ( Wo~k Package I. 1 and Part of II. 3) 

1. Description of Wo~k. Four contaminated waste lines approach­

ing TA-50 from the east we~e ~emoved during the pe~iod July, 

1981, to August, l981, to enable the ~A-50 upgrading project 

to begin. Five othe~ lines we~e removed in 1984 from the 

area between the Pecos Road crossing and TA-50. :he TA-50 

lines and their major features are sunmarized in Table IV. 

Original routings of these lines are shown in simplified fonn 

in Figure 6 and on drawing ENG-G-43943, sheets lA, 2, 3, u, 
5, 51, 72, and 73. Soil sampling locations and as-left con­

dition of soil in the TA-50 lines work are shown in drawing 

ENG-G-43943, sheet S-1. 

An outfall area east of ~A-50 received waste from Lines 55 

and 67 and is discussed in 3. below. The contaminants 

encounte~ed in this work package were p~tmarily 239Pu, 10~, 
l37cs, 89sr, 9°sr, and 90y. Maximum alpha activity level was 

16,000 dpn/50 cm2 measured inside pipe from Line 67. Maxirrrum 
beta/ gamna dose rate. encountered at the pipe surface were 

less than 0.5 mR/h. 

2. As-Left Conditions. Lines 44, 45, 45A, 47, 48, 48A, 54, 55, 

and 67 were c~t:xnpletely removed. A 6-ft section of Line 46 

was left in place west of Building WM-1 because of a storm 

drain above the line (see dr-awing ENG-G-43943, Sheet 72). A 

, 
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55 

67 

:...:..-:e :':-:m :...:.::e 45 to 
:...:r.e -.;6 at ~~M-6. 

~::= : :''X: ~.:-.e --3 3.:: ?eccs --· :o :_:.::e ~~ -- :'A-50. 

:..:..-:e =-~xx new "!H~'M-73 to 
. ....::-:~"M-56 v:a ~~"M-55 

:..:.::e :~!"'~ ~~'M-6 to Bldg 
·~'M-L 

=-:::e fret:~ ~-wM-6 to Bldg 
·,;M-1 CSoL:.s ::.ao l . 

:...:..-:e from :a:..lc \oi'M-3 to ;'!H-
·~M-6 via "!H...WP!-7 

:...:..-:e !'~ ~...:,'M-6 to !'!H-
... 1~-78. 

~~!!SU:'e l!.::e ~:-em ~A-35 
::; :'ar..o< ~'M-3 

=~~cr. =etwee~ ~:~e 49 and 
3l..:;; r~M-2. 

:..: .. ::e f:-om Bldg w'M-1 
~cain!..~ ...,all ';.) Bldg 
·~'M-2. :':-:rn ·~~'M-2 ::o "!H-
· .. 'M-2, and f:-::m 'NP!-8 to 
.-:eaciWall east of TA-50 
!'":nee. 

Overflow c:!'"air. line f:::'OIII 
31.:;; 'liM-2 :o headWall east 
:Jf ':A-50 fence. 

(~t) (~n) (f':) 

28 6 5-7 

588 5 5-7 

67 5 7 

'" 6 :2-16 .. , 

:4 4 ll 

95 6 5-9 

44 3 9 

305 3 

65 3 

300 6 

280 6 

'~E' 

?Vt: 

F''IC 

c:P 

CIP 

C:::P 

ss 

CIP 

CIP 

c 

d 

AS-LEFT CONDI:::~ 

Completely recDved ~n ~ ;84. 
MH....;;M-6 al.so rernovea. 

Completely recDved ::: ~:cu. 
~-wM-6 also removed; 
contam!.natec so!.!. :.ef': ·:see 
Special Tbpicsl. 

Completely removed ::: :?~4. 
MH-wM-55 ana MH~'M-56 ...,e~e 
al.so removed • 

?art tally :'e!OOVed i:: ~ jol:. 
A 6-!'t section left; ·,.,est: :of 
WM-1 (see As-:ef: Cvnai:i=~s 
sect1on). 

Completely removed in :984 
except for snort ~er~tn 
lncluded in new system. 

Ca!JPletely rem::lved 1r: : 7B4. 
MH....;;Jot-7 was retal.ned; ::c~es 

f'or Line 48 were cappea . 

Completely removed 1n :784. 
~....;;Jot-78 wa.s retained. 

?art1ally reooved L'1 ~ ?8: . 
Capped ~!.-:e :it ~at:e val::e o:-1 
'NM-3 tank. :-bre removea in 
:984 (see TA-35, Sect~on 
.::r:.s. l. 

8ompletely ~emoved ln ~921. 
Snd of ~ne 54 ~y-~scj :~:o 
overflow cank at w'M-2. 

Completely removed lL'1e ~d 
~-wM-8 in 1981. ~~ntaml­
~ted soil at out:fall east of 
TA-50 partially :-emoved (3ee 
Special ~picsJ. 

Completely removed in 1981. 
Contaminated soil at outfall 
east of TA-50 partially 
rem:JVed (see Special ~pics l • 

a~~ (Waste ~agementl is a more recent de.stgnation of structures at TA-50 originally designated LJ 
, :.:.:;uid ::!.;;:osal). 

:J:'.;pe syrnools: 3: olack iron, BS black steel, CIP ca.st iron, DI durtron, GS galvanized steel, ?VC 
;:-olyv:L'l.Yl cn1.oride, SS stal.nless 3teel, VCP v1tr1f1ed clay. 

'=;:44 ft ::?, 165 ft VCP. 

c26 ft of 5-1n CIP, 250 ft of 6-tn 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 environmental impact (see 

Special Topics discussion). 

3. Special Topics. 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 (70m3 total). Maximum surface 

contamination levels left at that time were l.!QO pC1/g of 

gross alpha activity and 40 pCi/g of gross beta activity. 

Temporary signs and tape indicate the contaminated area. 

A. ~:~e 46 - 6 ft left at~ 15 ft deep. 

3. Manhole WM-6 removed: contam1n~ted 
soll :eft at~ 19 ft deep. 

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

, 



Several manholes were removed from TA-50. ~-1anhole i-I'M-8 was 

removed in 1981; manhole W'M-6, in 1984. ~1anholes WM-55 and 

~M-56 were removed with Lines 45 and 45A in 1984. Contami­

nated soil up to 3800 pCi/g alpha activity was left in the 

excavation of MH-wM-6 approx:Lmtely 19 ft below grade (see 

Attachment 1, :nemo Cox to Garoe, November 19, 1984). 

3. :'A-3 5 Lines a'1d ':'anks (Work Packru!es I. 2 and II. 5) 
1 ... !:escription of Work. ':"Wenty contaminated waste lines and 

several structures were removed frcm the .. :'A-35 vicinity in 

1981 ~'1d in a 1984-85 work period. ~e lines and their ~jar 

:'eatures are suntnarized in :'able V. ':.e structure removal 

work is described under Special :'epics. Line routings and 

structure locations are shown in stmplified fo~ in Figure 7 

and on drawing ENG-G-43943, sheets 5B and 6-14. Pinal soil 

activity concentrations are shown on drawing .EN}-G-4 39JJ 3, 

sheet S-2. :he pr:Lmry contaminants found in this work pack­

age were 137cs and 9°sr-90y. 

Radioactive waste, primarily soil, pipe, and concrete chunks, 

was transported to TA-54 for disposal. 

2. As-Left Conditions. Lines 69, 72, 73-89, 90A, 908, 93, 94, 

95, 96, 97, 98, and 99 were ccmpletely 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 1n Figure 8, a 145-ft section near TA-50 and 

a 330-ft section near TA-35 were removed, along with several 

cleanouts and shor-t 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, m.merous existing utilities, uncontaminated 

storm drains, and transportable buildings. 
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.; :'~- 3S :.:J :'A-50 

~~ ~~ :'A-35-29, a 
~e~c ~1t, to :'A-35-41. 

:'A-35-31 to ~-35-41. 

:A-35-26 to :'A·35-41. 

:.!::e !':-= c:or.r.ec t1on \oft til 
:...:.r-A! 70 ~:: =an..;·on :Jut!'al.l. 

~~-:5-31 ':.:l :'A-35-~. 

"3-d9 Seventeen ~nort l!.::e~ 
oetween :'A-35-9 ana :'A-
35-l.J. 

9CA 

?08 

92 

93 

~~e r~ ~A-35-3 co TA-
35-d, a ~ pl:. 

:..!ne !'~ TA-35-7 ·r..a MH 
35-12 :.:J ~e ~0. 

::.!::e ;:>&ru~el ~o !..J.ne 90 
~~ :'A-35-7 to :'A-35-8, 
a ~ pit. 

:.:..1e ~~ ·:'A-35-7 to 
:'A-35-d, a pump pit. 

~ rram TA-35-7 to 
TA-35-8, a fliJql p1C. 

Une from TA-35-7 to 
:'A-35-9. 

:'A-35 t......"£5 St.M1ARY 

:ID10VED ?.AnlE 0? 
~ :J!AM. :£?ni 
,r:l ~i~> (rt) 

508 

,., 
ol 

26i! 

289 

50 

139 

137 

100(?) 

3-5 

2-4 

:-3 

2 

4-6 

15 

9-15 

2 9-16 

1 VII 

cr?, 
·~p 

ss 

ss 

ss 

BS 

3S 

ss 

ss 

s.s 

BS 

BS 

BS 

as 

i\ 305-t't sectton wa_, r-E!Irovea 
~o~ttn !'A-50 ;:>acKa..l!;e 1.n :;el; ,~ 

!I.Cid1ttonaJ. 508 t't \oiU :"el!l:lvec 
!n "984-~~- 2:co ~- ~~~~ 
Jf 2900-r~ ~rt~!na.l :e~:: 
.3ee As-L.ef: .:Vn:J:.::..:;r.s:. 

?ar':!a.J.ly :"'I!IIIOVed :_'l : ~d';; 
126 ft :eft (3ee As·~f: 
Cvncll t!on.s J. 

Completely r~ved tn :16~. 
:'A-35-31 and :'A-35-~: :-=ve-:: 
1n :984. 

[.eft 35 !'>; :..'l il:ace 3ee 
As-i.et't Coro1t ~or..s; . 

?vt1ally n!l!l)ved tn : ~8<;. 
~50 rt :eft !n ~:ace see 
As-Left Cond1t1onsJ. 

~lete1Y ~vea 1:: _qaij. 
:'A-35-9 removea ln :;c-. 

Completely n!I!IDVed !:: : ';~ ~. 
TA-35-10 removed l.n 3d~; 
contamlnated so C. :ef: ~~ 
Spec 1&.l. Topte:s l • 

?ar.talll I"'!!IIQVed tn :·~as 
1:20 !'t left, see A.s-~t:: 
Cond1t!on.s). :'A-35-d :-emovea 
'- 1984. 

Al50 called YY. -:aup.l.etel~ 
:-t!IIIOVed 1n ;984. ."Ji-35-U 
al:so removed. Ac~!'l!:y 

r~1n:s unde~ ~-~5-'2 
:ocac1on ( unt1: :SL-' -~ 
r-emoved). 

Al50 called XX . :::aup 1 e tel y 
remcved 1n ; 985. 

?!lrtlally reDOVed ln 198" 
( il !'t :ett l. .3o1l removai to 
20-ft deptn; some 
contam1natlon ieft (see 
A:s-left Condltlons). 

~1all,y reDOVed 1n 1985 ( .. 3 
rt ~eft) • Soil :'I!IIICIVLI. to 
20-ft deptn; some 
conCCl.nat1on left; (:see 
As-let't Cona1:1on.sl. 

Completely :"'I!IIIOVed 1n :gd~. 
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. -_ .:..-...;-: :::;::e·:::.:r. ttlt..'i. 

---~ :·:-:::- :...:::~ ~" :o 
:-.:- ~~-:.:.. :. 3:.::-3..;e c.a.:"~. 

....:..-.::: :':"'-::r.: :.~-:c:-7 :.: 
~.:.-~:-:.. ! ;::~ '::"'e!":!!n. 

------~· 

=~~...D ?.A."GE :::£' 
:ucn! ::!Jot. ::£.. "!'!! 

;s 

:~!! 
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:su 

ss 

:.s 

ss 

:.s 

~lecel; :-<DQve<J :..-: ~~a:. 
:A-35-22 :;or.~~~ 3~4~e 
':.ll'.Xl a:so :"'!I:X:r•ed s~ 
..:pecl3..!. :":):~cs .. 

~let.e.:.y :--n:ve-1 :~ ~ ~-: ... 
~ay ~ve ~n ~~~J:!~~~= ~-: 
~r :...!..-.e g-:-. -~~=::. .,as ~~·.;e-: 
:.:~ :9oL 

::anplece~:; ~ved :..-: _ ;.~ ~. 
:'.!.-35-36 ·s:.::-'l.ge :.J..--<: :i-3: 

reooved ~see jpec~a~ 7=~::3 

?a=--:!al:J =-~·Jed ~ :~d~. 
:;a ~t ~f ·.:r.cor:cam:....aced 
: :.--:es ~ef': !..."': ; ~.;iCt! 3.: 
:'A-35-27 ':a oe '.J.3el a.:s wa.sce 
water- sewer l!..ne. 

::~~ 6~. Line 68 was pa~tially removed in 1985. A total of 

:26 ~t c~ :ine 68 was sealed and left in place; a 24-ft 

section (~earest TA-35-41) was ~emoved (see memo Cox to 

~ialentine, ?ebt'"'.ra~y 12, 1985). ~Io contamination was detected 

in the pipe. 

::~e 70. Line 70 was pa~tially removed in 1985. A total of 

3 5 ft was sealed and left in place (see memo Cox to 

'lalentine, r~rch 6, 1985). An 18-ft contaminated section was 

left under the foundation of a transfo~er oil storage tank. 

A 17-ft contaminated section was left under two concrete­

encased water mains. Both ends of these sections were 

prope~ly sealed with concrete. 

:1r.e 71. Une 71 was partially ~e!OOved. in 1985. Approx­

imately 150 ft were left in place at a depth of approximately 

30 ft under the benn south of substation TSL-53 (see memo Cox 

to Valentine, r~rch 4, 1985). No contamination was detected 

in the pipe. 
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-------------- _;__/ 

·~ n ~ 

·• .• l 

__ -e ~a. ·:s ~: .e•-: .!':. J.s :: ~eotn ::::: . .,nec!ea to 
sant:.!r-y sewer"/. 

•. ·e 70, :s '• 
J .. .:: :eotn. 

__ ce 7:. ·~: 

·J. l..:r-e ~0. 11. ;z - :;ec:~cn .!~~ !': 
20-ft :eotn. 

...~ . .,e 114. '68 ,. :!': p 3-#: :e:-:~ 

lS •4Ste water sewer. 

Fig. 7. Simplified diagram of 
TA-35 lines and tanks. 

-~OTES: 

~- L1~e 49 - :!r~ ~~ 2::c-#: sec:::~ :e~: 
.. nael'" oenn, ~drK1~g :ots. •~: :.:.::.-;>. 

B. Line 49 - 145 ft "emcve<J. 

C. L 1ne 49 - JJO ft ~emovea. 

Fig. 8. Line 49 details. 
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:1nes 90, 91, and 92. Lines 90, 91, and 92 we~e ?artially 

~emoved in 1985; approximately 120 ft of Line 90, 71 ft of 

Line 91, and 73 ft of Line 92 we~e left in place because of 

1nterfe~ing utilities (see memo Cox to Valentine, April 10, 

1985) • Some contaminated soil was also left at the exca­

vations fo~ Line 90, 908, 91, and 92 (see memo Cox to 

\'alentine, January 28, 1985). Continued ~emoval of soil 

below 9-ft depth was conside~ed a th~at to the st~uctu~al 
integrity of Building ~A-35-7. 

Line 114. Line 114 was only pa~tially ~emovf:d :17-ft sec­

t ion) . A 168-ft section was left in place under 13.2 'f:-1 

power lines, various othe~ utilities, and a pa~king lot (see 

memo Cox to Valentine, February 12, 1985). No contamination 

was found in this line. 

3. Special ~opics. ~e TA-35 wo~k removed seve~al structures as 
part of the waste line project. ~ese were mostly concrete 

components ~elated to the air scrubber system removed f~om 

Building TA-35-7 in 1979-80 (see LA-9058-MS, November 1981). 
Building ~A-35-7 itself has not been removed* nor were 

related components in Building TA-35-3 removed. Removed 

structures are discussed individually below. 

'i'A-35-8, A Pump Pit. Miscellaneous piping and equipnent were 

removed in advance and hand digging around the structu~ was 
required to prepa~ it for ~moval by crane. ':his structure 

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

*A conc~te abutment at the SE comer of TA-35-7 was removed 
as part of the TA-35-22 removal operation. Also, high 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 is removed. 
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~~ • A Pioe '!'r'ench. 'Ihis structure was r-emoved by t.he 

same ~ .'ocedure used at TA-35-8, except it r-equired · ... hree 

loads of 20-, 10-, and 18-ton sections. 

~A-35-10, A Contaminated Liquid Waste Tank. 7his lar-ge 

concrete tank contained four sections and was covered by a 

sheet metal r-oof. Major excavation was r-equired to expose 

the walls to demolition by wrecking ball and L1ebherr- 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. '!his small manhole in Line 90A (also 

YY) was found fil.led with foam fran the TA-35-7 decontamin­

ation project. :he manhole was removed. Contaminated soil 

was found to 9 ft ( 2 ft into tuff') and r-emoved. 

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

and removed in one load. Contaminated soil was left at 10 ft 

deep in solid tuff in this excavation (see meroo McAtee to 

File, August 28, 1981). --

TA-35-31, A Concr-ete Holding Tank. ~is 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 in one load. 

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

contained stainless steel tanks which were removed separately 

to TA-54. The building was excavated to 13 ft and was 

completely removed. 

"lUff is rock canposed- of canpa.cted volcanic ash and dust. 



Fig. 9. Operations during the 
removal of structure 
TA-35-10, a contami­
nated liquid waste 
tank. 

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

l. Description of Work. Contaminated waste lines were re~oved 

from an area along the north side of Pajarito Road 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 interconnection with Line 31. A small building used 

to hold liquid waste (TA-59-08) was also removed. This work 

was perfonned in 1981, 1983, and 1984. A spill area origi­

nating from a break in 1974 was decontaminated again in 1984. 
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~e 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 E00~-43943, sheets S-3 through S-5 and S-19 

through S-21. 'Ihe primary contaminants found in the lines 

and the spill area were 238Pu and 239Pu. Radioactive waste, 

primarily soil and pipe, was transported to TA-54. 

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

completely removed with the Pajarito Road work. 

