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1.0 Introduction

Facilities at what 1s now known as TA-16 have been used for High Explosives (HE)
processing for weapons research and development since the 1940s. The carliest facilities
included V Site. the 30s line, the 40s line, and the 90s line as well as others. These facilitios
were not designed for high production and were hastily built to serve the needs for building
the small number of weapons that were initially built at Los Alamos. The start of the Cold
War with the Soviet Union initiated the building of higher capacity buildings for much
greater fevels of research and development than had been done previously. This building
boom saw the construction of TA-16-260. and the 300 series buildings. According to the
Facihities and Waste ()péralions database. MOADS. TA-16 Building 260 was constructed
between 97211949 and 271671951 by R.EE. McKee. The original building number designation
wirs S-132. Data collected from LANL Archives concerning the amount of HE processed is
mcluded in CD form as Appendix B. The objective of this report is to document information

relative to HE (and in particular RDX) releases at TA-16.
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2.0 TA-16 Building 260, RDX Discharge
Phe HIE component of primary interest for this study was RDX becanse of its (1) relatively
high solubility, (2) potential mobility in the subsurface (3) resistance w degradation and. {4)

o fae

34
&

fow EPA health advisory Timit, Because there was not rigorous monitoring of dischar
volumes or concentrations, several different methods were used to estimate the RDX

discharged to the environment by TA-16-260 during the period from 1951 until 1996, when

the Buidding 260 outfall was ¢losed (Hickmot, unpublished data),

2.1 Assumptions About RDX Discharge at TA-16 Building 260

A major assumption that has been made for all the source estimation methods is that all water
discharged from TA-10-260 was contaminated with RDX at the solubility limit of 44 mg 1.
{This 1s the solubthty of RDX at standard temperature as measured by Lavion et al, (19873,
This assumption was used because it appears (o be the best way 1o bound RDX
concentrations and (s a conservative approach. Data from sump water sampling analysis
done at WX-3 Building TA-16-302 in 1979 supports the solubility assumption where RDX
analyses have a maximum of 63 mg/L. a minimum of 16 mg/L and an average of 32 mg/l, In
addition. data from 1933-1934 for water samples from machining and casting operations are
i the 25 ppm to 36 ppm range (Pg 2. HE Source Term Data file, Appendix B). Another
reason that the solubility assumption is reasonable is that as long as RDX compounds were
being machined. machining and wash down water would nearly always have been in contact
with small preces of RDX (with large exposed surface arca) in the sumps. This would have
heen true exeept immediately after the sumps were cleaned and a RDX containing part had
not vet beenomackined. Finally. there is not a consistently collected long-term data set

Justity and defend using @ lower concentration, However there are weekly data for Building



260 from 1972 where HMX RDX ranges trom 0 ppm to 3.2 ppm with an average for July
F972 beng 2.7 (P 30 HE Source Term Data file. Appendix B). Which suggest the solubility
it as hkely conservative. A final reason that supports the solubility assumption is that the
water used for machinimg was heated 1o room temperature (tempered) 1o reduce thermally

mduced dimensional changes in the machined parts. A final magor assumption is that all HE

dischareed was in solution,

2.2 Method 1 Discussion:

This iitial discharge estimate (equation 1) used the water flow rate data collected while
momitoring for the NPDES application program, which began in 1977, and the assumed RDX
solubtliy.

D=7 {h

Where: s the NPDES average yvearly flow rate for the vears 1977 to 1989 (7,573,882
LAYy Chs the concentration (4.48-003 Kg/l), (C s the sotubility of RDX af standurd
terperature as measured by Lavton et al (19870 T is Time (43 Y. and D is the estimated
mass of RDX discharged from the TA-16-260 outfall. which turns out to be 13.000 Ke. The
NPDES application data from the Discharge Monitoring Reports {DMR) were basically
unusable because they lump four different outfalls wgether for reporting purposes. in
addition, the Hlows used for the NPDES applications were not actual measureditotalized
flows. Therefore, the best available data for 1977 are the Section It Basic Discharge
Deseriptions. From 1978 to 1989, the best available data are the handwritten records of the

discharge data. These data have been entered into Excel summuarized by year. and the average
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annual flow rate was then caleulated for use in equation 1. {See Worksheet NPDES Flows