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

formerly TA-3-412) containing a holding tank and associated 

pumps and piping was removed w1 th 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 fran a break in Line 26. 'Ihis spill was 

discovered 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-M.S, r1arch 1977). 

Samples showing soil contarrdnation were noted during removal 

of Line 26 in 1981 (see sheet S-4 of drawing ENG-G-43943) and 

again during removal of Line 31 during Cecember 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 guidelines. The 

spill area is now considered to meet ALARA guidelines. 



?AJARITO ROAD UNES StJ'I!MARY 

REMOVED 
L.ENG'n1 8 :A "f. 
(r't) ( ~nl 

:..:.::e :'~ ::::.ee.nout (sca­
:!:::r. 7.; ~ "'~) :::::::-:-:e:- ::Jf 
=~~~~r.d-?~~a~~:~ ~~~e~­
sec:::::r: '::0 .'P.-= ... -:R-149 
::::ca!:ed ·,o~es: :::!' ':A--'8. 

~-n :~~e f~am MH-:2: across 
:iarnor:d Crive to clean­
vue (stat!:n 78 + i8). 

2-5 :....!.ne !'~ :~=a.~out (sta­
t :or. 70 • -g) at ~lE 
~o~er )1a~na-?a~a:ito 

~~tersec:!cn :o cleanout 
'3tat!on 55 • 30) ~of 
:'A-59, Cn-i. 

3475 

160 

1600 

:!ne fl:"'m c:.eanout (station 2825 
':5 ~ 30) co :-P._...r,.."'i-149 west 
;:;f 'I'A-48. 

:..J.ne from Occ. :ieal ttl Lab, 
CH-1 (':'.!t.-'59) ~o :..1ne 31. 

~'1e frQI!l :Jiar.10nd Jrive to 
~~etlan with L:ne 33 near 
TA-48 (station 31 +56). 

"-::t·pe Syr.IDOlS are de!'lned 1n Table [1/, 

3776 

3 

6 

3 

5 

RAroE OF 
:£P!.'H 
(ft) 

2-14 

ll-13 

4-5 

:o 

3-ll 

C1P 

CIP 

Vt:P 

VCP 

b 

?VC 

Completely renoved (3225 ft 
removed 1n 1981; C"er.ainee r 
:-emoved 1n 1984). :-!H _;.;u;,-: 4 9 
removed in 1981 a.s ;;art :::f 
':'.-48 wol'lc. 

Completely removed ~'1 1984. 

JUl but 7C:: ,.~ 
.I .. ..., :-emoved !..'1 

1981; remalnder r'emovec! !.:-: 
1983. 

Completely removed 1n 1981. 

Line completely l:"~ved in 
1984-85. Bldg 59-08 also 
removed. 

Ca!!pletely C"e!Xlved 1:: :983-
34. 

:J,::Orr;>o31te pipe (3-in PVC ~ed through 6-tn VC?). The r-emoved length shown 13 the 31..111 of both pipes. 

Fig. 10. Simplified diagram of 
Pajartto Road lines. 
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D. Townsite (Wo~k Package I.4) 

1. Desc~iption of Wo~k. Four road c~ssings, the siphon (~ine 

167) in Los Alamos Canyon, and one manhole were removed from 

the townsite du~ing a fou~-yea~ pe~iod from 1981-1985. :he 

lines and their major featu~es a~e s1...liml8.rized in Table VII. 

Thei~ routings and locations are shown in simplified form in 

Figu~e 11 and on dr-awing ENG-c-43943, sheets 30 thr-ough 33. 
Sho~t sections of Line 167 were left in concr-ete anchors on 

Los Alamos Canyon walls and a~e discussed in mor-e detail 

under- As-Left Conditions. 

2. As-Left Conditions. lines 172, l73A, l73B, and l73C were 

completely removed with the Townsite work. Short (3ft) 

sections of Line 167 were left in place in concrete anchors 

on the walls of Los Alamos Canyon (see mem:> Cox to Garoe, 

July 3, 1984, and memo Montoya to Valentine, November 25, 

1985) • Anchors No. 2, 3, 4, and 5 were left on the north 

side of Los Alamos Canyon and No. 1, ·2, 3, 4, and 5 on the 

south side. ':he pipe in each anchor was decontaminated to 

less than 400 dpn/100 cm2 and both .ends were sealed with 

concrete. 

Lines 170 and 171 are discussed he~e because they are the 

only sections of the abandoned waste systems known to be left 

in the townsite. ether than two short sections of waste line 

outside the fence at TA-21, these are the only known lines 

left north of Los Alamos Canyon. Their removal was not part 

of the project described in this report. As described in the 

report of an earlier p~ject (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. 

3. Special Topics. Manhole UIR-33 was removed fran the bottom 

of Los Alamos Canyon in 1981 as part of the Townsite work. 
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.: : ;::r.cn ~ ~ne ~maer :.0.! 

.!.:..3.::JJS .::.a.t'.Jcn 3r!=.ge. 

:..:..--:e :";w:r.'l ~.!..:. ::1 ?.e!!earc.~ 
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~tween ~ose and Oppen­
~e~~r 1r.te~ece1an3. 
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~ 

(!'t) 

l003 

57 

78 

a 

3 

'ICP 

VCP 

7-8 VC? 

Cccplecely ::"'3!10Ved !!.~ce;:: :·=::-
1 .:oncrete atlC!"lCf"S ~ef': :!~ ... 1:-..; 
c?8l-l98) WOrK pe~iod \See 
As-L.eft Cona1t!or.s 1. 

?or reco~ only. A 2~~-~~ 
sect!or. :Jf ...:.r:co!":':ar."'..!:".a~ ;:~;-e 

3J1C1 !"fii-:J!..R-61 lef: ea.st ~f 
:--:?.L-1, :'A-~3 ~..:..--:ce.r ;:arKL-~ ~.:.:: 

a!':e.r ~val ~pen.t: :)!'"..3 ~;: 

~977 (see ::OE/E'/-0CC·~i><,. 

?or reco~ only. A 3~S-rc 
sect1cn of ·.:.cont.ac.!:-:.a:ed ;:~;:~ 
~et"t ~er :.A.-.,c nor;;: w~:-...; -3.:.~ 

:.mde!" ;:a!"'l<!.::-..g ;.oe :l..:·~.er 

::-enoval ope~e:or.:s :,-, .1~~ 

~see CGE,':;"/-00051:•:. 
:-:H-{]""J..R-60 wa3 ~vea l:: : g7-. 

?.cad crossing :eft ~:e:­
:-~VII.l J;::>erat:or.s ::-.. :s" 
~as ccmpletely :-=:Jveo ::: 
: ?86, except: ~or .J.r, .:.c::::-::.:l..,­
~:-ated ~2-1..."1 j!,a,c .s:e~i 

Ca.51ng. 

?.cad C:"033l!'".g left .:1..:·~.,~ 

~~val ope!'"atlcr.s ~:: : ~~~ 
·•as ::aup:eceli :-emoveo ::-: 
1985. 

:1oad C!""""'-:!Sl!".g ~ef': ~"':~~ 
.-~va...:. .J~r"3.t:~=~...3 •.. ,,..'4 ..,.)..3 

cauplecely :"e~Xlvea !.:1 : '1d5. 

?Dad c:"03:s1ng left a:':e:­
real)va.l .;,per-at1ons ~" : ;64 
><a.s Ca:l;llecely ~ved 1:-: 
1985. 
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i--.. L::-:e 170- 225 ~: ::..: _::-:e .~~ __ 

• •• , .t'~ 

---.3~,\--:: 
! -

~- ~:~2 :;·- 365 .:: :-=- ---~ .-, .-:"': 
~naer ~,.;,'1C nor:n "• r1-; : ~ ·; ·;. : . .-...;:::.. 

Fig. 11. Simplified diagram of 
Townslte lines. 

E. TA-48/55 (Work Packages I.5 and II.3, and Line 34) 

1. Description of Work. Contaminated waste lines were rel'!'loved 

from the vicinity of TA-48 and TA-55 in 1981 and 1984. ~e 

lines and their major features are st.mna.rized in Table VIII. 

Line routings are shown in simplified form in Figure 12 and 

on drawing ENG-c-43943, sheets 23 through 28, 54. 

2. As-Left Conditions. Lines 32, 35, 37, 39, and 41 were com­

pletely removed with the TA-4e work in 1981. Lines 33 and 40 

were removed in 1984. 'Ihe 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. 'Ihese 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 
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:.:.::e :·:-:r.: ~...:.rr..i\-i0i6 
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:m-!QVED 
:...<::NO'l.'H ::A/1. 
(~t) 1: !...~) 

235 

2~0 

_so 

56 

"59 s 

530 >i12 

1752 

"':',.·~e s;;r.too1.3 ar-e aeflned ln Table r:.;. 

?.A.'GI:: 0? 
~ 
(!"t) 

3-7 

5 
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·.-c?, 
.::? 

::? 

::? 

ss 

·.::omplete ~1 ~=:Jvea :.:: ~ 981. 
?.emoved !":H-'.'Ul-~49 ( 3ee 
Specia.l :'::lp:c3;. 

?artia.l"y renovea :r. :sau. 
Rem&1n1:'~ ~JO !"; -..as :e!-': 
t.~~td.e tl'le sec:..r: ::; :'er:ce ac 
:'A-~8 (see A.s -U!f~ 
Gond1 t 1or.a i . 

:ompletely r~vea ·- ::ol. 

:\ 330-r-; 3ect!::n "..tas ::.::::~-:: 
:...-:s~Ce :.::e 3e-::J.!":. ":.i' :·~r:.ce -::;:;~o~ 

A.s-Lef't :Cx!.::!cr-..s ,1 • 

:.:tapletely :-ecovea ::: • ~·: _. 

A 50-f': sec~!on :...~!'': ~~ ~~3.ce 
( see A.s -i.e ft Cvr.:l: :...xlS ; . 

Completely ~e=cved ·- :984. 

?or r-ecord. only. ~le~ely 

removed .-1 t:l :'A-'5'i ~=~.:lt:-..:c­
t ion proJect: (:lee 3pec 1a.:. 
:'oplcs J. 

A 4-rt sect!on left !~ ~:ace 
soutn of ::A-S'i (see AS-i...eft 
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F i g • 1 2. S imp 1 i f i ed d i a gram 
of TA-48/55 lines. 

• 0 -.. 

at station 2 + 80 (under Pecos Road) because it passed over ~ 

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. 

3. Scecial Topics. Manhole UT.R-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; it is believed 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 ~ole SM-703 (Work Package II.2) 

1. Description of Wbrk. 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-s-1-736 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 station, and a retention tank were removed from 

the SM-700 area in 1981 and 1982. The lines and their major 

features are s1.lll1IlB.rized in Table IX. Their routings are 

shown incidentally in Section III.H (Figure 15) and _on 

drawing &~G-G-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-Left Condi­

tions). Information on manholes and structures removed by 

this work is discussed in Special Topics. 

2. 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 remain under West Jemez Road at the 

intersection of Jerez Road and Diamond Drive. 'Ihese lines 

were filled w1 th asphalt emulsion and capped in 1982. Brass 

mom.ment plates which mark each end of these two lines have 

subsequently been covered by landscaping (see EN:i-G-43943, 

Sheet 35). The portions of Lines 1 and 23 south of West 

Jemez Road are discussed in the TA-3 section. 

3. Special Topics. Manholes s-1-701 and SM-703 were removed in 

1982. Contaminated soil under s-t-703 was re!OOved to a maxi­

mum concentration of 255 pCi/g alpha and 24 pCi/g beta/gamma 

activity (see memo Harper to File, September 1, 1982). Part 

of manhole s-t-702 remains under the Diamond-Jemez intersec­

tion. 

The s-t-700 structure consisted of a 16 ft x 22 ft x 11 ft 

concrete block pump house above ground arxi two 14 ft x 22 ft 

x 14 rt concrete tanks underground (see Figure 13). The 

structure was broken into manageable pieces by wrecking ball 

aiXi transported to TA-54. s-t-738 was an 11-ft diameter, 44-

ft 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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.~v • 

23 

:.!::e :':"'~ SM-7 00 co inOnu­
~nt 3 (US ft south of 
~-SM-703 :Jcat~on). 

:.!r.e !':-ern .SM-7 CO to oor.u­
~nt ~ear ~-SM-703 : .. oca-
:!.vn. 

:'ABLE :::X 

RD!OVED RAOOE OF 
:...::NGTH : :.~'1 . JE?!'H 
(ft) (!'t) 

250 3 

215 6 

.:...s-~ ::NJr::::~-! 

A 150-f: 3ectior. :.::~: :.==~ 
the inte~sect~on of ~~~r.= 
and 'flest .Jer:~ez ?.::a:: . 
. ''lh~-70! and 703 .;e:-e 
removed. ~".:~-SM-"''J2 ;::ar-:~3.:.:..:: 
left. Struct• .. u·es SM--:c a.r . .: 
SM-738 a:..so r~ved \see 
As -Left Cond1 t L::r..s · . 

A 160-ft sect~or. :~:: ~.=~~ 
:~e 1r.te~sect::~ :~ ~a~::= 
and West :emez ~cad .see 
As-Left ConcH'::!.::r..s;. 

~::.r;:e sy:::::>o:s are :::et:r.ea L'1 :'able 'i . .'f. 
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Fig. 13. SM-700 before being 
demolished. 
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G. Sigma Lines (Work Package II.4 and Lines 18A and 18E) 

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

manhole structures were removed frcm the vicinity of Si~ 

Building (~A-3) in 1983 and 1984. The lines and their major 

features are summarized in Table X. Their routings are shown 

in simplified form in Figure 14 and on drawing E.NG-c-43943, 

sheets 45, 55, 56, 57, 58, 59, 62, 63, and 64. Final soil 

:ESCRI?!':::ON 

:..:::e r.or'.:t:west !"'~ TA-3-;2 
:o marker nortn s1:::1e of 
.::r.!wetok Dr- • 

:..:::e =--~-:rn :::arke!" on nor'.:h 
side of :X.!.wetol< Dr. to 
east c,,"'"' of ::tacond Dr. 

:...!r:e frc:m east cur':l of 
:!.arxnc - :-<.:-:--SM-708 -- . •V 

·,;est of ::1at10na :r. 

:.!::e f:":r.l :1Cr'~~ side of 
:-.;-3-34 ~~ . ~-~-ill. ~v 

=-:.::e c~r.r.ecc::-..g :-~H-31-n: 
•,;!, t:: ~-3M-7lJ. 

:....:.::e f:-crn west si::!e of 
::..-3-66 :o :'IH~-732. 

:..!.::e :- :':tr. west 3!.de of 
-· < '" ··"---ao ':C :-!E~-734. 

~:1e f:-::m the r.orthea.st 
:erne!" <J:."' :'A-3-35 to 
!'.H-3.'1-73 u. 

=-:.:le fr-= ea.st side of 
':'A-3-66 to TA-3-141. 

symools are defined 1n Table 

:'ABLE X 

s:CJotA LL'lES St.MMARY 

REMOVED RAOOE OF 
LENGTH DrAM. SEPI'H 
(ft) (in) (ft) 

204 4 4-10 

300 6 

0 6 13-20 

70 4 7 

:so 6 4-7 

Eli 6 4-8 

no 5 4 

103 4 3-4 

278 2 4 

r;. 

':'YP~ 

'ICP 

VCP 

VCP 

VCP 

VCP 

','CP 

CIP 

VCP 

ss 

Line ccmpletely re1:1oved ~n 

1984. :-'an.holes 31-7 :J ar.c 
-732 both removed. 

Line completely removed as ~ 
special paclca.ge lr: ~ 98 3. 
~ole SM-709 removed. 

A 190-ft section of ~ne :8 
•,;a.s lef': ·:.c:er :-: =.":Dr.d :r. 
(see A.s -Left Cond1 t:. on.s ) • 

Completely removed L~ 1984. 
~ .. :'lhole 511-71:. :--=moved . 

Completely removed !.n ~g84 .. 

27 ft !..eft under" '::-a1ler SM-
1515 and ~5 f': ~der water" 
::"a1n, 5 ~t deep ( see As -Le !'': 
Conditions). Mannole 31-722 
C"emoved. 

Completely !"~ved L~ !..984. 

Sornpletely removed in 1984. 
~anhole SM-734 C"emoved. 

Completely removed in 1984. 
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activity concentrations are shown on drawing ENJ-<::-43943, 

sheets S-10, S-13, S-14, S-15, S-16, S-17 and S-18. 

Most of this 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 Condit ions ) • :he primary 

contaminants found in this 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 buildings 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 l8B) 

remains under Diamond Dr1 ve and the· :::M-123/MUseum parking lot 

(see memo Montoya to Valentine, March 10, 1986). ~is line 

is called Line 18A in the ALARA memo • 

.. -e 20- 27 1
: ::;: ..;:-::::~ :-! . . =:­

~ .... -I:: 5 • 

-· ._. ... e Z·J- ·.s -·: ::~: _-:.: ..... :::: .. -;.; 

---

Fig. 14. Simplified diagram of Sigma 
Building and related lines. 

,. -· '\.---------
1. 
·.\ 
::-. 

-



Sine 20 was ~emoved except for a 27-ft section left unde~ a 

t~ailer (SM-1515, still in place) and a 16-ft section found 

encased in concrete unde~ a water main. Repeated washing of 

both sections lowered contamination to background levels. 

Contamination in soil at the ends of both sections was below 

guideline level. Decisions to leave these sections we~e 

described by memo Cox to Garde, March 2, 1984. 

Line 21 had a preexisting br-eak 20 ft east of ~-35. ':he 

highest level of soil contamination was 1200 pCi/g. Soil 

concentr-ation levels we~e r-ecorded on drawing C-43943, Sheet 

S-17. Soil was ~emoved to meet the guideline level at this 

location. 

3. Special Topics. Six manhole st~uctu~es we~e completely 

~emoved fr-om the vicinity of Sigma Building (MH-SM-709, -710, 

-711, -732, -733, and -734). Manhole 709 was ~emoved in 1983 

with Line 18A. Weights of these manholes ranged from 9 to 13 

tons. Manholes 710 ana 734 we~e found filled with concrete. 

Tritium was the primary contaminant in Line 19 serving SM-34; 
235u and ~38u were the prllnary contaminants in the lines f~om 
SM-35, -66, and -102. Soil removal was required below 

,· 
manhole 734 to meet guideline level. 
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H. --~A-3 (Work Package II.6) 

Description of Wol"k. Eighteen contaminated waste lines and 

ld manholes were removed frcm the TA-3 vicinity in 1984, 

1985, and 19.86. 'lhe lines and their major features are 

summarized in Table XI. Their routings are shown in simpli­

fied fonn in Figure 15 and on drawing ENG~-43943, sheets 

66-70 and 75-88. Same sections of the following lines were 

left and are discussed in more detail in As-Left Conditions: 

1, 2, 5, 7, 8, 9, 11, 12, 13, 17, 17C, 17D, 17E, and 30A. 

The removal of the manholes is discussed in Special Topics. 

2. As-Left Conditions. Lines 2A, 3, 9A, 9B, 15, 15A, 23, and 30 

were completely removed in 1984 and 1985 with the TA-3 work. 

Several sections of other lines were left in place, primarily 

because of interference by many utility lines in the area. 

Left lines were plugged at each end. ~e sections left in 

place are discussed below. 

Line 1. A l40~ft section of Line 1 was left in place (see 

memo r1ontoya to Valentine, March 10, 1986). 'lhis 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 20ft. 

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-'106 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 soil (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 SM-216 (see memo Cox to Garde, July 27, 



:'ABLE XI 

'::A-3 LI.'lES StMMARY 

?.=MOVED ?A."'}E OF 
, -v;- :EJGTH ::AM. DE?l'H __ ., ...... 
~;o. :E.SCR::r::~N :rtl : ::~) (ft) :YP& A.S-L.EF":' s:::.'DI':'~2N 

~::e !"':v.:m :'.:"!-SM-703 '::o 901 3 7-14 VCP ?art!all:; rem:>ved !n 1985 a.'1d 
:-':!-S1>1-188. :986. ~ft a :;.;o-r: sec:!Jr:. 

nor::h ~r-em MP.-SM-7 ·J8 (see 
As-Left Condlt:!.ons). 

2 :....:.. ..... e ~:"Cm :1E-SM-7l6 to l::l 3 5-7 '/CP ?art!.ally r-emoved !...'1 :<)84. 
".:!-3M-7 J8. :..ert sever-al sectic:-.s ~.see 

As-Left Cond1 t ions i . 

2A ::...: .. ::e rur.nl::g alor.gs!.de ll6 B 6-11 VCP Ccmpletely r-emoved 1:1 ~984. 
:..1.ne 2. 

:..~:-.e fr:m SM-40 to MH- 497 6 4-7 'iCP Completely re::l<lved ~ :984. 
SM-716. 