F977-1989 an the HE Source Term Calenlations File (xlsym Appendix By

2.2.1 Method 1 Uncertainties: Assuming that the solubility lunit assumption is reasonably
represeptative, the predicted discharge is possibly an overestimate for the 1977 w0 1966
period because the NPDES data are conservative for the later vears in that they assume
twenty-four hour per day continuous discharge. The predicted discharge is probably an
underestimate for 1952 1o 1957 because there were more machinists working, The NPDES
data represent flow rates from Building 260 at a time when only onc shift of machinists was
working and previously as many as 3 shifts/day, with up to 14 machinists/shift, were working
(this 15 addressed in Mcethod 4b). Another caveat is that prior to the NPDES measurements,
the wash down systems and methods generated more discharge water than was used during
the NPDES measurements {Rivera, pers. comm.. 2003). Before this modification
substantially more water was used for wash down and the sumps may have discharged solid

HE prior 1o 1962 as discussed i Sec, 2.1,

The average NPDES discharge for 1980, which s the fast year there were thirteen
machinsts, has the same average discharge as 1989, when there were cight machinists (See
Worksheets Methodda Noe, NPDES Flows 1977-1989, HE Source Term Calculations File,
Appendix By This tlustrates the difficulues associated with accurately estimating the flows

based on manpower and NPDES flow measurements.




2.3 Method 2 Discussion: Another method for estimating RDX discharge was based on data
collected during the Interim Measure (IM) removal of HE contaminated soil from the TA-16
Burldmg 260 cutfall pond and dramage. The removal allowed us 1o bound how much HE was
removed from the outfall pond arca and thus provided an estimate (though an incomplete
one) of the amount of HE discharged. In this approach the source release was estimated using
the followmg cquatione

P = WP ¥ MSR {2
where: W s the weight percent of HE in the soil removed (2wt %) (Gram, pers, comm.,
2002 Los Alamos Nattonal Laboratory, 20023 and MSR s the amount of soil removed
{1.60%.540 Kg). Using these values, equation 3 vields a discharge ot approximately 32,000
Kg of RDX. However, there are significant uncertainties and problems with this RDX

estimate which are discussed in section 2,31,

2.3.1 Method 2 Uncertainties: HMX was the largest HE component in the soil removed
during the IM. Thus. Method 2 may be a better estimate of HMX release than RDX release.
This observation is supported by the higher solubility of RDX vs, HMX (dd4mg/L vs -3
mg/Ly and the fact that the majonity of HE machined during the highest production periad
(1952-19573 at TA-16 Building 260 contained mostly RDX. (See Workshee

32 Inv Summary, HE Source Term Caleulations File, Appendix By In other words, given
the high solubility and approximately 40 vear tansport period, much of the 19507s cra RDX
was Iikely mobihized into the vadose zone or Caon de Valle, The domimance of HMX i th
soils removed during the IM 15 also supported by Baytos (1972), which shows mostly HMX

i sotl samples taken from the pond and drainage ditches below Building 260 from 1969



through 1971 For example. HMX RDX ratios reported in Baytos (19723 range from 3 (o 26,
and 8 of the 13 analyses have values over 100 Another uncertainty related 1o Method 2 is that
the 2 wis HE assumption is a maximum bound, and the actual amount of HE removed could
have been fower (Gram, pers. comn, 2002y, Therefore, because of these uncertamties and
the domimance of HMX m the outfall arca during the IM, we have not reduced the RDX

refease estimates of methods 1, 3 and 4 using the implied 32,000 kg removal from Method 2

2.4 Method 3 Discussion: This method is based on statistical analysis of casting and
machiung data gleancd from the archived monthly progress seports from GMX-3 and WX-3
{Former HIL processing groups at Los Alamos Navonal Laboratory). These reports were
continually changing as programs. processes, weapons designs, and manufacturing processes
changed. During tus peniod the HE processing program moved from using mostly cast HE
parts 1o mosily pressed HE parts. and went from hand compilation of the report data 1o
computer-generated reports. The lack of continual, consistent datasets made it impossible o
use a single dataset for caleulating the RDX discharge. As the monthly reports were
reviewed. the inventory. casting, and machining data were entered into Excel spreadsheets.
Much more data were collected than was used for the analysis. There were so many ditferent
formats used during this time that the usefulness of any one picce of data was not known
untit all of the data were compited together (See Worksheet "DischargeCaleMethod3®”, HE

Source Term Caleulations File, Appendin By
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There are two tong-term data sets that were wsed 1o develop Method 30 (1) detarled casting
data from 1932 10 1956 and ess detatled casting data from 193810 1972 and (2) a

mchining data set from 1962-1980, with variable detail and some data gaps.