' 
:...!::e fr:m SM-28 to :69 3 3-9 ~=? ?art!ally rernovea :.n :.;34. 
~~~ -3-1-71 ti. :..Cft 12-!': sec~!.co ,see 

. .!.3-Left SonC!':!::--..s ,1 • 

::..:;-.e fra:t :-lH-5.11-725 to 0 3 :3-20 VCP :.eft 1040-ft sect1or: east -~ 
·"-~-.:3!\1-708. SM-29 ~nclud!.r.g ::-.ar~'1olcs 

"'.H-708, -7~?. -·~.:::::, a:. c. _;2~ 

(see As-Left Cond1 t: :.:::'.s; . 

3 ~.!..::e !'r-.,.,o. SM-29 (Wings 2 ~l::J 6 :9-20 1/CP ':eft a 471-f~ sec':!=r: a2.cr~ 
ma ~) '.:0 MH-sM-719. :he nor-':!1 s1de of ~-29, ·,.;~~g 

2. :..er- a :..-;-.:"': 3ec::::: 
entering 'Ning 4 =-~ tr:e r.or::: 
~see As-Left Conditions J. 

? I..!:-.e !':"~";1 SM-29 (Wings 3 245 6 5-20 VCP :.eft 390-ft sect!on (::....."1cl.~!.::; 
and 5) ':0 MH-sM-722. MH-oM-723) along '::!"le nort:: 

side of SM-29, ·,.;lr.g 3 (see 
As-left ::Cndi t ~or.s) . 

?A :...!.ne fr01:1 SM-29 (Wing , l37 ~ 7 'ICP Ccmpletely r-emoved in 1985. ~. 

~orth side) to L.ine 9. 

:a ~:1e fran s-1-29 (Wing 1, 75 v 5-i \'CP Completely removed L'1 1985. 
soutn s.!.de) to :..! .. ne 9. 

~Q ~ne fr-an MH-SM-726 to NA 6 'ICP ':his line considered part .::!"' 

.".H-SM-725. Lines 17 and l7E. Completely 
removed. 

~1 :..!r:e :'!"om MH-S1>1-728 to 674 8 ~2 1lCP Partially r-emoved 1n 1984. 
~-SM-725. Left 4-ft section at south 

edge of Pajarito Road; left 3. 

23-ft section under- SM-177 
(see As-Left Conditions). 

12 :..!.ne !':-ern MH-sM-725 to 1010 8 5-15 VCP Partially removed 1n 1984. 
MH-SM-728. Left 63-ft section east of 

SM-16 (see As-Left 
Conditions). 

'1 
·~ 

:..tne from SM-102 to 660 6 13-16 VCP Partially removed 1n 1984. 
:".H-sM-730. Left 5-ft section and 3-ft 

section south of SM-102 (see 
As-Left ::Cndi t1ons). 
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.\'0 • :ESCRI?'!'!ON 

14 Line fran SM-16 to 
:-!H-3-t-737. 

l5 Line fran SM-65 to 
ffl-3-t-728. 

lSA ::..J.ne fran change trailer 
SM-1502/03 to MH-3-t-728. 

~7 ::..J.ne fran 511-154 to 
MH-s-t-726. 

::'A 

:;3 

·~,.. 

.!.!1...1 

17:) 

'-n:" 

23 

25 

30 

30A 

:.!.--:e from .5M-29 Wing 9 to 
3ol-l'54. 

:...!.::e fran SM-29 Wing 9 to 
3ol-l54. 

:.!.ne fran 31-29 \.ling 9 to 
Line 17. 

:..!.ne from SM-29 Wing 7 to 
Line . .,. 

.!.(. 

~~ne f~ SM-29 Wing 7 to 
:..:.ne 17. 

:1r.e fran ~-SM-703 to 
MH-sM-736. 

::..tne fran MH-SM-736 to 
cleanout (Station 70 + 78). 

::.!ne fran MH-sM-727 to 
MH-SM-736. 

Une fran MH-3-t-727 to 
::11-97, an old guaro :station 
removed 1n 1955. 

a..:ype symbols are defined 1n Table rY. 
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:'ABLE XI (Continued) 

:'A-3 LL'IE'.S Slt'Jo!ARY 

!<..mOVED RAOOE OF 
LENGTH oiAM. DEP1'H 
(ft) (.!.n) (!'t) 

100 8 

31 4 5 

55 4 2 

599 6 18-21 

NA 5 5 

4 

0 ~8-21 

0 6 20 

36 6 15-19 

'2887 6 4-12 

85 6 4 

136 6 4-6 

176 8 6-8 

TIP~ 

VCP 

'JCP 

?VC 

'JCP 

ss 

VCP 

VCP 

ss; 
'JCP 

AS-LEE'"!.' CONDIT:ON 

Completely removed during new 
waste system 1nstallat!on. 

Completely removed 1n l984. 

Completely removea in 1984. 

?~~-:~lly removed Ln 1985. 
..-=. 2-ft section on south 
s · · :' SM-29 (see As -l:.eft 
Cor._ .. .:.ens ) • 

A 177-ft section was retained 
as part of the new ·o01aste 
system. 

A 190-ft section was :-eta.!.ned 
as part of the new waste 
system. 

A 35-rt section was left o~ 
the south side of Wing 9, 
SM-29 (see A.s-teft 
Coooitions). 

A 14-rt section was left on 
on the south side of fling 7, 
SM-29 (see As-tert 
Coooitions l. 

Partially removed in !985. 
A 3-ft SS section was left on 
south wall of Wing 7 (see 
As-Left Cond1t1or.sl. 

CIP ~pletely removed in 1985. 

CI/ Completely removed 1n 1984. 
VCP 

CIP Completely removed in :984. 

VCP Partially removed in 1984. 
Left a a 5-ft section 60 !'t 
we:st of D1amooo Drive (see 
As-Left Conditions). 

! 
I 

t 

I 
i 
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Fig. 15 (Continued) 

NOI'E.S: 

A. Li~e 1 - 140 ft left under a parking lot and utilities. 

B. Line 1 - 250 ft left under West Jemez Road (see SM-700 work). 

c. Line 2 - 8 ft left under a nitrogen dewar. 

" L1ne 2 - 23 ft left under conduits 8.'1d water main. '-'• 

Line 2 uo ft left under Pajarito Road. 

F. Line 2 - 7 ft left under conduits. 

G. Line 5 - 12ft left under utilities. 

::. Line 7 - 1040 ft and manholes SM-708, -719, -722, and -725 left c:.::cer 
utilities. 

' U.ne 8 19ft left under utilities. 

J. 

K. 

L. 

11. 

N. 

P. 

s. 

Line 8 - 471 ft left under tr-ansfonner and utilities. 

L1.ne 9 - 390 ft left. 

Line 11 - 4 ft left at south edge of Pajarito P.oad. 

Line ll - 23 ft left under Bu1ldil16 .;:1-177. 

Line 12 - 63 ft left under retaining wall. 

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

U nes l 7, 17C, l7D, l7E 
left under obstructions. 

12-ft, 5-ft, 35-ft, :4-ft, and 3-fc sectior.s 

Line 30A - 5 ft left: under conduit. 

Line 23- 160ft left under West Jemez Road (see SM-700 work). 

Line 188- 190ft left under Diamond Drive (see Sigma work). 

r 



rig. 16. Excavation to remove 
contaminated so1l 
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 Building 

~1-422 under 16 conduits encased in concrete (see memo Cox to 

Garde, September 11, 1984). A 40-ft section was left at 5-ft 

depth under Pajarito Road at Mercury Road (see rrte100 Cox to 

Valentine, r'1arch 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. 'Ihe 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 471-ft section of Line 8 was 

left north of Wing 2, beginning at a transformer and ending 

at MH-SM-719 (see menx:> Montoya to Valentine, Cecember 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 1-to-Wings 3/5 

corridor and eastward to MH-SM-722 (see memo Montoya to 

Valentine, Cecember 17, 1985) • Utility lines, lawn 

sprinklers, and trees lay over this section of Line 9, which 

a:ao includes manhole SM-723. 

Line 11. A 4-ft section of Line 11 was left at the south 
edge of Pajarito Road. Its location under a 16-i~ 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 Building SM-177 at 

a depth of 13ft (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 Line 13 was left ct 16-ft depth 

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



.June 28, 1984). 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 

sr1-102. 

Line 17. A 12-ft section of Line 17 was left at a depth of 

21 ~t under the new waste line, stonn drains, and a concrete 

encasement south of SM-29 Wing 9 (see memo Cox to Valentine, 

June 10, 1985). Contaminated soil (up to 400 pCi/g beta 

activity) was left at two locations along Line 17 south of 

Sr1-29 (see memo Cox to Valentine, July 22, 1985). A 5-ft 

section of Line 17 was left west of manhole-SH-725 (see log 

7 I 11/85) • Figure l 7 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 14-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). The section is 

at 20-ft depth south of Wing 7. 

Line l7E. A 3-ft length of Line lTE, a 6-in stainless steel 

pipe; 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 memo Cox to Garde, 

June 21, 1984). This section is encased in concrete under a 

13 KV electrical conductor. 
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Fig. 17. Deep trenching to remove 
Line 17 south of SM-29. 

3. Special Topics. The ma.nhole3 listed below were removed in 

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

SM-704 

SM-705 
SM-706 

SM-707 

SM-712 

( 12 tons) 

( 10 tons) 

09 tons) 

(10 tons) 

(12 tons) 

SM-720 ( 3 tons) 

SM-721 (2 tons) 

SM-724 (1.5 tons) 

SM-726 (1.3 tons) 

SM-727 (15 tons) 



p 

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

SM-714 (6 tons) SM-729 (3. 4 tons) 

SM-715 (7 tons) SM-730 (3.4 tons) 

SM-716 (8 tons) SM-735 ( 1. 5 tons) 

SM-717 (3 tons) SM-736 (6 tons) 

SM-718 (fra€7Ilented) SM-737 (weight unknown) 

r~oles SM-708, -719, -722, and -725 were left in place with 

Line 7 due to overlying 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. 

~A-21 (Work Package 11.7) 

1. Description of Work. This work involved removal of abandoned 

tanks, piping, and equipment associated with past waste dis­

posal operations at Building TA-21-257. Liquid contaminated 

with plutonium, uranium, americium, and tritium was delivered 

to the facility in mobile tanks. There it was neutralized, 

mixed with cement in a pug mill, and delivered by transfer 

pipe (later a hose) into fonns (24-in diameter corrigated 

metal pipes 21 ft long). These concrete shapes were stored 

vertically in the ground in an outdoor storage area a few 

hundred feet to the northwest of Building 257. Contaminated 

pipe, scaffolding, tanks, the pug mill, and the walls of the 

room containing the pug mill were removed in 1986. A trans­

fer pipe filled with concrete which solic~fied during ~ 

transfer breakdown was removed. Also removed was a fiber­

glass casing through which a transfer hose passed from Build­

ing 257 to the outdoor storage area. 'Ihe concrete shapes 

containing retrievable amounts of 'IRU 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. 'Ihe work at ':'A-21 ·,o~as limited due to 

lack of funding under the waste lines project. The Building 

257 work was perfonned because the operating group (HSE-7) 

indicated l t to be the most pressing beneficial work which 

could be accomplished with the funds remaining in the pr-o­

ject. However, extensive waste line work r-emains to be done 

at TA-21. Approx1rnately 3000 ft of abandoned waste line 

exists, two sections of which extend beyond the TA-21 fence 

north of Building 257. These carried liquid waste to a con­

taminated outfall area on the wall of DP Canyon. Several 

thousand additional feet of active waste lines at ':'A-21 will 

be subject to removal after completion of waste system 

upgrade activities. 

N. SUMMARY 

56 

Radioactive liquid waste lines removal operations conducted at Los 

Alamos during the period 1981-1986 have been described. ':his $4.2 

million project has successfully removed 34,500 ft (6.5 r.Ules) of 

abandoned under"ground lines and many related structures. Although 

interfer"ing utilities, roads, and structures necessitated leaving 

some sectiQns of line in place, the major portion of the old liquid 

waste system is now removed. This is particularly 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 Laborator"y's Radiation Pr"otection Gr"oup (HSE-l) with 

construction engineering support from the Facilities Engineer"ing 

Division (Construction Group, ENG-1). 'Ihe Zia Company pr"ovided 

skilled and unskilled cr"aft personnel, a field 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. 'lliese 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. 
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~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 

probler.lS prevented total removal, the decision to leave an i tern in 

place was reached a..(ter careful consideration of the health risk 

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

:he project was monitored by several HSE Division groups to insure it 

was carried out in an environmentally sound, industrially safe 

r.Ja.I1!1er. HSE-1 provided continuous personnel monitoring and field 

monitoring of soil and solid waste; HSE-3 and the Zia Safety Office 

provided personnel safety coverage; HSE-8 provided environmental soil 

:-:1onitoring 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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APPENDIX A 

COST AND WASTE VOLDME SUMMARY 

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

of pipe and 1,130 m3 of manholes and other structures were removed. 

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: 

Type 

Vitrified Clay Pipe, 

6 - 8 in diameter 

Polyvinyl Chloride (PVC) 

Metal Pipe, all sizes, 

Average Removal Cost 

Average 
I:epth Cost 

2 to 8 ft $102/ft 

9 to 20 ft $115/ft 

5 to 7 ft $ 59/ft 

2 to 6 ft $ 75/ft 

7 to 15 ft $141/ft 

$ 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 $408;m3 

The above cost includes pipe or structures removal, back fill, removal of 

contaminated concrete, pipe, vr soil to TA-54, and restoration of the area. 

The cost also includes D & D, monitoring, engineering and environmental 

support personnel, equipnent rental, and expense items. 
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• 
In the Phase II work, one foot in every eight was left in place due to 

location of pipe, proximity to active utilities, line depth, and the like. 

':he average contamination inside the pipe was usually less than 40,000 

~an/100 cm2 and/or 5 rnR/hr. The amount of contamination did not have a 
'-"I" 

~jor effect on the removal cost unless the pipe had developed a leak. 

Excluding start-up and shutdown cost, purchase of special capital equip­

ment, and inflation, $100/ft for pipe and $400/m3 for structures may be 

useful bases for estimates on future projects of this type. 
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2 

2A 

5 

3 

1i 

15 

i/C 
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~as 
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20 

20A 

21 

22 
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7A-3 
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TA-3 
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7A-3 

7~-3 

7A·3 

7A-3 

TA-3 
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7A-3 

TA-3 

7A-3 
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-:-A-3 

:"A-3 

TA-3 

Sigma 

Sigma 

Sig::ua 

Sig~~~a 

Sigma 

Sigma 

Sigma 
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·;~p 

'IC? 

'IC? 

·:cp 

"/C? 

v::? 

'/C? 

"iC? 

'iC? 

·;:? 

::? 

"/C? 

SS/VCP 

ICP 

'/CP 

'iCP 

'iC'i' 

'ICP 

VCP 

ss 

:liam. 
(in) 

a 
a 
8 

8 

6 

3 

3 

5 

6 

6 

8 

a 

a 

6 

6 

6 

6 

6 

6 

6 

4 

6 

6 

6 

4 

2 

LINE COST AND WASTE VOLUME SUHMARYa 

Length 
Removed 
(ft) 

901 

250 

1111 

116 

497 

Note h. 

169 

6 

0 

110 

674 

1010 

660 

100 

31 

55 

599 

0 

0 

0 

a 

300 

0 

70 

150 

617 

170 

103 

278 

Lengtll 
'-eft 
( ft) 

140 

150 

Note f. 

12 

1040 

490 

390 

27 

63 

3 

12 

·--·i I 

35 

14 

190 

Avg. 
::epth 
(ft) 

12 

6 

6 

5.5 

7 

·a 
7 

6 

15 

6 

2 

:3 

5 

5 

18 

20 

17 

7 

19 

19 

7 

6 

6 

4 

4 

liaste 
Vol.me 
Removed 

' .. h 

plpe 30l.i. 

51.5 

36 

2 

11 .5 

0.5 

2 

3 

s 
2 

i7. 5 

29 

32 

0.7 

1.3 

31 

1.5 

4.5 

2 

4.5 

13 

4.5 

2 

2 

33.5 

41 .5 

56 

91 

7.5 

13 

5 

11.5 

37 

4.5 

22 

Avg. " 
ActiVl~y· 

c;xn2 
IOOcm ) 

3kg 

3~ 

5kg 

3~ 

3~ 

··-""1""1( 
~vul\ 

~OOK 

<lOOK" 

1600 

1600 

aooo.J 

1000.) 

6o,ooo-i 

8lcg 

~e:oova::.. 
:Cst~ 
\SK) 

2.2 

"6.2 

;.5 

. ..; .2 

. ' .. Q.;,.; 

2.7 

~:.) 

·-.6 

:2.7 

:o.6 

:. 1.9 

12.5 

9-3 

13.2 

, 
::.:s:.: ~: 

:s, 

"3 i 

.. 



·2 

·5 

·6 

~0-53 

54 

SH-700 

?R 

:'A-3 

?R 

-· 1 ..... -... 

~A-50 

:"A-50 

:A-50 

:'A-50 

7A-SO 

7A-50 

:'A-50 

:-A-35 

7A-50 

ACTIVE 

::? 
::? 

:::;:;vcp 

'ICP 

'ICP 

VCP 

'/CP/PVC 

:::? 

?VC 

'/CP 

'ICP/CIP 

C:P 

::? 

ss 

:ham. 
(in) 

8 

6 

6 

6 

a 
5 

6 

5 

2 

5 

1/2 

1 1/2 

6-8 

6 

?VC 5 

?VC 5 

::P 6 

C!.P 4 

CIP 6 

SS/PVC Note 111. 

::I/ PVC 

CIP 

c:::P 

3 

3 

3 

3 

4AELE A-1 (Continued) 

LINE COS! AND WASTE VOLUME SUMMARti' 

:.engtn 
'ie1110ved 
(ft) 

215 

2887 

3475 

160 

85 

1520 

ao 
2825 

<120 

110 

136 

176 

3776 

335 

290 

200 

150 

0 

56 

6 

505 

459 

630 

40 

1752 

28 

588 

67 

41 

14 

95 

44 

508 

305 

65 

:.engtn 
:.en 
( ft) 

:60 

5 

100 

330 

50 

4 

2100 

Avg. 
i)epth 
(ft) 

5 

8 

14 

4 

5 

10 

6 

7 

6 

6 

4 

6 

6 

7 

15 

11 

6 

9 

6 

Waste 
Voli.IDI! 
Remolled 

r;.l) 

;n.,e soil 

68 32 

4.5 

3.5 

5 

14 

3.5 

~.5 3.0 

S6 2 

16 30 

2 :.s 

·J.S 0.5 

11 6.5 

54 13 

7.5 

1.5 

B 

0.5 

3.5 

3 

5.5 

Avg. • 
Activity~ 

i";:mL 
:oecm2 J 

324K 

160K 

16K 

~OK 

2K 

2!< 

32K 

32K 

32!< 

Bkg 

320K 

4001t 

320K 

Reaxwa~ 
:Ost-= 

$Kl 

- ...... .::1: 
.:::. ..... .... 

. ; 

" ) ;.o ... 

:..: 

56. 1 

3- i 

14.0 

0.34 

9.6 

3.9 

5.6 

7.7 

22.9 
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TABLE A-1 ( Contlllued) r 
LINE COS'r AND WASTE VOUJHE St»1MARyQ 

io'aste 
'/olLme Avg. 

j 
L.engtll ~h Avg. Remoyed Actl.Vity ?.emov~l 

-~~ Diam. Removed :.eft Depth J, (d~ Cvst"' -~ _ ....... ,.. 
..,....~ ..... ~ 

~~0. .3i~e" :Y:Je: (in} (ft) (ft) (ft) iJl.j;)e 301.1 100c:D ) ($Kl s. 

::5 7.!.-SC ·;::,p 6 300 

:6-66 AC::·,:; 

57 !A-50 ::?/VCP 6 280 

:03 7A-35 ss 24 3 0.5 3kg ' -3 -.. 
C9 :'A-35 3S !l 17 Skg :.: --
7Q 7A-35 SS/BS 4 268 35 3 7 3kg 3~.3 

71 7A-35 ·;c? 48 150 3 0.5 Skg 2. - -" 

72 :'A-35 3S 4 122 4 1.5 3kg 2.] --
"'3-o9 7A-35 ss 1-3 289 5 SmR/hr ;.] 

c;J 7A-35 ss 2 138 120 3 1. 5 31 _3mR/hr 2.3 

;'Vl'l 7A-35 ss 50 56 SmR/hr ... -

?OB 7A-35 3S 140 15 157 5mR/hr ~2.3 -

90C ACT! 'IE 3S 22 

1' 7A-35 3S 139 71 ~5 20mR/hr : ~. ' 

;2 :'A-35 3S 2 137 73 \15 2QnR/hr' ~ 3. 3 

13 7A-35 ~s 100 

; .. :'A-35 3S 2 35 

95 :'A-35 J! 2 82 

;0 ;'A-35 ss 2 12 

~7 :'A-35 ss 144 

?8 !A-35 ss 2 150 

?9 :'A-35 ss 2 150 

':)0-113 ACT:'IE 

i ~ 4 :'A-35 ss 17 3 0.5 50mR/hr 1.J 59 

115-131 Note n. 

132-166 Note o. 

167 ~WN c:? 3 1003 Note p. 8 12.5 12!( 33.6 ~2~ 

168-171 7CWN Note q. 

172 :'OWN C:P 4 60 7 3 12K 10.1 16d 

173A TOliN '/CP s 67 6 2.5 .5 12K :8.3 273 

173B :':WN VCP 8 43 5 2.5 5 2.4K 9.2 214 

173C :'OWN '/CP 8 78 6 2.5 .5 16K 16.1 206 

257 7A-21 BS 2 137 3 2 200lt 
j 
• 

t 
• I 

f 

r 
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~ABLE A-i (Continued) 

a. Costs and waste vol~ data comp1led fr-om Pha,e II data. Pha,e r data 
not complete. 

b. Sl te designation:~ correspond to those used In the body of thiS r"eport. 
rr blank, the line waa not removed a, part of thiS project. 

c. Type symbols: 9I black Iron, flS black steel, CIP ca,t Iron p1pe, DI 
dur1ron, GS galvanized steel, PVC polyvinyl chloride, SS st&lnless 
3teel, VCP vitrified clay pipe. 

d. Alpha radiation from 238Pu or 239Pu unless otherwise noted, DJse rates 
ln mR/hr are at contact. 

e. Removal costs based on craft (Zla) costa only. 

f. Several small sections left 1n place. 

g. 

h. 

I. 

j. 

l<. 

l. 

m. 

Bkg 1e background level ~ 200 dpm/100cm2 or < 25 pC1/g of soil. 

Removed during const~Jctlon of Building SM-422. 

Renunbel"ed as part of Line 17. 

235u and/or 23Bu wa, the radloact1v1ty 1n thls line. 

~ to 5 mR/hr. 

23!!tJ and su:spec:t tr1 tlun. 

3-ln SS pipe 1ns1de 5-!n PVC. 

n. Lines at TA-2 (not part of this project). Lines 117, 118, ll9, and 131 
!'SOVed In ~985. 

o. Lines at TA-21 (not part of thls project). Same of these lines ar"e 
active. 

p. Concrete anchors left In place. 

q. i.lnes at HRL and Los Al81!10S Medical Center (not part of this project). 
Lines 168 and 169 were removed ln 1.976. Line 170, 255 ft left; Line 
171, 365ft left (see text). 
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':ABU: A-2 

S'llltX:'m!E ROOVAL ccsr AND WASn: VO~ 

Wute '!'ota.l 
Cost/~3 Structure 

Stteb 
Vo~ 'oe1ght :Jl Con tam. Coat 

~lumber (l:l) (~on.s) ( ) Level c ($K) ii'ute· Coacent 

'~l!ilU:S 

7:1 3'1-700 

·:2 3>1-700 Base left 1n i)lace. 

7 03 3>1-700 a.s :7 

·::;l.l :'A-3 s.o 11.5 5.0 64K 2.3 460 

·:5 :'A-3 4.3 10 24.3 400K 4.5 185 

-::6 :'A-3 7.0 !9. 3 ~<6 ~e 13.7 297 

... 'J7 :'A-3 7,0 20 22 l20K 10.4 472 ~ter1or concamirdtion ~GK . 

-o8 TA-3 !.eft L.~ place .. 

-~9 Sl~ Rem:lved 1n :982. 

"':J Sig;r.a ~-7 9 7.9 l.6K 3.6 371 238u 
' 

possible tr:~:~. 

Sig~na :4 9 l.6K 3.6 400 

-:2 :A-3 5.6 :2 5.6 3cg 4.2 750 

·:3 :'A-3 :a 9 :o Ekg 2.8 280 

_,.::.. :'A-3 4.7 6.5 ~ -./ ~ 2.4 510 

7:5 :'A-3 5.5 7.5 ~-5 ~ 3.7 673 

?!6 :A-3 9.6 3.3 9.6 al<g 2.5 260 

-·- ~A-3 3.2 8.5 3.2 1.9 594 