Begimmng with the 10/15/1962 progress report there are data for the number of operations
performed per month for remote. inert, and operator attended HE machining. Remote
machining s machimng that 1s done avtomatically and monitered via closed circuit welevision
without an operator present in the bay during machining. The plastic bonded explosive
(PBX) parts were remotely machined soon after the February 24, 1939 sccident in TA-16
Building 260 and the October 14, 1959 aeaident at the Burning Grounds. Inert parts were

used for esting purposes and most were made from barium compounds that were selected for
therr phvsical property similarny o HE matenals without being explosive (Bazeell, pers,
comm. 2003}, The data for machining of ment parts shows that not all of the machining time
was spent machining HiE materials that requived water for coolant, Operator attended HE
machming was performed on the cast types of HE such as Comp B, TNT. Baratol ete. which

are Jess sensitive than the PBX compounds.

There was less RDX used in the PBX materials. but the PBX compounds 9401, 9405, 0407
and 9010 are all RDX mixtures. which saw some use. A comment in the 8151972 progress
report states that in earlier batches of HMX there was 8-10 weight percent RDX impurity. but
for the past 4 vears it had been running less than 1 weight pereent. HMX was noted in the

mventory in B934 (G very lnmted quantties) and doesn't seenm o have been used mueh until

fater 19S50 Because of the RDX tmpurity in HMX, and the fact that there were PBX



compounds that contamed RD X all of the remote machinimg water has also been included m
the sowree tenm caleculations twhich s probably & conservative assumipiion)

Between D964 and 27157196X there are data for: number of pioces cast, muonber of
aperator sttonded operations, number of remote operations, man hours of operator attended
operations, man hours of remute operations, man hours of operator attended setup, man hours
of remote setup, man hours of mert machming. man hours of inert setup, man howrs of 1tle
machinmg, man hours of te setup. This data s especially valuable because it gives a
compleie preture of the hours spent machining as well as the hours spent on setup. Becas
there are data for the number of parts machined as well as the number of operations and the
number of parts cast as well as the man hours spent doing the work this data gives a detailed

picture of the processing done in TA-16 Building 260 during that tiime pertod.

2.4.1 Method 3 Calculations:
Phe caleulation of the RDX discharge from TA-16 Buildmg 260, by Method 3, was done in 3

sieps L] ng the two w* refermy dataseds mentioned earlier.

Step Pl 2-1963), The first step was 1o caleulate the discharge from 1952 unnl 1963,
During this period the HE components for the carly weapon designs, which used larger cast
charges than later destgns, were machined (Hatler. pers. comm., 2002). A majority of the
RIX would have been discharged during the carly 1950s when the high numbers of these

large castings were being machined as shown in Fig. 1. The peak of casting operations was

March of 1953 when over 12,800 picces were cast that month with over 408,200 Kg of HE in



mventory (e Worksheet 32 Inv Cale, i the HE Inventory and Castings.xds m Appendix
By There are two main reasons for the huge drep i numbers cast between 1956 and 1058
{1y Much of the production was moved to Pantex: (2) Pressing techmigues were developed to
make smaller chirges tor new weapons designs (Hatler, pers. conmm,, 2002). These weapon
design changes are also documented in the online Pantex history, which alks about a radical

change in weapons design and how the Pantex plant was reconfigured 1o make the new

designs. bupy woww pantecconyds preenaZb i (Pantex web sitel,

9



. ® #of Cagtings (Al HE Types)

14000 - LSRR s = A W ;
1000 -
00
< .
o -
5 2500
= ]
]
S 6000+
B
& )
o v
AN
20003
{

Figure 1 Numboer of HE parts {all types of HE) cast per month, (Gaps represent periods

whon no data were avatlable).