::3 :'A-3 1.5 3.1 2066 

7:g :'A-3 Left !n place • 

720 :'A-3 3.3 5 

"'2: :'A-3 - 1 ~-- 1.3 2.1 

-22 TA-3 Left tn place. 

... 23 TA-3 Left in ;::~3.ee • 

' -24 TA-3 3.3 1.5 3-3 I '25 :'A-3 !:.eft 1n place. 

726 TA-3 2.1 l.O 2.1 
{ 

727 :'A-3 10 27 10 8K 6.3 624 I 728 :'A-3 3.2 9 3.2 330 1.5 469 238u 

729 :'A-3 3.4 9 3.4 ~ 3.2 94l 

730 :'A-3 3.4 9 3.4 500 2.0 588 238,_, 

732 Sigua 9 14 9 l.6K 4.1 455 23Bu 
' 

possible cr:~1um. 

733 Si~ 5.9 ll 5.9 1.6K 3.0 508 23Bu, PQ3Sible tritium. 

734 Siga 4.6 9 7.6 l.6K 4.2 552 23Bu, possible tritium. 

735 TA-3 3.3 1.5 3-3 

736 :'A-3 3.0 7 3 l60lt 2.5 833 

737 SM-l6 2.0 2 Blc& o.8 400 

lOl6 :'A-48 9 4.8 10 32K 1.3 130 
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~:::.-12 

.' ..... -""'r;O 

:;-.,8 

~s:.-6 

~s:.-9 

~:.-:·J 

~:.-22 

~- 71 
--~_, ... 

~:.-36 

~s:.-u1 

TA-35 

J'!-700 

'!'A-59 

:'A-35 

~-35 

TA-35 

TA-35 

~A-35 

':'A-35 

TA-35 

2.0 

3.5 

:OJ 

'5J 

;:.; 

o~ 

'oe1gtlt 
(tons) 

30 

50 

66 

50 

1.0 

2.0 

33.5 

122 

~bte 
g 

643 

50 

72 

':ABLE A-2 (Contim:edi 

4(i-' 

~ 

50" 

3of 

3kg 

3kg 

':'otal 
·ASC 
(SK) 

13.0 

0.4 

0.4 

5.4 

30.3 

l'bte 

134 

9.4 

14. 

g 

L .:osc and waste vol:ne data caup1led f!'CIII Phase U data. Phase I data 
-.at ;::rn;:le te. 

~ ~ ~e des 1gr.at"or.s co:-:-espond to those u.sed 1n the body or this report. 

:.~eerier alpha :-ac.!.at!on 1n dpn/100 cm2 f!'CIII 238r>u or 239Pu, unleas 
J ::t:erwlse no tea. 

-. ~er.10val ccsc.s ~ased or: cr-aft ( Zia) costs only. 

. . 31<6 is background level ~ 200 dpn/100 an2 or <25 pCi/g or soil. 

::-.".r..:-. 

Co!:r.lent 

260 Contaz:Unated soil :-e:Jains. 

400 

200 

~61 

238 

l'bte .; 

208 

186 

195 
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APPENDIX B 

BASIS FOR SOIL CLEfu~JP GUIDELI}~S 

I. INTRODUC~ION 

Possible cleanup guidelines for- various r-adionuclides likely to be 

encounter-ed dur-ing the radioactive liquid waste lines removal project 

wer-e r-eviewed. ':his appendix discusses the basis for- -the cleanup 

guides pr-esented in Section II.A.l of this r-epor-t and the procedur-es 

for- their- implementation. 

following guidance. 

Cleanup oper-ations wer-e based on the 

o Keep r-adiation exposure to the gener-al public to as low a level 

as r-easonably achievable (ALARA) (DOE 1981). ~is guidance 

implies that all contamination be r-emoved to the extent possible, 

given existing technical and economic constr-aints. Removal of' 

contamination to background conditions was considered the ideal 

objective. However-, situations arose in which r-emoval to back­

gr-ound levels was not feasible. In these cases contamination was 

r-emoved as pr-actical. 

o Remaining soil contamination, after- being minimized in accordance 

with the ALARA policy, must also comply with the r-equirement that 

no member- of the public receive a dose, as a result of exposure 

to the contamination, exceeding specified dose limits of 500 

mrem/yr to any or-gan of the body. Soil radioactivity levels 

cor-r-esponding to this dose limit were estimated for- those radio­

nuclides that might be encountered. Incorporation of conserva­

tive assumptions made it very unlikely that a member of the 

public would receive a dose in excess of 500 mrem/yr from soil 

concentrations below the guidelines. 

Flexibility in the application of these guidelines was reco~nded. 

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 

' ~ 
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concent~ations, the natu~e of the contaminated soil, and the safety, 

economics, and likely benefit of fu~the~ decontamination effo~ts. 

SURFACE SOIL GUIDELINES 

su~face soil guidelines we~e applied to above-backg~ound concent~a­

tion of radionuclides in soil to a depth of 5 ft (1.5 m). This depth 

was selected because the root zone of most agricul tu~al plants does 

not exceed 1.5 m. Guidelines for surface soil were developed not 

only to be directly applied to existing surface contamination, but 

also to be indi~ectly applied to subsurface contamination that may 

eventually appear on the surface through some physical process, such 

as excavation or erosion. 

Surface soil guidelines 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

tion of inhalation, ingestion, and external radiation doses over 70 

yr of exposure. 

':he 241
Am guide recommended by Healy and Rodgers (Healy 1979A) was 

changed to correspond to the home gardener ingestion pathway (Healy 

1979B). This 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 Cl979B) was calculated for 238r.J 

in equilibrium with 234u. This guideline was changed to correspond 

to the two radionuclides considered individually. Presentation of 

the uranium soil guides in this fonn was convenient for the liquid 

waste line project, since 238u and 234u were found in disequilibrium 

in some locations. 

III. SUBSURFACE SOIL GUIDELINES 
Healy and Rodgers (Healy 1979A) investigated a variety of pathways by 

which buried ~adioactive material could reach the biosphere and 

result in a dose to man. 'Ihe pathways .they considered included 1) 
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erosion of the material and its covering soil and subsequent :'low 

into river systems used for drinking water and irrigation, 2) 

leaching into groundwater, 3) resuspension of material exposed 'cy f 

erosion, and 4) human habitation and agriculture on exposed material. 

They found the most limiting pathway for long-lived radionucli::!es to 

be living and farming on contaminated soil where soil cover had been 

eroded away. 

For the waste lines 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 8-1. Subsurface soil concentra­

tion guides based on these results were presented in Table II:. 

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 radioactive material is eventually exposed. ~e 

radionuclide concentration in this exposed soil is required to be 

equal to the surface soil guidelines (Table III). Dilution 
v 

factors ·are estimated that relate the original subsurface concen-

trations to the levels expected to be present in the exposed 

radioactive 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 •.1sed. ':::he overall dilution factor is 

12 ( 2 x 6) , so that the subsurface soil concentration guides 

would be equal to the surface guides nul tiplied by 12. Results 

are given in the first column of Table 8-1. 
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:ocating a Home on Excavated Soil 
B. 
----A second potential pathway involved the placement of contaminated 

soil on the surface. It was assumed that an individual con­

s eructed his home across the contaminated area and the excess 

soil 

soil 

sion. 

excavated from the basement was spread around his home. :he 

was used for gardening and was available for wind resuspen­

T,he basement had dimensions of 60 ft x 30ft x 10 ft (18m 

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 

(18m x 2m x 1 m). This described a volume 6.6 ft (2m) in 

width and 10 ft (3 m) in depth, running along the length of the 

basement 5 ft (1.5 m) below the surface of the ground. The dilu­

tion factor, calculated from consideration of the volume of the 

soil excavated, was 13.5. The guidances derived for this 

scenario are given in the second column of Table B-1. 

c. 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. 

?or l37cs, the most restrictive exposure in this scenario would 

result from external radiation. Using the value of 0. 62( R/hr) 1 

( pCi/g) for a uniformly contaminated soil (Healy 19798), the 

exposure for 2l.lO h would be 0.15 mR/(pCi/g). Results of the 

analysis are given in the third column of Table 8-1. 

D. Tritium Concentration Guides 

Tritium was treated as a special case since it was not included 

in the referenced reports (Healy l979A and Healy 19798). Soil 

concentration guidelines were derived for tritiated water. ~e 

guidelir.es were given in units of pCi per ml of soil moisture, 

rather tran pCi/g. The three scenarios considered for tr.e sub­

surface soil guidelines were also analyzed for tritium exposure. 

These analyses are not described here due to the minor rale 

tritium played L~ the decontamination effort of the project. 

7he surface soil ~oisture guideline was 8870 pCi/ml; subsurface, 

120 000 pCi/ml. :hese values are in Table III. 

E. Application of Guidelines 

Most contamination occurred below the liquid waste line at jepths 

ranging from 3ft (0.9 m) to 30ft (9 m). Surface contamination 

at or near the surface could apt:-ear in areas near the trench 

where excavated soil was placed, and the surface soil guidelines 

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. 

I 



Guidelines given her-e wer-e der-1 ved for- ar-ea sour-ces. In tr.e 

field the simplest use of these guidelines would be to apply them 

to single measur-ements, such as soil samples. However-, flexi­

b 111 ty was r-ecorrrnended in cases wher-e a single sample exceeded 

the limit but, when aver-aged with other- positive s~ples 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. l'lhether or not to apply a"1 

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 (18m x 2m) contaminated area (same as in Section B). 

Excavated sections of liquid waste line were cleaned until no 

above background readings were obtained with survey instruments. 

When no excess radioactivity was measured, soil samples were 

taken along the trench bottom and trench walls. The number of 

soil sampling locations was detennined by expected radionuclide 

levels and their variability. 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 (~ 3 std dev) for a 5-min ~ount has been 

estimated at 26 pC1/g for gross alpha (background count of 30) 

and 3.75 pCi/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 soil guides. 
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TABLE B-1. SUMMARY OF SCENARIO CALCULATIONS FOR THE SUBSURFACE 

SOIL GUIDELINES (pCi/g)a 

Erosion Locating a Home on Excavation of 
Rad1onucl1des Scenario Excavated Soil Contaminated Soil 

A.M-241 600 675 724 

Pu-239,240 2400 2700 1942 

Pu-238 4200 4726 3185 

U-238 960 1080 5550 

U-235 960 1080 5550 

U-234 960 1080 5550 

Cs-137 960 1080 3360 

Sr-90 1200 1350 2.3 X 2.06 

H-3 b 120 000 4.0 X 106 

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

b pCi/ml of soil moisture. 
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APPENDIX C 

PROCEDURES FOR ALARA DECISIONS 

)..:.;:?A poUcy is 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 per!'onning his job, 

o limitations on potential exposure of workers from any radiation source 

left after D & D activities, and 

o limitations on potential exposure of any member of the public from any 

radiation source left after D & D activities. 

:~pl~entation of ALARA activities is directed by P~E-1 (Radiation Protec­

:ion Group). Oversight or enforcement is provided by HSE-8 (Environmental 

Surveillance Group) when the project or activity could have a potential 

~mpact on the environment or has a human/environment interface. 

A~ARA activities are not directed by committee at Los Alamos. HSE-1 
personnel responsible for monitoring operations involving radiation or 

radioactive material of a particular site advise the operating group on how 

best to perfonn the work in a manner that keeps doses ALARA • 

. .u.ARA applications have been corrmon in D & D work at Los Alamos. D & D 

workers have had very low dose acquisition compared to radiation workers. 

Our 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 

;,:eep dose levels low. An HSE-1 health physics technician is assigned 

~ull ttme to D & D projects. 

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

with left contaminated i terns or soil. The general procedure followed to 

arrive at A1ARA decisions for left items was as follows: 
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1. The HSE-1 representative is informed by the construction engineering 

representative that an item should be left in place for substantive 

reasons: it is beneath or encased with mjor utility lines, 1t is 

beneath structures or streets, it is at depths too great to reach by 

no nnal means • Extra effort to remove the item would exceed cost/ 

benefit guidance. 

2. :he HSE-1 representative verifies that the quantity of remaining radio­

activity is either low enough or its depth is great enough that the 

1 tern will not pose a hazard to workers or the public anytime in the 

future. llitomtment or placarding or placement of a monument is con­

sidered in cases where intrusion by digging into the area could be 

hazardous. 

3. ~e HSE-8 representative is informed of the need to leave the item in 

place. He investigates and concurs or asks for further effort. 

4. When concurrence is reached, the P~E-1 representative prepares an AUL9A 

memorandum and includes descriptive material as needed to document ~he 

location and activity level of the item. 
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OFFICE MEMORANDUM 

I.. OS ALAMOS NATIONAL L.AaOIItATO•v 
.,_.,.,.tvERStT'V Of: CA~o•'-.-::A"'f•• 

I..OS Al.AMOS ,.,.EW io4E x tC:: 81~r. 

Te••or.o"e E •t 

Radioactive Liquid Waste OATE August 28, 1 981 
Collection Sy3t""' l.l!!prov..,ent Project Flle 

l~Technieal Manager 

bst. Technical Hanqer 

St!l! PROJEC7 B: L!NE REMOVAL, WORK PACKAGE !.2. TA35 

ij01 

Between August 1U ar.d 2U, 1981, u part or the Acid Waste Line Re111oval 
Project, nructure TSL-22 at TA-35 shown on the attached figure wu 
excavated and taken to the solid radioactive dUpoul site for proper 
bunal. TSL-22 was fo,.,erly used as a sludge holding tlnk for a 
radioactive l!qu!d processing plant at the site. Upcn removel It w~s 
found that surround!ng soil was cont .. inated to as hlgh as u.6 x 10 
disintegration per 1111nute per gr .. of soil (d/11!/g) W1th Sr-90 and 
Cs-137. This so1l was excavated laterally until no further 
contlllllnation was detectable by established lllcnitoring procedures (3a­
error = 3. 7'5 pc!/g gross beta l. :11e soil was also uc.,ated downwar1 
to essentially solid tuff at about four feet below where the bottom of 
the tank had been located (total depth ten feet below surface). At thls 
depth, actiVIty levels rang1ng between t80 and 5,000 pCi/g gross beta 
prlmarily essoc11ted with cracks between solid pieces of turr were st!:l 
deucUbh. 

To further decontaminate this area would require large heavy equipment 
and en inordinate ~uentity or soil rtnovel. The ercll'lated aru is 
closely adjacent to TA-35. TSL-7 which is within en active L.boratory 
s!te. Also comparison or the activity type, levels, and distribution !n 
t~e plt to hazard evaluation scenarios for Sr-90 Indicate a very low 
probability or s~cnlficant ·~posure due to any future intrusion lnt~ th• 
contaminated area. 

F~r these reasons, 1t has been recosaended and approved by Line Removal 
P·oject Planas .. ent and DOE officials that there be no further decont.nl­
natlon of the area and that the excavation be backfilled With clear. 
~o11. !his document verifies that tne proper 8Uthorities in compJ:ance 
w1 tn established end approveo procedures have determined that the area 
described above has been deeont~inated to As Low As Reasonably 
Achievable levels. 

LH:jm 

vSQ.V .- ~\!!!. 
Willi .. Crl SIIOn ~ 

Planaser Loa Al .. os Area Office, DOE 

Cf{'l(., 
Date 
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memorandum 
.. R.t.WCS Improvemel'n !'ro}eco:: Su~-ProJec~ B- a••• September 1, 198 2 

~1ne Removal f1le ~~ 
Ray Garde, Tecnn1ca1 ~anage~ w•••••• •o.••-••• E:Sl7/7-5397 

._.., 

'""" J. R. Harper, H-7;}L~ s•woo. H7-82-Jl6 

•~Ao~Cc' •ALARA• DEC4SION AT '!'HE TA-3-S~-703 LOCA':'ION 

TA-3-SM-703, a 1.3- x l.J- x 2.3-me~er concrete ac1d sewer 
manhole str~c:o.~re, was removed on August 30, ~982, and d1sposed 
of at tne sol1d rad1oact1ve waste d1sposa1 Slte. Contamlnated 
so1l found under tne struc~o.~re was removed such tnat a 2.7- • 
2.7- x 5.3-meter p1t was crea~ed 1n tne former locatlon of TA-
3-SM-703. The average gross alpna contam1nat1on ~ound 1n tne 
bottom of tne trench .... as 140.4 pC1/g of sell. 7ne nnqe of 
gross aipna contamlnatlon levels was from 78.4 pC1/g to 255.1 
pC1/q, T:-:e average beta-gamma contam1nat1on found 1n tne oottcl!". 
of tne trencn "as 22.8 pCL'g of so11 wlt!'\ a range of contamlna­
tlOn levels from 19.9 pC~/g to 24.0 pCl/q. 

To fo.~rther decontam1nate tn~s area would requ1re large heavy 
equ1pment and an 1nor;cilnate qo.~ant1ty of SOl~ removal w1t.r: no 
s1gn1f1cant beneflC~al retur;ns as hazard evaluat1on scenar1os 
1nd1cate an extremely low procac1l1ty of sign1f1cant exposure 
due to any f:Jto.~re 1ntrus1on 1nto the bottom of tne contam1nated 
plt. The s1des of the plt are not contam1nated accord1ng to 
es~ablished mon1tor1nq procedures. 

for these reasons, 1t nas ceen dec1ded oy t..1ne Removal !'ro:ect 
manaaement and :)()£ off1c1als tt:at ~nere oe no fo.~rtner decon­
taml~a~lon 1n the plt and that the p1t locat1on t:le documented 
and the p1t ~acxfllled w1tr. noncontam1nated so1l. Tn1s doc~­
ment ver1f1es tnat tne proper autnor1t1es 1n compliance w1t:-: 
estacllsned and approved procedures have deter~1ned that the 
area descr1ced acove nas t:leen decontaminated to ~s [..ow As 
Reasonacly Acn1evacle t..evels (ALARAI 

JRH/pc 
' 

w~tQ ~ c_ ... i-· .,. 1 E.1 am ~ r ~ smon 
t..os Alamos Area Office, ~JE 

_; / 

lfa rry S. J~rdan 
const~uct1on Project ~anaqer 

To: RLWCS Improvemen~ ProJect: 
Sub-PrOJeC~ B L1ne "emoval f!le 
Ray Garde, H-7, MS E5l8 

September l. ~382 
H7-92-3l6 

D1str1but.1on: 

H-l Group Office, MS P229 
H-7 Group Cff.lce. MS ES18 
H-8 Group Of!ice. MS K490 
w. Cr1smon, DOE/t.AAO, 115 A316 
H. Jordan, ~DO, MS P228 . Har!)er. H-7, MS ESlB ~. 

I 
I 
t 

t 
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'0 

··-....... 
• ..,...c, 

:;~~ITJlOO 
Los Alamos Natoona•I..IDOtatorv 
Los Alamos. New Mexoco 8 7545 

Carda 

Jl• co4't 

memorandum 

""" !lo1'Ch %, 1984 

E520/7•5420 

~ECONTAKIHATIOH OF TVO StCTIOKS OF LINE 20 AT THE S!l•ll·llo AREA 

A total ot lo) tt ot Lloa 20, a 6" Yitraoua clay plpa vora 
dec.oac.a•1nated, aurveyed, •••led &Dd left la. place oa. P'lar~:oh l, 
1954, 

~ho tlrot aactlou woo 27' loaa located uador troller SH1515. 
T~• 1ecoa.d aac.cioa va• 16 1 loG& eucaaad 1a concrete Located 
ua.deT a va~ar ••1u. 

!ho docoata•laatioo ottort coaoiatod of avab~ia& tho iaaido o! 
tho plpa with dataraoato, rlooia& oad drytaa. Tho 16 ft 
aeetioa wa1 vaefted tv1ca. 

loth aoctioao voro ourYoyod !or alpha oad bota conto•inotioa. 
01~ect aurveya wera ••4• ~ith ltaadar4 portable l~atr~menta. 

:~a alpha detector v•a.attachad to a teo Coot pole aad the plpe 
waa aurveyed fro• eath aad. 

Swipoo voro couatod oa proportioaal couatoro at TA-50. 

Ciract·olpha ourvoy roo11lto voro <100 dp•/50 c•l (laor••l 
bac~arouud tor tho lnotruaonto) beta raadia&a wore <0.2 aR/hr 
(boc~aro~&ad !or thio area). 

Two of t11o ovipoa takoo oo u .. oaot ood of tile 16' nctloa voro 
ovor 2 x bac~arouod, tile pipo val rovo1hod aud tho recount voo 
at bac~arouod lovolo. Tho ooil located at the aodao! tho Pi?• 
woo bolov oatabliahod auida lim••· 

Tho oxact locatiooa vo~• rocordod tor tho ol bullt dravlo&•• 

xc• File 
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•o 

··-

LOs Alamos Naloonal L..aeoratory 
LOsAiamos.NewMexoco 87545 

Ray Garde, Radiation Protection 
Assoc1ate Group ~eaaer 
Jim Cox, Technical Supe~/\or 

/,1\.:..:.-
HSE-1-84 .I 

memorandum 
..... June 21, 1984 

ESZ0/7-5420 

•~•· A SECTION OF LINE JOA LEFT IN PLACE WEST OF DIAMOND DRIVE 

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