To caleulute discharge from 19352 until 1963, detailed machining information from 1964 wus
wsed 1o calenlate the mean machining time (man hours) per operator-attended part (this was

the first pey part machining data available). The mean machining time (man hours) plus 2 o

{2 Standard Deviations) was then multiplied by the number of parts cast from 1952 unuil




P56 (The mean plus 2 o was used 1o be conservative). This value was also muliiphied by the

mterpolated annual casting data benween 1956 and 1958 as shows m equation 3

Ty MMT # NC (3
Where: Ty s the man-hours of machming from February 1931 w0 October 1962, MM s the

mean machining ame/operator-atiended part {man hours) plus 2 ¢, and NC s the number of

castings. The uncertainties assoctated with this step are discussed in Section 2,32, The value
for 1951 way assumed 1o be 10712 of the 1952 value because TA-16 Building 260 was

completed in February of 1951 This would be a conservative number because startup

problems would have provented full production for a time after butlding complotion,

Step 2 {1963- 1980, From October 1962 until January 1964 the dataset in the monthly
PROEIeSS TEports was 1 a constant state of change, There are data from October 1962 unild
October 1980 for the number of remote and operator attended operations. The dataset from
PESTU64 10 2151968, which 1s the most complete dataset for the entire 43 veurs, has data
on the man hours required for cuch type of operation per month, which allows the calealation
of the average man hours per operation. The average man hours per operation allows the
calevlation of tme spent machming for both operator attended operations and remote

aperations from October 1962 until October 1980 using equation 4.

To = NO*TPO {4y



Wheret Toas the nun hours of machining from October 1962 1o October 1980, NO =
Number of operationgy/month, and TPO = Mean time/operation plus 2 o (Mean

tmeoperation plus 2 o was used 10 be conservative):

Because this dataset nctudes setup time, mert machining setup, and machiming tme, it makes
1t possible to caleutate the discharge withowt cluding time when water was not runsing

throueh the sumps.

Step 3 LU0 - 1996), Extapolation was wsod o caleulate the HE discharges aber the

FOAL 1980 progress report because that was the last WX 3 monthly report available i Los
Adamos National Laboratory Archives, For the period from 1980 until the outfall was
shutdown i 1996 there 1 no machiming data available so the mean plus 2 o of the hours of
machinng per month as caleutated above from 1970 10 1980 was used. This approach was
used becanse the hours of machining were highly variable from 1970 10 1980, However, the
regresston line s basically flat with a 0,038 slope for a linear regression of the hourly
machming data between 271871970 and 101571980, This method assumes a sicady flow rate

from TUR0 until 1996,

T I I§<>"3=5: DR i # KP\?UNI%W;»W;{ Vi {5

Where Tos the extrapolated man bours of machining from 1980 10 1996, Hyora o, jos0 serg 19

the average man hours per month of coolant type machining from 1970 1o 1980, and

NMONHS e ivan 15 e pumber of months from 1980 1o 1996,



FThe total discharge from all 3 steps was then detenmined from equation 6.

ST e T T M HLA (Lo ¥ 60 minutes/hours * ¢ {6}
Where: Ty s the wtal hours of machining for the early castings. T+ is the total hours for the
remote and operator attended operations from Step 2, and Ty is the total machining hours
from Step 3. Method 3 results are graphically displayed in Figure 2 and the otal discharge is

estimated as 32,000 Kg of RDX.
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Fig. 2. Kg of RDX Discharged using Method 3



2.4.2 Method 3 Uncertainties:

FThe uncertamties for all steps associated with Method 3 are Histed below followed by
uncertamtios for each step. None of the steps include any wash down water for bay cleanup
Wash down water was significant and is meluded in Method 4, Wash down water 15 water
that was apphied by hand from a %7 hose to wash machinings off of and away from the
machmes and Toree the machinings down the gutters into the sumps. The sumps allowed the
machinings to settle out of the wash down and coolant water and then the water overflowed
mto the drain to the owtfall. Flow rate from the wash down hoses has not been determined
and the wash down system was modified 1o reduce the amount of wash down water used in
later years, Wash down water was also used o clean the machining bavs on a weekly basis as

a satety measure. Uncertaimties related to the sump modifications discussed in section 2.

would also apply 1o this method.

Step b This step assumed the hours of machining were correlated with the number of
castings during the period from 1952 untl 1963, and there wasn™U mnch change in that
correfation over time. The values for hours of machining time from 1931 10 1955 are 100 high
because it would require more than 3 times as many machinists than were working i order to
work the hours caleulated by this method for 1952, Thus, this step may overestimate the

discharge from 1932 1o 1963,

Step 20 Thas step assumes that the time/operation is constant for the period from 1962 until

FIRO This is unbikely given the increasing efficiency of computer numerically controlled



machine wols during this period. Another uncertainty 15 that before 1972, water was also
tsed keep the dust down while machining inert matersals (Bazzelll pers. commi. 2003 Eyen
though the dust abatement water was not running on HE parts it was sull running through the
simps where it would be exposed to solid HEL Because the mean tme/operation ® number of
operatons plus 2 o was used for this siep s probably conservative. When the mean
ame‘operation ¥ number of operations plus 2 o was compared 1o the 1964 10 1968 data
whoere we have the actual hours of machinung the mean tme/operation * number of
operations plus 2 o ealeulation is always greater than the actual data and yvields an extra 787
Ke of RDX more than the actual data, The lack of data for the amount of wash down water
used 1s the shortcoming of this otherwise substantial data set,

Step 3. This step of Method 3 mavbe a closer estimate of the actual amount of RDX
discharged from T9R0 until 1996 because the estmate assumes a steady flow rate from 1980
until 1996, That estimated low rate is lower than the NPDES flow rate because 1t was based
on actual maclming times and not three or four measurements per vear. However, as HE
researeh progrossed. foss RDX was used and HMX was used more extensively, Lawr in the
mid 197075 TATH became available and was used extensively (Hatler, 2003), Becauss the
actual RDX concentrution in the machining water may have been lower than the solubitiny
Bt 1t s more bkely to be a net overestimate for this pertod. Because there is no continual
RDX concentration data from the discharge water, the higher values are used in order 10 be
conservaiive, bearing i mind the data from Building 302 in 1979 mentioned in section 2.1

that averaged 32 ppm RDX (Pg 1, HE Source Term Data file, Appendix By



2.5 Method 4 Discussion:

This method is based on iterviews with current and former LANL emplovees and it gives
the most complete qualitative prcture of actual operations. The method dehneates how many
shifls were worked, the approximate number of machinists per shift, as well as estimates of
the flow rates and psage of wash down water. Thore were no records found 1w the progress
reports that speak of three-shift machining and casting operanions, however there are retirees
that recall those davs, TALT6 Bulding 200 production dropped from 3 shifis o 2 shifisin
FO37 (Lwan, pers. comm., 2003 Marr. pers. comn., 2003), This agrees with the huge drop
the nurnber of pieces cast during the 1956 10 1938 period. Operations then dropped to a
single shift, with occasional overume, m the 27151969 progress report. During the early
1970s there was Saturday overtime in TA-16 Building 260 about 2 months of Sarurdays per
vear (Bazzell, pers. comm, 2003), Overtime was ignored in the caleulations because there 1s
seldom a full crew working when all emplovees have 24 days of vacation and 18 days of sick

fcave por year,

2.3.1 Method 4 Calculations:

Formulas were used in Excel {Worksheet Methodda Noe. HE Source Term Calculations
File. Appendix By o caleulate the mass of discharged RDX per vear using a compilation of
miormation from these interviews. The totals Tor cach year were then summed to give a total

estimated discharge.

4
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Wherer Nu = Number of Machinists per shifl, Fooes Coolant water flow (1E4 Lamy Lujan

{pers. conum.. 2003y Te Productive tme per shift (hoursy, To = Setup tme per shifl (hours),

wash down thiters). Dpy . Days worked per vear. and Fog = Number of Friday weekly wash

downs/vear

Approximately 27000 kg of RDX was discharged using equation 7 of fifty gallons of warer
were used per wash down and the coolant water How rate was three gallons/minute as
estimated by Noe Lujan, Approximately 32,000 kg of RDX was discharged using equation 7
i twenty gallons of water were used per wash down and the coolant water flow rate was two
gallonsymmnute as estimated by WAL Spencer i the 1976 speed letter to HL Ballance (P 8,

HE Source Term Data file, Appendix By, (Worksheet Methodda 20GalWashd, HE Source

Term Caleulations File, Appendix By,

2.5.2 Methed 4 Uncertainties:
The greatest uncertainties with this method are i the amount of water used per wash down

and the coolant water Tow rates,

1.6 Method S Discussion:
Method 3 1s a composite of Method 3 and Mathod 4. This Methad atilizes the caleulations
from Method 3 and Method 4 and uses the highest masses from each vielding an estimated

4=5 HE Source Term

S

total RDX discharge of 65,000 Kg. (See Worksheet Composite!