The section of pipe was located under a 13.2KV unaerground electrical 
duct encased in concrete at a deeth of ~feet. During the encasement 
of the electr1cal duct, the 5' portion of Line 30A was also encasea 
in concrete. It appears that Line JOA was filled w1th concrete. Since 
Line lOA has been abandonee, no effort was made to repa1r the line or 
remove the concrete. 

Oi rect alpha surveys on each end of the encased section were 5 200~:~/ 
lOOcm2 (normal background of the instrument). Soil samples along ~~1s 
line nave oeen less than ZSpc/q. 

The e~act location were recorded for as-built drawings. 

JC :ib 

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

LOs Alamos Naroonal L.aeorarory 
LOs Atarnos.New Mexoco 8i545 memorandum 

•o Ray Carda, ~adiation Protection 
Assoclata Group ~aadar 

·- Jia Cox, Tacnn1cal Super~ 
•·- IISE-1-411 

.. ,. June 27, 19811 

_, ........ _ £52017-5~20 

, ...... , A SECTION Of' LINE 12 RDUININC AT THE SH-16 PARICINC AREA 

A total or 6) raat or L1na 12, an e incn Vitreous clay pipe were surveyed, 
aaalad and left 1n placa on Kay 23, 19811, 

rna aact1on or p1oa waa located under a concrete rata1ninl wall and ~arK1~g 

area at a daptn or approx1 .. taly 111 raat. 

Direct alpha, beta and ..... aurvays or 1na1de the oioa ware ~ 200 dpa/100 o~' 
alpha anc ~ o.z ar/hr beta and 11.... A t~1t1ua aaea~ waa taken 1ns1de tno 
p1pa and analy&ed by HPAL tha raaMlta were 220 dpa/100 ea1

• A cloth aw1pe was 
pulled th~OYCft the pipe and aurveyed for alpna v1th a Nai counter, results w•~• 
z 1 dpalca1 • The above read1ncs were noraal backcrouna for tne 1natrume~ts. 
Tha t~1t1ua a .. ar ~eaulta 1a conaiaarea1nS11"1f1eant. 

Soil aaaole• taken at eacn end or the raaa1n1nc eect1on or p1oa 
pC1/c. The exact location ware ~eco~ded ro~ tha aa.ou1lt draw1"1•· 

JC:ac 

lc: R. Ro .. ro, HSE-8, HS Kll90 
P'Ua (TA-50) 

were < 25 



!0 

LOS AlaiT'OS NiiiONI utlcfatory 
LOS AlamOS. New Mexco 87545 

Ray Garde, Rad1&tion Protection 
-'ssoc1ate Grouo Leader ,.t' 
Jim Cox, Technical Super~~ 

HSE-1-84 

memorandum 
,..,. 

June 28, 1984 

ESZ0/7 -54ZC 

..,....c, i'>iO SEC7l ~ItS OF LINE 13 R£1'AINING AT THE OS PARKING AREA 

A total of 8 feet of 1 lne 13, 1 6" vitreous clay pipe were left in ~1a~e on 
l'.ay J, ana 5, 1964. 

T~e first section was J feet long located at 1 deotn of 17 feet under a 10 
inc~ clay sanitary sewer line. The sewer line was 10 feet aocve L~ne 13. 
w~lle attemot1ng to remove Une 13, a small craclr. and "sagging" o~ t!le sewe" 
line was detected, the line was re-suPported and encased In concrete. 

The second section was 5 feet long at a deotn of 16 feet located under ce~e~~ 
encased steam and condensate lines ana a 16 lncn water main. The r~ova1 
of Line 13, 10 feet oe1ow these lines was felt would jeopardize tne 1nte~r·:; 
of the water ma1n. 

Sections of line and soil on both sides of the remaining sections were 
s~rveyed Oy Phoswicn and ZnS Counting Systems. No ccntam1nat1cn aocve 
25 pc./g was oetected. 

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

JC: lb 

XC: R. Romero, HSE-8, KS K490 
File 

~fb:~~~ 
LOs Alamos Na110na1 Lacoralorv 
LOs Alamos New Me••CO 87545 

·-
Ray Garde, Rad1at1on Protectlon 
A•soc!ate ~roup ~eaaer ~ 
J~~ Cox, Tecnn1cal Superv1ao~pr-

,.,...,. iiSE-1-84 

memorandum 
,.,. July 3. 1984 

-••oo,..,,_ E520/7-5~20 

•·~•c• L:NE 167: CONCRETE ANCHORS LEfT IN PLACE ON NORTH SI~E Of 1.05 ALA~OS :A~~=~ 

F!ve 
167, 
.... c:t 
upper 
plac:a 

concrete ancnors (averaee s1~e 2' x 3' x 6•) were used to secure 
• 3" cast 1ran pipe, to tne nortn vall ar Loa Alaaos Canyon. 

locations refer to Enc1near1ne Dravtns No. C~3943, aneet 32 . 
aoat ancnor was reaoved, ~ut the otner rour ancnors were left 

on June 20 , 1 9&11. 

I'OI. 

The aect1ona or pipe left encased 1n eac:n ar tne ancnora were aporoxl~tely 
3' lane. !1\e aac:t1ona were deconta•lnated, the enda were sealed w:~~ 
concrete and tne anc:ftara were DacK(illed to upcrade one foot IDova tne 01~e 
open1nca. 

Dur1ne ~e removal or Line 167, ao1l •••oles were taken between tne 
ancnors, all •••olea were below est•~l1anad CUlde lines. Eabadded al~na 
act1v1tY 1n110e tne pipe vas less tnan 25 pete. Seta-ca ... ac:t1v1ty were 
at ~•c•crauna levels. 

JC;ac: 

Xc:: Al..ARA ~Ue, TA-50, KS ES20 
~- R08aro, HS£-8, MS K~90 

I 
A-7 j 
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Lcs AlamOS NltiONI UICOI'Itory 
l.::ls Alamos. New Muco 87545 memorandum 

•o hy Carda, hdiation Protection 
Associate Croup~aaer 

·- J1aCoa, HSE-1~. 

•·- HSE-1~~ 

~c• A SECTION OF LINE 11 REMAINING AT THE SH-65 AREA 

""" July 3, 1 98~ 

A total or 23 reet or l1ne 11, an 8-lncl\ vltreous clay pipe were 
surveyed, aealed, ana left 1n place on Hay 17, 198~. 

The section or pipe was located unaer 8u1ldir.1 ~M-177 at a depth or 13 
raat. 

Direct alpha aurveys or instde the pipe were ' 
readln&s were ( 0.2 ar/hr. A cloth IWipe was 
.,d aur-vayeo for alpha act1v1ty W1tl\ a Nai co· 
dpa/ce. All or the ebova reaa1ncs were nor1u. 
1nstr,.ents. 

;:a/100 ca2 and Seta 
' throucl'l tl'le pl ge 

·esulu were • ' 
o.<crouna for t~e 

So11 aaagles taken at eacft end or :~e reea1n1ng sect~on or pipe were 
< 25 pC11&. The ezact locations were recoraea for tne as-oullt 
drawtncs. 

JC:V!I 

lc: TA-55 
R. Roeero, HSE-8, HS K~90 
F'lle 

mamorandum 
.... 

£52on-5~2o 

...,...c, A 5ECT%011 OF LIIIE 11 I.UT Ill PLACE SOUTH Of PAJUITO JtOAD 

A total or rour r .. t or Line 11, an 8-inch vitreous claJ pipe were lef't. 
1.a placa on ~uly te, 1911~. 

nte MO\lOn or pipe WI loc.Ud It I depth Of 16 r .. t. 11\der I water 
••in, nora Mwer. oo-aa and talepnone 11nel. It VIII felt tnat t~• 
r"oval or Line 11, 11 to 12 hat Del ow tne1e linea lly eeellanlcal 
ee••, would pre•ent JIOPirciU1nc of tne int.etritJ or tile water' eun • 
1\lnneUnc at t.IIU clept.ll Ill' IIana wa1 oonl1clared 1 per110nnel aatety 
llatard. 

S.CUon1 of line 111«1 eoll on both aues of tile r"l1nlnc Mct1on were 
IU,.,eJed til' Pftolwich IIIII LnS OOUIIUJIC IJitiU. llo 00ftt.-1118t.1011 lllove 
25 pC111 wee Cletect.aa. 

nte euct lociUOIII were recorded for the 11-INlU dr1V11111· 

Jc: .. 

lc: I. lotlero, ICSE..,, IU 1'90 
F'1le. rA-50, "s £520 



Los Alamos NaltOnal UOO<alory 
Los Alamos New Mex•co 87545 memorandum 

·o ~ay Garda, Radiation l'!'ateetion 
As~cc1ate Group l.eodar 
Ji01 Caz, ~diation l'!'atact1or(// 
':'ec!ln1:al Supervuor 

.. ,. July 27, 198U 

··-04. !iS£-1-8• 

..._,c, A SEC!:~N Of' UIIE 2 REIUINING NORTH Of' BUil.tliNG SM-216 

, ....... ,. 

A total a( 8 feet or l.ine 2. an 8-lnc!l vitreous clay pipe vas lert In 
place an July 17, 198U. The aecUan a( pipe was lacauc at a clapt!l of 
6 feet under a N1tracen Dewar concrete foundation. 

No al!lh..car beta-&-• conta111nat1on VIII detected insicle the rna1n1nc 
aection or Pipe or alone tne excavated trench line ltadin& to or avay 
rro• Ult foundation. 

The azact locations were recorded for the aa-bu1lt dravtncs. 

JC :WI 

Xc: ~. llo•tr'a, H:SE-8, 11S P:U90 
n:e 

L::s A:amos Nai•O,al Laoo<atory 
;..:;s Alamos New MexiCO 87545 

Ray Garde, HSE-1, 115 P229 

:1m Coz, HSE-1~~ 

memorandum 
.... 

A SEC!!ON OF l.IHE 2 R~AININC WEST OF BUit.:!HC SM-216 

A total o! 2' feet o! l..lne 2, an 8 Inch v 1 treaua clay pipe wu lt!t •n 
place on Aucuat 9, 19hjt' aecuon a! pipe ••• located at • 4t;>tn of 
4 to 5 (tat under u 5' 5 1n. condu1ta encaaud 1n a 3.5 ft. 1 3 .~ 
!t. concrete ahield and uncler • concrete encaaed water .. ln. 

llo alph8 or beta-P•• cantaaJ.nation vaa detected 1naitie the rt11e1ning 
aectJ.on a! pipe or alone the ••cava ted trench Una laadinc to or ava y 
!ra. the aectJ.on. 

The ezact location vaa recorded !or the aa-built 4ravinca. 

JC:cal 

Cy: R. Ra.era, KSE-8, ~ K490 
Fila, TA-50, KS £520 
Fila 
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Los Alamos NaftOt'oal Laoo<au:wy 
\.OS Alamos New MexiCO o7545 

Ray Garda, KSE-1, P'.S P229 

J l.a Cos, KSE-1 ~ 
KSE- 1 -ss-1' 

memorandum 
..... ze A\ACYn 1984 

~20/7-~420 

A total of 4 feat of Line 4}, an 8 inch can iron pipe, wu left i" 
place on AU«\' It 24. 1984. The MCtlon of pipe waa locaUd ' r .. t dee;> 
at atation 2•80, encaaad in concrete, ly1nc aver a water .. 1n an~ Yr.:e~ 
a c•• aa1n. It ••• felt that reaovinl th1a aaction a! L.43 wo~-~ 
jeopar'l1i:r.e the 1ntacr1ty at the wa\ft' .. 1n. 

The ra .. ininc aaction o! L.4} ••• d.acontaaJ.natad. by the KSE-1 O.con 
Section, and. t.!")tl enQe ••~ •••le<l v1 th eoncret.. Pr!or t.:: 
c1econta11J.nat1on flpha aurve1• J.nc1ieatad contaa:.nation levala up to 
4C,OOO d.;:.a/10Cc:a by n1,.. After csec,nu.a&1na~:.on thee• levela wenr 
reduce= to 4,000 c1pa/100cll direct, ana r.e c1etec~ole by .v1pe. 

JC:cl 

Cy: R.R.,...l"',KSE-8,~~ K-¥qD 
File, !A-SO, P'.S £52C 

memorandum 
.... SEPT. ll, ~98~ l.H CAADE, HSE-l 

J~!l cox~ ........ 011'"11.1,..... PZ 2 917-8080 

liSE·l-81.-SS- 18 

A SECTION OF LINE 2 RIMAININC AT S!l-io22 

A total of 7 feet of line 2, an 8 1n~h Vltreoue Clay Pipe weo le!t tn 

pia~• on Sept. S, 198/o, The ee~t1on of Pl:•e wee lo~aud. at a depth 

of 5 feu ~anau 16 •• Inch cond~a1tl encaaed In • 3.5 ft. X 3.5 

ft. concrete ohteld. 

No contaalnatton wa• detected. tnalde the r..-tn1na •e~tton of ptpe or 

alona the es~avated tren~h line leadtn& to or away froa the aectlon. 

The esact lo~at1on wea recorded for the ••·built drawtna•· 

CY: I. IOMEJtO, Rst-8, MS l490 
FlLI, TA-~0. MS•£520. 

f 
i 



"-··~,:· 

. , 

··-

LOS Alai"" OS Nat•onal Lacorate<v 
LOS A. lames "'ew Me .. co 87545 

Ray ~artie, HSE-1, I'.S 

- .:-!/_ 
~ex, HSE-1 ~ 

' 
liSE- 1-55-23 

?2Z9 

memorandum 
.... 2B Septaaber 1984 

..... IYO"I'fi.L.I-.o-1 t~ZC/7·5420 

A total of , 2 r .. t of Line 5, a 3 11\ch cast iron Pi?e ,. •• laft 111 place 
en S.pte~ber ZZ, 1984. 

The oectlon of pipe .... located at 1 depth of ~ feet under concrete 
encaaed w•ter and 1•• llnea. 

:alo conta.cin•tion wa• c1eteeted inaide th• r••aininc •eetion o! ?i;::le or 
a:onc the •zcavated trencn leac~ng to ~r away !roe tne eect1~n. 

7~e exact location waa recorded !or the ••·built drav111ca. 

:y: R. Remere. HSE-8, ~~ ~490 
F~!e, rA-50, ~~ £~z: 

L:::s Ala,..cs ~ahOI'al LaOO<ate<v 
:..cs-";ai""<:S '-lew Mexoeo 67545 

Ray Garde, HSE-1 , 1'.5 P229 

,; ::n O::Ox, HSE-l i/'­
HSE-1-55-27 

memorandum 
.... 13 ICliiW1Ce r 1 9 8 4 

£.520/i-5420 

A SEt'TI~ Of' LINE 2 REI'A.tNI~ AT PAJAIU'IO !G\0 

A tOtAl of 4.5 f .. t of Line 2. A 8 inch vitreous clay p1pe vas left 1n 
place on octooer 30, 1984. 

The section of pipe vas locAted at depth of 6.5 feet emcedded in a 
ccnc:rete tl\nat Clock (water mun ), NO cont.mtll'loltlon vas de tee: ted H\Slde 
tne n!!Mlnlrq MC:tlcn of ;ape or &J.orq tne excavated trenc:n l .. duoq to or 
• .,.y fran tne aec:uon. 

n"le euc:t loc:atlon 111u rec:orOed for tne u-ouHt draw1rqs. 

JC:ca1 

C'f: R. JaDero, IISE-8, MS Jt490 
rile, tA-so, MS £520 
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LDsAiif"'S Nal~ ~acora1orv 
LD$Aiarnos ~.., Mexoc:o8754S 

•• Ray C. rOe, IIS£-1 , ~ P229 

JIJII a:.x. IIS£-1 .:f 
IIS£-l-55-32 

memorandum 
.... 19 ,.,..._r 1984 

- .... ~ .... - £52017-5420 

Cont~m1nat1on up to 25 nCl/Q was inltally 4etected ln ,_..,. fe;; 
aurrOI..ndli'Q and Delow ~6. ~ IMI'll'lOie and apprcx~~Mtaiy 2()ol' ~! 
ao1l were r'W!CIIed to appn:~XIIM~ely 19 f"t celcw ;rade, 7 feet Dele> tile 
l:xltta~~ aurtac:w of ltf-lo~6. 

Up to J. 8 nCi/Q alpha a~1v:ty .....,.,ns 
liSE-a pan:1c1patlld 1n tile ~ 01tc1s1on. 

1n tile .01l. Rl:~.ar: !t:rl!r:, 
.S- ,..,~ "$ ,t.;f ,../,,, t,_i lf'v:z r' 

JC:cal .1·~ /-''"' ·-!--··- 'T . ./.7 
Attacn: Plan Vtew: excavation of ~ 

,./,, ./.. ... ,,._.. ~ 

c:y: fl. ~ro. liSt-a, HS lt490 
Fi.le, TA-50, liS £520 

TEN :;OIL SAMPLES WERE COLLECTED ON THE 
s;;TTOM AND THE SIDES OF THE PIT WALLS, 
DEPTH OF BOTTOM SUR FACE WAS % 19'. 6'

0 

AFTER REMOVAL OF OLD ACID MANHOLE WM·6 
~- · ·~ES WERE COLLECTED NOV. 2, 1964 

5 

POSITION I o S.E. WAL..L.. 14o !123 
POSITION 2o S.W WAL..L.. 14° 2064 '' 
POSITION 3 o EXACT BOTTOM 17·112°·18° 7'3 
POSITION 4 • EXACT BOTTOM 17·1/Z·ISo 3' .. ~ 2! 
POS!.,..ION ~'EXACT BOT"'OM 19·1/2' 2939 ·~ 
POSITION 6o EXACT BOTTOM 19·112° 940-
POSITION 7• EXACT BOTTOM 1?-1/2'·!8' 3832 :C 

POSITION 8 • EXACT BOTTOM 17·112'·18' 11:9 
POSITION 9 • NORTH~ WAL..L.. 14' 1~8 
POSITION 10• WEST WAL..L.. i4° 

·. 
'-!HE 46- , 

~~MOTv~'j_f 
--- I lo 

0 -

LINE 48~ ) := 
!REMOVECl I ISo·O" .r,._....;.:_..;.___. 

PLAN VIEW 
SCALE • I" • 10·· 0 

l TA- SO 
r,. SOli.. L.t.a 

~ I 

L/.j 
I 

1 



........ 

memorandum 
,.,, 28 January 1985 

.. e•' va.leort 1,.. 
~ 

1 
•• '"" ~~~~<;tlOn GrOIJ!l r..eader 

)II" :.>•· ;;sE.-·f 
- ...... ,,,_ £52017-5420 

...st·l-ss-5 

:..·· ~ t.:~ r.....,val o! '.0::!-!SL-12 and L1ne 90" "l' t.~ 50 mr/hr t:oot.A""l.,.,..,4 
•• ~· .:etecc.e<! 1 1onc; tne f•c• of tne conc:-et• fo~noat 1.cn of :-s:..- ... 
:;.con<..,.,nat~on ott~ts on t.ne c:Qncrete .., ... lftlni.Nl d..e t.o t.ne rcuc;~ 
''"'dace. :?W lcxa• conumu,.tl.cn .., .. retf'D'Ved. !'i.H··•!'St.-12 an::S I..1ne iGA 
·y•·"'l •-5 teet ust of -:"SI..-1 at. • deptll of 5-9 teet .,.re rei!!Oved. 
C:,nt .. ,nat.etl toll ..-•n•rQ 1n t,. trencn ranqed fr= aoo ;>C~/Q. ~r~ss 
:.ta on t.ne e.st •H to;;;)] nCl/<;1 ~ron oeta next. t.o rst.-1. 

COt"U"ued excavatiOn next to !S!.-7 >~45 fe~t ..,...d endA!lQer tl'>e 1ntegnty 

of t....,. DUl.~dl.t"Q• 

~ 1 c..,ord ~ro, HSE-8 partlctpat.ed tn tile Al.JoJ'oA decu 1on. 

JC:~•l 

A<tiiCn: Plon '"'"'• .,.st. elev: D<cavauon of 1SL-l2 and I..lne 90" 

':'(: ....... _ ............ ,. 
,,_,, :~~-so. I'IS 020 

TSL-7 

s 

r: r7!t~ so:~ SAI1l'L£S WEll COL:.!C'!~ ON TliE 10-:'i~M. 

"': s 1:ts Of TliE PI~ '..;A U.S. ~EPTll Of lOTTOH SURfACE .. , a· -a" AE7U w .• v.\~ ~f THE OLD AC:D ~SIIOL: 

75 ~ .. ~ 4. A~'ll )0' -0" Jf ~:NE 90-A. S.vii'LLS ·otRE 

: :~.!:7!0 ;AIIl<AJIY 8. !985 thr\.1 J~UAIIY ll. 1985. 

ACt1V1tY _,,;' 
~ 

'~SITIU~ 1: EXACT IOT':O!I 8'-8" l8H 

~':IS:TtON 2: EAST WALL 
6 ._, .. 98 

,OS:TIOS l: otSt 11~1. o'-6" 46~ 

P')S :":'lON . : EXAC';' IO!TO!I a.-~" 2024 

·:itOM ~: lltST IIALI. 6'-6" 863 

i!OK 6: LAST WALL 
6' _, .. 2027 

'uS:liOM 
,, EXAI.:T IO!TUH 8'-2" U89 

?~":ntOM I: EAST WALL 6. -6" 817 

rCSI TION 9: lint WALL 6'-6" 7l.:. ~ 

,OSITION 10: EXACt IO!TCI1 a· -a· 1967 

'OSITION U: lltST WALL 6'-6" )6~9 

'~SIT! Oil 12o EAS'l \lA~ 
,._, .. 491 

'CSITlON ll' EXACt IOTTOll 8'-0" la69 

'OSlTIO~ l4: EAST WALL 6'-6" 7~7 

'CS!i!ON !): lltST oA:.~ 6'-6" 2011 

0< 

PLAN VIEW 
SCALE• 1"•10'-0'' 

/ 

! 

I 
I 
l 
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1 1'4 r ihr Meta-GA~ 

10 ... 40 !'trll1r "~t•-f...tJM'Ul 
lO - 50 H r .t11t f\ct.,·Go~~ 

;o M rlhr leto~-G ... -• TSL-7 

• ALL D!REC'T W~DIIIGS TAilf.N llN WEST 
STDt WALL ITSL·I) WITH A STAifliA.lll 
?ORTAIU !NSTIIU"[N'T AND C. H. OETEC'!'DR, 
OPEN SHIELD. 

I I I I 
~____;,..' __.__I I .. 11~1 -----.:.1 -

{FOUNDATION WALL l 

12'·0· 

A-14 

12 
X 

15• 1 15• UTILITY 

;m 
llllJE. 

T\.lfNEL 

9 
X 

-50 ... /lw 

II 
X 

WEST ELEVATION 
NTS 

ASPHALT 

6 

EAST ELEVATION 
NTS 

7ff!g 
-:;;; 
( i/ 

! -
i 

I 
I 

l 



,. Allen Valentine 
Rad1at1on Protectlon Group Leader 
Jim COx, KSE-1~. 

HSE-l-SS-7 

memorandum 
.... 12 f'ebr\l&ry 1985 

!:52017-5420 

.....,..., A SECTl~ OF tiNE ll4 RD'AINI~ AT 'ISI.-27 

.. 
·-··-

IIA.II!Ct 

A total Of 168 feet of tine 114. a 3 inch SS p1pe were s~rveyea, sea•e:, 
and left 1n place on January 24, 1985. 

t.lne 114 WU 1n&t&lled in 1961 tO CArT{ CCI'It ... iMted waste fr= 'IS:.-27 -­
!5~41. The l1ne was never uaed fer ccn~1nated waste. 

St.artirq at 'IS~4l, 17 feet of tine 114 werot r~ed. to a point ...nere ~~ 
ran under a cx:>ncrotte 1nc:aaed l3.2K\I pgwar linea. ~ nrnunder of ~~.e 
line lays under var1ous ~tllity l1nes and tne TLS-27 parklrq let. It was 
dec1ded t:oy HSE-l and ENG-l t.c l .. vw tnu secuon 1n place. 

ltl CClnt-.1nation was dete~ed in tJle pi;. or excavated trenC/\. 

Richard Ra!wro. KSE-e and c. HoMer, ENG-1 partlclj:lated 1n t:ns ~ 
deC1Slon. 

:c:cl 

CJ: Au F 1•11 Ou 110 lfl)i: 
c. Hor.ner, ENG-l. !"S M7l3 
File (IA-50, MS ES201 

~ ~~ /Z\~~~~~ 
lb~ u=J.~- . ~~ 
I.J:lsAiamOS Natter: . ....:xltatory memorandum 
I.J:lsAiamosNew·• ·.:..:::o..::.87:...::.S4_:_S _______________ _ 

Allen Valenune 
Rad1at1cn ProteCtlCn Grcup ~ader 
Ji.m COX, HSt-lCj::. 

HSE-1-SS-8 

A SECTI~ OT UNE 68 RD1AINit.C AT 'ISI.-29 

.... 12 Februa~t :s:s 

!:520/i-5420 

A toul of 126 feet of Une 68, a l inch !s pipe werot aYrVey.c!, seale: 
and left in place on J&nuary 24, 1985. 

In 1961 Une 68 vas inatalled to eany c:cntlllt1nated vaste fran 'ISI.-29 :o 
1SL-41. n~a line was never uaed for contJIIII.nated waste and was later 
inQQrporated into the bulldirqa aewer .ysc.-.. StartlnQ at T.SI.-41 ap~rox. 
28 t .. t of Une 68 vas lWIII:IV.C. 1t:1 c:ontalllnation was detaetld ~n tne 
pipe or ac:avaud uwnen. 

Ric:tlard ~ro. HSE-8 and Il. Hohner, DG-1 puc.icipatld in the A1..»Vt. 
deeia 1on. 

JC:el 

cy: 2 a , •• a 'CS r·en 
c. !!Oilner, DG-1, MS M7ll 

! !TA-50, MS E520l 
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LOS AlamOS NatiOnal UCQrato<y 
LOS Awnos.New Meaco 87545 memorandum 

•o .l.l.len Valentine, ~diat1on Prote<:tlon .. ,, february 26, 1985 
Group t.eader 

·- J1.111 Ccx, HS£-1;,£.. -•••-•- £540/7-!>420 

,,,_., HS£-1-55-14 

~L-10, four ccn<:rete liquid was~cllect10n tanxs and apprcxunately 340 
m of 5011 were AIII:IWd to 18-20 ~~below 9rade. 

U!' to 356 pCl/Q ;ross a.ta CSR-90/Y-901 ac:tivlty rwn.11ns 1n tne 11011 at 
uus O.ptl'l. 'Ihe arwa was back filled to ;rade. 

FUcharj Rarero, Jay Wenzel, HS£-8, and D. Hohner, OG-1, !)Articlpated 1n 
ttw AUI1lA decu1on. 

JC:sb 

Attaer-nu 

Xc: R. Ranero, HS£-8, 1".5 K490 
c. HOilne r . !:Ni-l. 115 117!3 
r~le, !A-SO, 1".5 £520 

WORit PKC. 11.5 TA- 35 

---locat.i.on of so 

above quide1 nes 



Los A:amos Natoonal LaOo<atorv 
Los "'James .'lew Mf!.,co 87545 memorandum 

•o Al :e~ 'I. Valent 1ne, Rachauon Protect lor. .,.,, Marcil 4,1985 
Gnu;:: :..eader 
J:..~ Cox, HSE-1 :"ech~lc~l Super:"l:scf'· w••••oo•c.•-"' ES20/7-5420 

, . ..,.. H.SE-1-J':-l '7-85 

•-•·oc· A s:::::-:-:::r; Of :.rs!: 71 RD'.A!Sr~ S.::X.!':'l-l 
OF ~c!!...::~ rs:.-2-:-

Approx:..~telv 15~ feet of llne 71, a 4 1nch black steel p1pe were 
so.:-1eyf!'C anC: left ln place on febt"'..:ary 2~. 13~5. 

n-.e secuo~ of ;:npe was loc.at!!d at a dept~. of apprcx llNitely 30 feet 
under: tne ::nn-Benn for auostauon :SI.-53. 

ICl c:onto!lll'llnatlon WliiS Ol!tectee l" t.".e ;ape or excavated tr:enc:. 

Rlc~..ar-: l't:ml!ro, HSE-8, D. Hollner, E:'lG--l. f'4rt.lc:;:.ateC: 1n t!'le 4U.R.A 
deClSlOn. 

XC: R. llr::rlwrn, I!SE-!, 115 11:490 
~- Hohner , ENG-l. ."S ."!~ l3 
F~le I'A-50. "S ES201 

A-17 
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A-18 

LOS AI.,.,OS Naloonat UOOI'atory 
u:s A1amos '<ew Me .. co !3754'5 memorandum 
.l..l.len "· Valenu,-,e, Radiat:on Prot~tion ... , 
~uj:l :..eadet' of, 
J;.::: Cox, HSE:-1 ~1m1cal Supervuot'T •••"""~•·•-

Marc;i'l 6, 1385 

E:520f7-5420 

A tot.!l of 35 feet of Line 70, a 4 1nci'l SS plpe -re sur-1eyfKI. sealed 
and left :n j:llace on February 23. ;985. 

~ fi~st sect:on was 18 !eet lonq located at a deptn of 2-3 f~t undet' 
t.~e founda~lOI"'. :::! tlie -r:-a~.s!or"ter- C1! St~rage Ta.v.. ~~e secor.C: sec:!:~ 
was l 7 feet lane;, 3 feet deep and locatfK! un<1et' two c:onc;no:.e e~cased 
watet' ma1ns. 

NO con:am1nat:o~ was detected :n eiti'let' ~1n1nq sect:on o! ~:j:)C. Ct' 
~~ excavated trencnes. 

i<lCilat'd !lcMet'o. H.St:-8. :::. 'k:>nne:-. ~,...!, partlc:pated 1r1 ~ne AJ.».A 
deClSlOr. .. 

JC:~v 

Xc: R. ib!-ero, HS£-8, ~ K490 
'"' H':ln~r. E:SG-1 • .._s ~:J 
f:!e (7A-SO. MS £:52:: 

~ransforll'!e,. oil 

storage tank 

~·ORK Pl<G. ll. ) T!1- J 5 

r 



• 
. .. -="""'bl-;.\"":~~~~ 
~~~ ... .::.-·::..: ........ :~ 
1..0s Alat"''S ,._.ar•on.a•t..aootalorv 
... ;s .a,ai'T"CS ~...., ~"~•CO d7545 