Calceulations File, Appendix B Method 3 s highest for the vears 1932-1956 and Mcthod 4

s highest for the remaming yeurs.

2.6.1 Method S Uncertainties:

Like Method 3. Method 5 would overestimate the number of hours spent machining castings
during the 1931 - 1936 tme period. Smifarly 1t does not account for wash down water flows
for those vears. Likewise, Method 5 has the same uncertainties as Method 4 for the later

pertod {See Seetion 2.72),

2.7 Sunynary of Method Results for TA-16 Building 260

RDX discharge estimates for the various methods are included in Table 1 and the annual time

sertes are shown i Figure 3,

Table T, Estimates of RDX Release at TA-16-Building 260

-

Method# Method Description Kg of
aqueous
RDX
Discharged
in~ 45
years
1 Average NPDES outfall flow data from1 shift | 15,000 Kg
2 M report data 32.000 Kg
3 Progress Report Statistics 52,000 Kg
4a  lInterviews - # of machinists/shift - # shifts 50 gall 37.000 Kg
washdown
4b Interviews - # machinists/shift - #shifts 20 gal | 32,000 Kg
______ washdown
5 Method 5 -- Most Conservative Composite 64,000 Kg

“Shifts means how many X-hour rotations of facility statt per day.
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Figure 3. Estimated RDX discharge with time from TA-16-260 using four different

methads,

To test whether these estimates are reasonable (in other words, are they physically realistie
given the amount of HE processed at TA-16) we compared the estimates from Method 5 o
usage estimates based on actual inventory data. We caleulated the minimum usage of RDX
compounds for the four years that inventory data were available by subtracting the ending
mventory for cach month from the previous months inventory (See Appendix C for more
detatls)y. The estimated usage of RDX compounds, Comp B, RDX, and Cyclotol. from
Foebruary 1932 1o April 1956 was between 738992 Kg and 1,298,677 Kg. The total estimated

45-vear RDX discharge of 63.000 kg, using Method 5, s between S and 8.8% of the



mimmum usage for the 1952-1956 perod. Thus, oven our maxinuan estimate is physicaliv
realistic given the large mventories and extensive HE processing that occurred at the site. An
important observation s that all of the five methods vield values that are within an order of
agnttude. The most conservative estimate is just over 4 times the least consenvative
estimate. This relatively narrow range using a variety of methods suggests that these may be

reasonable bounds for RDX release.

2.7.1 TA-16 Building 260, Other Considerations: Water sealed vacuum pumps were used
to generate the vacuum that was used to clamp the HE on the TA-16 Building 260 machines
for machimng. The sealing water did not run through the sumps where the HE cnttings were
accwmulated, but v did combine with the How from the sumps and runoff from the roof as it
was discharged into the TA-16 Building 260 outfall pond. which then fHowed into Canvon De
Valle. This added water would have diluted the contaminated water from machining

activittes and inercased HE transport, away from TA-16 Building 260 mto Canon del Valle,

and down imo the vadose zone.

3.0 Discussion of Additional RDX Discharges at other TA-16 locations
Additional source terms at TA-16 include discharges from grinding. inspection and casting
operations, as well as other machining factlities. The limited data from these facilities is

deseribed below,

21}



3.1 98s Line Facility:

The 90x Line Facthiy was butdt prior w Building 260 and there was no mention of it in any
progress report avatlable between 1952 and 1980, Tt is assumed that there was only munor HE
processing done there after TA-T6 Building 260 came online (Spencer. pers, comm.. 2003
HE has been detected in the 907s Lime arca (e 90°s Line Pond). but the mventory and
extent has not yet been determined. The wal absence of records prevent< any esumation of

907 Line releases.

3.2 300 Line Facilities -- Buildings TA-16-301 and TA-16-303:
Buildings TA16-301 and TA-16-303 were used for sawing the cast HE parts. Cast parts had

risers, tormed where the molten material was poured into the mold. These were sawn off
prior o machuing or other use. Pieces of difforent shapes were abso sawn from larger
cyhinders and slabs as needed. Sawing operations penerated fine cuttings that were
solubilized by the coolant water the same as during machining. Water from these factlities
was discharged into Martin Canvon, The 107131960 progress report discusses the addition of

water control flow meters to HE sawing tables in TA-16-301 and TA-16-303 where the

sawmg of the cast HE parts was donce.