"-!.len 'I. Valent 1nor, lladiat1on P.....,tect 1on 
.:~:::~ :..eader 
JJ..":\ :Ox. "'C!'Ir.H:a! superv1so'f' · 

KS£:-hlC-24 

memorandum 
.... ~rch 19, 1985 

...... 01' ..... 1-o-c 

/1>. S!r:':CN Of' r..:st: 49 tLf1' r~ ?t./I>.Ct /I>.T T.>.-35 

/l>.i:>PMXl.'!'.ttely 2.100 f..,t of ~!:">e 49 a c""'rl1nauor. ::>f J '"'"'' cast 1 r::<~ 
&ret ;>lastJ.c ;a;:>e ,..,... left J.n ;:ac:w on l\lrcn 15, :;as. 

~ Pl;>e 1s located It • "-'PUI of 4 to JO feet undl!r o d1rt. ::.,.,.,, 
~.Jn:.:.IC w1 t.n o;:w,crete. upn..l.t r-oaaw•vs, &lde ulKs. nt..l"'lrlous •x1st 1rq 
w::.!:.tles, StC~ d~•lns, and transpo~&Dles. 

~ to cor.str-..ct1on ;>roJecu. ~iM 49 ,... ntlocated .. ._.rol t:.mes aret 
t..,.. on:;:rwol cast ~ron p:;:>e was re;>lac:wd Wit~ p!astJ.c p:;:>e. .'10 
cont.r.urwouon was detected 1ns1de !:.he plasuc p1pe, or excavatood 
t1""enc::~s. :.Cr:tS"\lnAtlon 1ns1de Ule cast tr::n ;:ape r•n;ed tr"'"" ! :o s 
~·~~ ;~s !:let& ISR-90/Y901, and was detected at t.~ mecn&nlcal JOI~ts. 

SW1pes .r-.adu-.;s at t.""se P<'"'ts -•• reqat1ve. 

R>c~a~ ~.....,. HSC:-9, and D. Honrwr E:'le-1. ;>art.lClpaud in :..ne i'.UJ'.A 
deCJ.SlOO. 

JC:'::'." 

XC: R. !Ooero, HSE-9, KS K490 
:J. Hon,..,~. E"':i-l. w.s M~:J 

f:~e ::A-Sil, KS £5201 

LIN( 49 Z661' 

RE~VED 500' 

I . II. L. - •9 Ol/12185 

LENGTH OF CAST IRON I PLASTIC PIPE UNliiOIIN 

r 
I 

t 
I 

CHAt• 
liNK 
FENCE 

1' 
I 

·-·· Cle&IIOUt • -16' of ptuttc ptpe 
-6' 41Up 

~: 
~llG. 
Soli< 25 IICI/9 s.,,. . aKG. 

~-·" 145' of c.I.P. 7' -8' deep 
Readings: Otnct 1·2 •rttrr 

Soli • < Z!i Jl(l/t 
s.t,. • 1114. 

;IIbert ,_,ntOJI HS[•l 
ltclllrd •-o HU•8 

R-weol C l HIIOUt 
• -6' of l" pluttc 
ptpe 6'-IZ' dnp 

ha411"9': 
Otrect • llG. 
Sotl <25 g(l/9 
s.tpe • llG. 

1 
NOIITH 

l 

~·• ct•-t • 
-6' of C.I.P.-6' 
dnp 

~: 
~r-~et;; l .,,tr 
liuttts o1111 
Sot I < 25 pCI/9 
S•lpe • 21 lltG. 

1 
·-· ... C l HIIOUt 
•- 5' of l" c .I. P. 
-5'-6' d .. , 

~r••n•n: 
rect - llli. 

Sotl < 25 pCI/9 
S•tpe - llli. 

s 
L 

10 

·-·" ]]0' of l" C .1 . P. 
surflce to 
-•· deep 

~: 
OTreet S.r/llr 
1t TSL-10 
1 •rlllr 1 t 
TSL -114 
~tl -<25 
pCt/9 
s.t,. - IKG. 

lnst..-t 1Ndi"9S: 
Direct • leta-ti- Llllll• 14C open sllteld Iii! 
tulle (Ill clos" 111teld r•di"9S 1114.) 
All •tcro_. reedlft9s llG. 
All PAC-7 &lphl rNdi"9S IKG. 
Soli - HSE·I, Ludl~ .adel 2200, Ludl~ 44·1 
S•lpe: Decon,Proporttoowl, IIIC PC-US 
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L.OsAiamos Natoenal Laoo<atory 
l=S Ala"''S New Me•OCO 87S45 memorandum 
Allen ~. Valenune. A4dat1on Pr-otection ... , Man:h 20, 1985 
~P r...eacer 
Jll'!'l Cox, T'ecNuc~l Supervtsor"".,L(: --.•'O""'t"•._,.., E520/7-5420 

.I 

A total o! 40 feet of Line 2. an a 1nc~ VItreous clay p1pe was le!t ~~ 
pla=e on ~rch !3, 1985. ;he section of pipe 1s located under- Pa)ar"lto 
React at t~e H1tersect 10n of ."er-c:.:ry Road. ~ 1e~10n 15 5 feet deep 
1ncased 1n concrete, along With var1ous ex1st1nq ut1l1t1es. 

No alpha or bet~ll!"ffla cont...,inatlon was detected inside the !"eel41n1r>; 
sect:o,., of ;:1;:>e or- along t.ne excavated trenc~ !1ne lead1nq to or away 
from t~ section. 

The exac~ locatlor. was recorded fer the as-bullt C~awtnqs. 

JC :!lv 

x-· R. IO!Iei."', H.SE-8. 11S K490 
v. :iQnner. ~~, .w.s ~:3 
f1le !TA-50, I1S ES2Ci 

r.: ~~.::..~ 

I I 
r·· ,--
i 

I ,.. .. 
I 

....--: :.":';..-:.".;":. .......... . -- -··· .. ~-. ---· •• ... ... •• ·: .. ~ :=-
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~~- ,-;.·"=--,, . -,, ·-··'"""'"~'L:'~ -- t..r--~~:.!J~ 
us 11.1amos Nallona4 Laoorarorv 
i cs Alamos New Me•oco 8754:, memorandum 

•o Allen M. Valent u-.e, Radiat ioo Prntectlon 
Group Leder , ,~ 

•• .,.. JJ.r.l Cox, Techn:cal SupervtsorJ'-' 

•·•oo. HSE-1-JC-26 

••o..lt' SEX:TrCNS OF' :.•:-.t:S 90, 91 AND 92 R&.A.!NIM:; AT TA-35 

,.., A()ril 10, 1985 

£520/7-5420 

Approxunately 120 feet of tine 90, 71 feet of Line ~1 and 73 feet cf 
une 92 wre left tn place Marcil 28, l ~es. 

-:'he ptpes are located at deptil rllllQtnQ fra~~ 8 to 20 feet under t1'le 
electrtcal aupply lines betw.en ButldtnQ TSL-7 and Butldtr-q TSt-2. aee 
At:.acll!'ent (ll. Rlm:lval of tines ~0. 91. and 92 would raqu1re t1'le r~ 
locauoo of elect.rlcal services, and the wtdenir-q of the area between 
TSL-7 and the elevated ro.dway, to allow the use of power equtpment. 

Contn~nation levels detected tnsirie the pipes were 3 .,r/hr in ttl'll! 90, 
2C mr/hr tn une 91 and 25 m.r/hr ~~ une ~2. ;;ross bet.a (5~90/'t90 l. 

R..:.dlard Ft:llero, HSE-8 and o. Henner. rnG-1. partiCipated in the AJ.NV. 
dectston. 

At~acnment (11 Location Electrical Services at TSt-~. 
(21 Orawtnq of ~nes 90, 91 and 92. 

JC:!N 

"tucn:-a/s 

Xc: R. lla!Bro, RS£-8, 115 K490 w/atta 
::l. licluwr. rnG-1. 115 lf7l3 w/atta 
Ftle (TA-50, 115 £5201 w/atta 

, .... t .... l ce"o'"t~ Ow .. t,eu . ~·~»•~'• ,. _,, ...... ------------------, 
r _,, .,~ ----------------·--.. , .. u ••t ~ ..... ----------., 
,._,~ ... 

AU...I:'liNIIIIIr.r ~Nif~~ 44 .r~ '~'~~M nv.r ,.,, nu1.11 
#UI.I.QII'f/6 .S'NI!!/D . Vl'lrl.l. rN4 Y' tf,l AI"'.ANt6411 rr:IIP A 
.srtrAII!INr .l"'~ ?D Pltr AAM~·~NT "-AI. IUIIII , 
RU".Akt.IJ.. Tt:f' ,._.,_, Nl' I"M.r.CA'' IU~ .IIIIIJ.L. /"A'IIIfr 
71VAr PDINr ~ t:DNIIVIr..r .s'Mif4J., I.e' I"~·~~ 
Lr&:rPr r,r,a L~ aw'.IIWI':S", rH-' .STPAN!INr ruN 
c,- t:'CIYDUir-1 .s'NAU. 14 .tt.Dt:t#T.CI!I HI J"NI .ri.D'I tNI' 
TH4' li!tJAD , HD t"IIN~IT c,r ntfU Jlli'INfl oiN<JIU,Z.' ~~ 
.WirNIIY S·'D• D,r TNI QUT.S'IM Dr rNI Alii' ''4r'Zir 
IJL/JG, WAI.L. - t:t!NZ1U'r.S' .$NALL t:DNNII~r rD 
~AISriN. .rrv11 AI'" ADMt"4h'T J.A ... 644d ~·· 
.SNDIIIIV liN_ 7'WII '4.AN. 

& 
t.CN'TRCI\. Ll""-'tT~ tna'-Cwwt.e.T'e.D 
11!01M I.NO~, <.CIIOUIT l.&f'T IW f'Uic.& 

,,t,Trl IIU}tJ 
( TS1.•7) = 
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l.OS A~S ~Qtoenal UDOrltOI'y 
WJSAiamOS New Me•co 87!>45 memorandum 
Allen M. V•lenttne, Radi•tlon Prot.Ctlon ~·• Ap~il 17, 1985 
Gr'QUP LA llde~ 
Jl.lll <:ex, Oltcont.,.UI4tlon r.c:nruc:al:' ,( - , ..... ,.,_ £52017•5420 
SUpervuo~ •· '· 
HS£-1-JC-JJ 

Lines 90, 908, 91 and 92 and approxlJ'Ioltely 2JO m3 of acnl ,.. .... ni!I:IYed to 

17 to 20 feet below o~ade. 

L~ tO 1100 pCi/Q Qrc&a beta (5R•90/Y90l aC:tlVlty ~~~~ 1n tne .01l, laee 

at ~c:tr.ent J • ~ aru vas bacK filled to o~ade. 

JC:~ 

Attac:MMent: I Ill 

x-· R. R:rnero. HS£-8, MS K490 
~. Hon,."'))'r. E"G-l. "".5 llif:'l3 
ftlc ITA·SO, I'S £520, 

ATTK "ffT: 

TSL-7 

CIU12T MOiti'O'I'A ( HS!•1) 
llCMA&D IDMI&O (HSE-1) 

I'OSIT10N 1: SOUTll W.U.L I~' -U" 

POSITION 2; BOTTOII 20' -0" 

rOSITION } : IOORTit W.U.L I~' ·0" 

POSITION ': SOUTll W.U.L 11'-0" 

POSITION ~: BOTTOM 18 • -o" 
POS1TION II: I<Oitnt WALL 11'-0" 

POSITION 1: IOT'Ttl" ll' -0" 

LIMES 90, 901, 91, 92 (TA·J~) 

A TOTAL or n,..,•nlUI SOIL SAIIPUS WUE 
coLUCT!D FIDH nus M.u. II.UCH 11. 191 s 
TIIIOUCII Al'llL S, 19U. or 111ESI: Ftm­
FOUI SAMPLES, IlCHT S_,.LIIIC POSITIONS 
l!KAlMID AIOV& I,V.L, ESTAaLlSHED SOIL 
COIICI:IITIA Tl 011 GUIDELINES • ( SUISUitf AC! 
> 1. a .!: n pc.t.Jal. 

• MICII&ST lfj ACTIYITT DITI:CTID VAS l24l 
p Cl/1 AT IOTTDN or TILMCH, POSITION 
11V111D rt¥1. NO OC ACTlVITT DETECTED 
,.6 ACTlYITT VAS QUAHTtTATIYI:LT AHll 
QUALlTATIYI:LT AMALTZED AS 90 Sr • 90 T 
IT 1151•1 atDilST11T UIOIATOIT. 

CllftNIUIATIOM UtT VAS IASID UPON ALAliA 
DECISION ACIIID UPON It JtK COl (KSE•ll 
II CIIAID IUliiUQ (I&SI•I) AICD DAIIILL HOIUIU 
(EIIC•l) 
• IIOTI: POSITION MO. S. VAS DIQIMED TO 

- H1 pCl/1 

LID 90 

LIMI 901 

LtMI 91 

LIME 92 

). s.s. 
). s.s. 
1• I.S. 

2• I.S. 