3.2.1 Buildings TA-16-301 and TA-16-303 Calculations: Because there was no historical
data found for calculating the discharge from sawing. the sawing discharge could only be
calenlated using mformation gleaned from interviews, During the 1951 to 1957 pertod.

Lugan (pers. comm.. 2003) estimates that 3 men spent one half day, 3 davs per week sawing

the risers. The casting operations in Buildings TA-16-301 and TA-16-303 were shut down by



the carly TORO™s with the increase m HE pressma. To be conservative the discharge
calculations were vun for a He-year pertod w account for the casting between 1937 and 1980

when the number of castings was greatly reduced.

Mo " D "W R QO {5}

Where Hoois Hours por Day (4, Dy is davs perweek (31, W, s weeks worked per year
{513, € 1s hiters per mine (1 H4) and Dy s discharge from sawing operations in the 304s

Buildings. Approximately 563 Kg of RDX was discharged according to this method.

3.2.2 Buildings TA-16-301 and TA-16-303 Uncertainties: 1 solid HE matersals were
carried out of the TA-16-30 and TA-16-303 Buildings in the discharged water, prior wo the

1962 sump madifications, this could have substantially inereased the total HE discharged,

3.3 300 Line Facilities - Building TA-16-30:

Butlding TA-16-300 was the location used for casting the HE mito the desired shapes, The
casting operations used steam o heat the melting kettles as well as for cleaning the meling
kettles and molds. The steam used for cleaning, condensing on the kettles and molds, as well
as the wash down water used 1o hose down the facilities atter the processing activities would
have genorated some RDX discharge. However the majority of water used in Building TA-
16-300 was pumped through the jackets of the molds to maintain the proper temperature of

the molds prior to. and dunng the pour of molten HEL to prevent the HE from seting up too

quickly (Maes, pers comm. 20033 None of this water came into contact with the Hi




3.3 Building TA-16-340:

Formulation operations i TA-16-340 used large amounts of water. Some water was used in
the formulation process for mixing HE with plastic bonding materials that were dissolved in
orgame solvents (Hatler, 2005} The majority of the water was used by water sealed vacuum
pumps when the mising process was finished. Nine or ten vacawm pumps that used 3 gallons
per mnute of sealing water were used 1o vacuum dry the mixture of HEL water, sobvent, and
plastic (Hatler, pers. comm. 2003). There could have been some RDX n the vacuum sealing
water discharged. but stig very unlikely that much of the vacuum sealing water was
contaminated with RDXL Other consumption of water was wash down water used 1o hose

down the facihties after the processing activities.

3.3.1 Building TA-16-340 Calculations:

The NPDES measured low for 1994 for TA-16-340 was 40,587 469 L/vear.

3.4 Building TA-16-460:
Analytical Chemistry operations in TA-16-460 gencrated water from vacuum pumps and

other PHOCLSSHIE :hfii\‘i{i‘\:w,

3.4.1 Building TA-16-460 Calculations:
The NPDES average measwred flow from 1977 0 1994 for TA-16-460 was 6,209,486

Livear.

g
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A5 Building TA-16-401:

TA-16-400 sas used for washing trucks used for transporting HE to remove any HE residue
that may have collected i or on the body and frame of the truck. There would have been
RN discharges from the water used to wash out these trucks (MeCorkle, 19773 This water
van thirough mults weir sumps and was discharged into Water Canvon.

351 Building TA-16-400 Calculations:

The NPDES average vearly flow from 1977 o 1994 for TA-16-400 was 458436 Lovear, This
would wive a discharge of 900 Ky of RDX for the 45-year pertod if all of the trucks were

contanmmnated wah RIX

4.0 Other TA-16 RDX Considerations:
Idormation about vanous buttdings at TA-16 that were used for HE processing and storage

£

was retrieved from the Los Alamos Navonal Laboratory online database called MOADS,

4.1 Other Historical Site Considerations: V Site, 30s hine machining facilities as well as
the old casting building “would also have been pomts of discharge. However, the amounts
discharged here are probably within the uncertainty of what was discharged from TA-16
Building 260 and the 300s Buildmgs. This is a topic that needs more study, soon. before we
tose more of the old-tumers that could shed some hight on this topic. Burning Ground

fuciiinies would have also discharged some RDX into Canon de Valle from the Basket

Washing Facihtes.