' .. Is? 
l b 1 

"~0 

1100 

) ~ 1 

6~0 

I Ol 
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:~ ·'"' :~,::6j~ . '1~,:\\1 ~ -=- ~~ .. ;JJ 

Los Alamos Nat•onat Laooratorv 
I..CS Alamos~ Mex.co 8754S memorandum 

, 0 Allan M. 'Valencine, Radiation Proteccion .... April 25, 1985 

ES2017-S420 ·-

l 
I 

J 

Group L.e ader ,... 
J1rn Cox. Dl!ccnununatlon Tec!Vacd~f._ 
Supoervuor 
HSE-1-JC-34 

SEC7::NS ~r ~!~ 34, 36. AND 38 ~N!NC AT TA-48 

ApproxUMte1y 100 feet of Line 34. 330 feet of Line 36 and SO feet of L1ne 
38 rema1n 1ns1de tne .-cur1ty fence at TA-48. The p1~s run under s1~e 
~ ways. quard statlon. s1da walk and ex1st1nq u~1lit1es. 
:l.lrlnq January-feOruary 1984, several l1nes cutslde tne '!A-48 fenced at:'ea 
-re l"IIIIClYed. :1'\u 1ncludad Mctlona of t.ines 34 and 38. Up ~o 1000 
dp!v'Soan• alpha ect1v1ty was det~ed inside t.lne 34, no deteccaole 
actlYlty 1n t.1ne 36. L.lne 38 lias anurely 1ns1de tlle cle»ed area end was 
not analyzed. 0... to the locatlon of the p1pes and lew levels of contr.n­
nauon IU'. J-s Satuznn. INC-00 r-equested Ulat we not rt!IIDYe tne p1pe 
w1uan ~:..-.. !e,-,ced at:'ea. 7:>e locat1on of t.'le t.1nes were recorded !':lr tne 
as-oullt craw«-qs. Ray G.ar:le, HSE-7 part.1c1pated 1n t.-.. dacuss1Cn wlt.."l 
IU'. S.ttlZ.'lrl. 

JC:trv 

Attecn: Oraw1nq 

XC:: R. Rarero. t'.SE-8. ~ K490 w/nca 
D. Henne:-. E:!'.C-1. .'IS l'f?lJ wtat:.a 
file ITA-50, MS ES20l 

! " ~ ~ 

1 1 i l 

k Packaq II.l T 

J • 

1 



•· .... o~ 

memorandum 
A.:le~ ~. Valentine, ~d1at1on Protection .... I'Y!y 10, 1985 
Gr-:J<.p :..eaoe r 
J:...,.. Cox, Dltcontamlnatlon Sect1on Leaf··••oo,.,.,_ !:520/i-5420 

HSE-l-JC-4J 

L:.e~e 9 (~st Sect1on1 and approlUIMtely 4m 3 of 5011 ... nr rw~CYed to !9-20 
f~t below qrade. 

L'p to 4S2 pC1/Q c
238

Pul act1v1ty ~1n.s 1n t.n• 5011 Caee attac:tll!wntl. 
area was oecxt1lled to ;rede. 

~~.ar:l i'C:n!ro, HSE-8 and C. Hohner, E:NG-1 part1c1pated i.n Ule Al.AAA 
dec:.s;on. 

JC:::r.t 

At~ac!ln!nt: a/s 

Xc: R. lb!!ero, HSE-8, ~ K490 
:::. Hanner. ENG-l. ."S ~~lJ 
f1le iTA-50. HS E520l 

IIINC 5 

I I 
I 
I 

Line 9 r-H---~!ooi 

r 

I p 20'0" 

t----------L:.-.~::. .. -- ___ lJl J '"'"' .. '' 
•l.!.!:) 
~SM-124 ,_ .. 

Line 9 6" YCP 

A TOTAL OF MMTT-ntlt:! SOIL SAMPLES VOl COLLECTED P'OI Till: P!ltOO 4126115 TllaU S/07/IS. 
or ntES!, ONE SOIL SAICPL! IDIAINID AI0¥1 t.II.L. !STAILISHED C:UtDILJIIIS ($UISUIFACI 
~ 75 pC1/a). INITIAL ACTIVITT liAS POUIID TO IE 491 pCl/t-< l'u-231. ntiS POSITIOII 
WAS DI!CONED TO 452 pCl/; AND L!l'T DUE TO 1111 DUnt OF nt! TIEIICH (19'-6") AND 
Tllf: NATUI! OF Til! SUISTIAT! (SOLID TUFF). 

N 

19'-6" 

IICIIAIID IOM!IO ·MS!•I 
CILitaT MOWTDYA KSE-1 

• 52 
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n ~~ .-: ~~~~~ 
:.::::,~ ~=---~:.;- """""~ 
LosAJa,..cs 'lat,ona' LaOOfatorv 
~sAJa...,os •;e,.. M'!!"co 87 545 memorandum 
Allen M. Valentine. Rad1at1~ Protectlon ~·• June 10, l9BS 

Group U!ader 1'' .Jun :ox. ::lecont5'!11Nitlon qlerat.1o _l,;· ••• ,, .. ,.._,_ E52017-5•2o 
Sect 1on U!ader 
tiSE-l-JC-51 

Approxunate1y 12 feet of ~lne 17 and 35 feet of !1ne l7C ~re left 1~ ~lace 
a1 June 3, i985. 

The t-.o sect1ons of pipe ere lcxated at a dept.."a of 21 feet l.ll'dltr t."ae new 
industnal waste llne. aenscr caoles, atom drauw and a concre:e 
incuanent. iSee Attacmwnt l end 2l. ·Up to 32.000 d;Jn/100 an" elpna 
acuv1ty and 5 mr/hr ::.t...,.ilmlll act1v1ty were detected 1na1de l..lne 17. :,:,.,.. 
aole to survey l..lne l7C, out USI.I1W ac:1v1ty il II'Dnt or less trw •- as 
lll'"ll! 17. !'«) ccnununauon &tlCW 25 pCl/Q wu Clete~ed 1n t.'"ll! excavated 
trencl'l. 

~cnar'd l't:m!ro, tiSE-8 and D. flel"lner, OV.l. i)Srtlcipted 1n t.""ll! AJ..AIV. decl­
llon. 

JC:bV 

At tacll : a; s 

XC: R. ION!ro, .RSE-8, ~ U90 
D. Hon.nl!r, Ol:i-1., ~ M7l3 
f1le I:A-50, MS E520l 

m!JJ 
.s .. 
w 

Q .., 
a 

~ .. 
0 
w 

0 

. • 
"" .. 1.!1 u .. 

;;:f/1 I 0 • c 
• 
"' 

AT7ACII!'iE'IT 

• c 
.... 
'! 
" • , 
• z 

1/~ 

' 
17'0" 4" VC!" (! 7-C) 

• 1 It )'de. of concrece -• pourecl ac both elida 
!n order co •••1 the plpe. 

II 0 It T II E L E V A T t 0 II 



-

Line I 7 ,..,Yed 

S to no Drain OIP 

NOT!: Soll ... alee on thP t.at and Weat atde• of where ptpe re..lna 
ore c. 2~ rCll~. .nterlor o( 6" VCP Ia rudlnl! appro•t..·ll'"l• 
32.000 d~/IOOCM2, Alpha acrtvtty and ~r./hr.~rta and C~ 
acttv ttY. 

P l 1\ N v r ~ w 

ATTACHMENT ------

( 
12'0" 

.,.... YCI' (! 7-Cl 

JS' re~a•tn1 

t~ yde. c-oncr~te 

Lt ne I 7 • I Z '0" 
rew.~ln lng 

Line 17 r ... ovPd 

Pll'V Acid L!nc 

Cllbert Hnnt~•• HSc-1 
~lrh•rd Romrro ~SE-8 
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.. 
L::ls AlamOs Nat~ uooratory 
LOs AlamOs New Mexoeo 87~5 memorandum 
AJ.le, Vale,-,ur>e. RadiatlOI"' Prot~ct:o, ... , July 22, !985 
Group :...eader- rv/1 . 
Jlr.l cox. :lecontanulatlon ~r-at:ons'>(L/ ......... ~ ... ,- E520/'7-5420 
S&ctl:ln :...eader- // 
HSE-1-JC-62 

.....,.c, c:r.-..N1!SA!t:::J sc::. t-'TT' AT EXCAVliTI:::N Of" liNE 17 

w 

1 
:.~r>e 17 41\d app~xiJ'Mte1y 18m· of SOil -~ r'W!CIIIeC t:: !~20 fHt below 
Qr-ade. Up to 399 pCl/Q beta act:v:ty ~~ns :n the so:1 (see attacnments:. 
Botll ar-eas Wl!r-e oeck filled to Qnde. 

lH c:-.a ro Rene !"0 , HSE -8 and Ca!'Te ll HOhre r- , EN:i-1 , ;>ar~ 1 c 1 pat lid 1 n Al-'RA 
deC:SIOI"'. 

JC:tN 

Attac.'l: a/s 

XC: II. Ralw~. HSE-8. NS 11:490 
D. Henner-, ENG-l. 115 11713 
f:le (TA-50, 115 ES20l 

N 

s 

SH-29 
IUIIC 9 

>II /111111111/1//, 
) 

E 
0 • .. 

un 11 (6" va Ul'ID\'ED) 

0 .... 
+ ... 
0 

,___ --£."\1 - -~ r-- ----4...!)- ----, ---------
1-

10'-0" 

P L A lr Y t ! II 

SOIL SAMPU liAS CDU.ECT!D ON 
IIEDW!SDAf, JUN! 19, 1985. 

IJ ,ct/a 
10.61 

CILI!IT MOWTTOTA HS!-7 
UCftAID l!JWIO HS!-1 
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Slll•29 
WING 7 

l// 111111/ /1//1//{ 
~ 

GILBERT MONTOYA H SE ·I 
RICHARD ROMERO HSE-9 

UNE 17 cs• VCP REMOVED) 

0 
~ 
0 

J:=-- --:(!):.-----~ J[o -- --- . ------a • 

l~ 
PLAN VIEW 
N.T.S. 

SOIL 8AIIIPL! WAS COLLECTED 
Oft .IULY 10,1110. 

8 pCI/Q 

518 

ACTJYIIX 

pOI/t 

POSITION Is £XACT BOTTOM .a•o• 
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l.OSAiam::lS N<!foONI LaCOratorv 
LaS Alamos -.ewMe•OCO 87>45 memorandum 

' 0 Allen Valent:lf>e. Radlatlon Pr::lt:ecuon '""'' July 23, 1985 

- Group Leader 
J:.z, Cox. Decont.sTI1Mt:lon Q:lerat1ons, 
Sectlor. ~4det" 
HSE-l-.JC-64 

- .......... _ !:520/7-5420 

ApproxUMt.e:.y l4 feet of Line 170 -re left 1n place on J...ty !0, 1985. 

~e sectlon of pipe was located at a dept!l of aj;lproxi.:nately 20 feet unde~ 
a rn.s1"~"'" waL and tile fl01o1 of t!le Wl:'Q 7 ~enerator = r see 
attacnmentJ. ~naole to survey Llne 170, but ass~ actlVltY 1s mere or 
less t..'le s.sne as Llne 17. l..l> to 32,00c1 d;:m/100 0'11" alpna actlVlty and 5 
IIU'/hr oeta-q.wm~a a~lVlty were detected 1ns1de Llne 17. 

Richar:l Ranero. HSE-8 and OllrnU Henner. E::.ti-1 p&..'"'UC:1;:lated 1n :Jle AUoFJ>o 
de<:u1on. 

JC:ac 

Atta. 4/S 

Xc: R. ~ro. RSE-8, 1'!5 lt4911 
D. HoMer, E::.ti-1, .~ ."'i:: 3 
f1le !TA-50), ~ E52~ 

511•29 
WING 7 

> > ~~::::0:; >>>>I 

FLOOR DRAft TO J IE PLUGGED __ _.._ 

--+--

GILaEAT •ONTOYA HSE·I 
RICHAI 'OMERO HSE-8 H.~.-. 'iJo 

----------------------
A-30 



n .'i"'\'\~ /~\ n~~("\~ 
l::;:~~ IJ-Jlw\!:::ww "' .. ~ 

LDS A..,..o5 "'ai!Onal LaDotalorv 
'-'l5 Al3f"'IOS ~ ... Mo!•<:::> !37545 

Allen Val•"t tne. RAduttcn Prnuct ten 
Group :.uc:»r 
.;lZ" COx. :lecontaml,.t:on ~rat tons-:-, 
Sect1or. ~ader-
H.SE-:-.Jc-·2 

memorandum 
... , Septt~~ar 12, 198S 

,_..,, .a.c:: >.?.57! ~:~;:: -..~ ' AND PWfiOU::S, 708, 719, 722 AND i2S 
:..tr. :s ?t.t.CE A7 7A-l 

Appr:x~tely ! .:40 feet o! L!ne 7 and • mAnholes w:-e left U'l. p.laat on 
Sept...,.r l, HB5, - Attacmwnt 1. 

:..1,., 7 ts an 8 tnc:r; vttrwous clay ptpe located at a <Wpt.'l of IPI'I:'OXtJMte:y 
16·<0 !Mt. It :as unc»r and ~rallel to ~o~ater and sanltary -r muns. 
natura; •as· steam and QOndens.te ltn.s. eeveral electrical eervtee 
~~~s. 1pr1n~~er aystam and atorm draL~. NUmerous o~r u~1l1t1es 
1.'"\C.l;..i.~l.r.; :."'f!' ,..., ind\Jstr1al ._fte Luw c:rcaa over Luv 7. 

~nnol•s '08, 7:9. 722 and 725 are ooncrete atNctures, approxuoately 
s.s· x s.s· x .S·2C feet c~eep. l'lllnnoles 708, '19 and •zs are par.allr 
~~!lee! wtt.h C'a'1c:-et~. see A~t.act1'!Wnt z. To rwrove t..lne 7 anC t.n~ 4 
!'twu·'\holes ~~id t""'!'q' . .ar-e extens1·1e excavatlonf t-~ re-rt:JUt.l~ or r"'!!!NJY.Sl of 
~~ acove uttlt:tos. and eonstjer&Ole atrwet ~1r. 

It !S fe!:. t.. .. .at :..'1e present cudQet 1s not ~te tor an ~r-at1on ot t::.:.s 
maqnt:Ae. 

""' -re ·JroACle to aurvey '-""" 7 and the IX>ttO!IS of ~'le -males, but 
&Sa.o.~tU=--; ac-:.1v:.t'/!C:l.S :rgre or ~ess tJ")e sar.e a.s t.ne c:crvwc:t.1MQ Ll.nes 9 and 
:-. ~';: :::: 4 x ::- t:;:~r.'lOO ""'• alpn.a acuvttY and 5 mr/hr t>eta <;1....,. -re 
de!:ec~ed U\S 1de !..;.nes 9 and l7. 

Rtc:>ar:! Remere, HSE·8, and Carrell Hahner, ENG-1, ~rt1C1~ted tn t11e AJJJlA 
deCl.SlOn. 

At taC!"Mtnt: 4/ s 

JC:Ov 

Xc: R. Ra!wro, HSE·8, liS 1(490 
D. Henner, !l<G-1. liS M7! 3 
J. £l2r, HSE•l. 1'15 P229 
7A-50 Ft!e, ~ £520 

w.P. tt.6, U-l 
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tut of ~410 

l' x l' duneter entry 

5'6" X 5'6" ~ 17" deep, 11\Slde durneter' 

s:· to C0"1C'~te 

J1~c« l'eadlr'QS at openlr'Q Oy PAC-7 and HSS!OSO ~1 nn·ee 14r::-e NtlA Inc 
detectacle actlVltyJ 

"Note~ JW'ICtion t:cx on nonn ude of ,..nnole w1tn '- l" c:ondu1t r..::vur-q 1n 
An easter!y d1rect1on 

MAHHOU: 1!9 

l' ~ J' d:ameter- entry 

5'6" ~ 5'6" ~ 23' deep, 1ns1de diameter 

!6' u· to top of ccnc:r'l!te 

!5'6" to top of ltanCinQ water 

:·s· of weter, water removed oy HSE-7 

SWipe tel<en along valls ·.to· dooln ext1101ted Nt'A H:D ~1e, ne<;~et•ve 

:..td Sealed 

~t Side of !'A-3. SM-29 OU! 

J' • l' diameter entry 

5'6" ~ 5'6" x 20' deep 11\Slde dt-ter 

Outtct nuld11'Q8 at openll'Q, oy PAC-7 and HSSlOSO Model "I'lree ,..,. Nt'A 

SWipeS t.Uen elon; .... us '- 10' dcM'I ext110ited NCo\ 

Lld Sealed 

IWft)L£ 725 

Ar S.E. comer of TA-3, 9t-29 ~ 

5'6" x 5'6" x 16' ~. 1ns1de di-ter 

7' to tap of concT~tte 

1 • of IUtldll'Q wter cwter f'W!'CIIIed by KSE-7 I 

6 · to tap. of sundil'Q -tar 

01rwct rtt.-dl!'QS by Pft.C-7 end HSSlOSO Model "I'lree Writ Nili\ 

H2o ~le • nec;ative 

LldSealed 



/ 
/ 

/ 

- oEP1"w or::= 
.<l.CID t_r;lE 

.JHIC.H WAS 
~E:MOv'ii:'!.) 

memorandum 
... , _., ....... ...... ~r 25, 198~ 

1:520/7-5420 

...... ,., !..."Nl: 167: ct:J0£n: ANCX:lRS U:FT IN PLACI: al SClml SitE ~ t.CS Al.NOS 
c.wtol 

five c:cncre~e anel'lO.-s Cawr- eize 2' x l' x 6'1 were IIMd to MCUre 
Nt. 16 7, a 1• c.a.st ~r-on pipe. at the acu~ll -u of ~ Al..- Catlyon. P'or 
ex~ loc:n~ona rwfu to £n;J1,_n..., 01:..,1..., NO. C4l943 atwet 12. 

1tle MCUONI of pipe left e~ ln eecll of the concreu anc::hOnl .. A 
~r'OIIl.ftl&tely )' len;. n>e MCUQNt -A deo:>n~U\Ated, l:lW enda WA 
Malad w1U'1 ecncrw~• and uw anc:I'IOn weA 1»Ckt1lled t.o 1.1p;rede orw toot 
allOW uw pipe optni ...... 

ClJr1..., UW P:WO!OYal of t.1rw 167, aoi.l ~lea weA collected bet-n U'le 
anc:no .... , d! ao1l unplee we A oelcw enacliar.d Nt. QUI Oil lin .. ( < 2~ 
pCl/Q I. l!2lltledrOed alpna &ctlv~ty IMide tne pl .. waa < 400 ts'IVlOO an• • 
Beta-q...,. activity ,..., at oac,.qrcund 1e..,.la. Ric!l&rd ~R~. KSE-8 and 
~ll Henner, ENG-l. ;>&nlClpeted 1n uw AJJ>.NI. de<:la1on. 

Att: cr:aw1..., 

Xc: R. ~f':l. IISE-8, ~ ~490 
o. Hci\IWr • ENG-l. ~ M" !J 
J. Elder:. IISE-1, ~ P229 
r,._so rue 

0 

@ 

G> 

® 

F'~O F'l LE.- SOU1't-J W6LL 
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