Appendix A

Noe Lugan (pers. comm. 2003) worked at LANL from 1933 until he retived m FOR7. From

P95 3 unul 1935 he worked as an expediter moving HE materials o and from the rest houses

where B was stored when it was going into TA-16 Building 260 10 be processed or afier o

had been processed. From 1955 10 1959 he Tt TA-T6 Building 260 to work i

Fransportatton and then returned 1o TA-16 Building 260 where he retived as 2 supervisor in

1987, He was working in TA-16 Butlding 260 and had just left the bay where the explosion

occurred m February 1959, His father was kitled i the accident at the Burmning Grounds in

(ctoher 1939

Notes from Noe Luaan

?d

sk

12t 13 machinists por shift plus 2 supervisors from 1933 1o 198040 TA-16 Building
204,

7-8 machists plus 2 supervisors from 1980 10 1987 in TA-16 Building 260

3shafts untl 1957, 2 shifts untd 1969, 1 shift unti] retived in 1987

The mgh-pressure water hoses (347 hoses with city water pressure at 40 160 60 psi
{Nuttall, pers. comm., 20030 used o wash down the bays while machining were
quite powerful and would squirt 30 1o 40 1. Depending on the part being machined,
the amount of machinings generated, and individual preferences, a machimist would
wash down an average of 2 times per shift, This would entail hosing all of the
machimimgs that were on the machine and on the floor into the sumps. This was done

for safety and to reduce the mess around the work area.




5. These same high-pressure hoses were used during swing shift cleaning on Fridavs, At
this thme every bay was given a complete wash down from the celing 1o the floor,
Nutes from Bob Marr
b He weorked at LANL from 1957 until ho retived i F9R0 from TA-16 Building 260 as
a Supervisor,
20 Bhmachnnsts on day shift and 12 machingas on ovenimg shift plus 2 supeevisors from
FRST 1o TURG,

The detmted machiming data found i the monthly progress reports after 1962 was

L

collected after the acerdents in order to better track activities in case of more
explosions,
4. Marr confirmed the use of the high-pressure hoses for wash down and Friday swing

shifts compiete bay hose downs,

Notes from Dewight Bazeell

Used water 1o reduce dust when machinmg some inert materials,

Notes from Bill Spencer

Started at LANL TO/1Q32 retired 471984,

Used tempered water for machining to prevent thermally induced dimensional changes in HE
parts as they were being machined.

Shift schedules ~ 14 men on day shift and 12 on night shift from 1932 unul 1957,

U tube runnig acrated water on most parts as coolant.
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+hose used for hose down and clean up.

Rivera {pers, comm, 2003}, the current supervisor in TA-16 Building 260, indicated that the
wash down hoses and system had been changed since the early days and less water was pow
bemg used for wash down. Since the wash down system has been changed 1t will be very
difficult 1o et the actual Tows used for wash down. The use of low meters. on the current
system, woulkd grive a fow flow boundary. Question - How to get a measure on the fow out

of the wash down hoses?

Hayden (pers. comun, 20033 From 1990 until 1996 there were approximately 6 machinists

working at TA-16 Building 260,

Appendix C
DX Usager We caleulated the usage of RDX compounds for the four vears that inventery
data were avatlable. The minimum usage was caleulated by summing the months where RDX
compound inventory was less than the previous months RDX compound inventory
Minimum usage of the RDX compounds. Comp B, RDX. and Cyclotol, from February 1952
W Aprid 1956 was 738,992 Kg. However by this way of calculating minimum usage there
were 23 months where apparent RDX usage was less than zevo. 22 months where apparent
Cyelotol usage was less than zero, and 22 months where apparent Conp 3 usage was less
than zero. Out of 49 months of data. usage could not lave been zero for those months
because there were castings being made and the caleulated usage was less than zero because

coming shipments were greater than usage. Average usage for the months when usage was

£
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greater than zero was 26,500 Kg. Average monthly usage of 26,500 Kg would give

L298.677 Kg of RDX compounds used in 49 months. The esumated average usage of 26,5300
Ky is low because any shipments received during the months that were positive would have
reduced estumated usage for that month. Another method o caleulate usage would be o
multply the weight of each type of casting times the number of castings. This was atterapted
but a record of the weight of HE or dimensions of many of the old castings has been lost and
made s method unfeasible (Worksheets (Shapes, 32 Invy, in the HE Source Term

Caleulations File.
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