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EXECUTIVE SUMMARY 

RPP-ASMT-53794 
Rev. 0 

This report provides reference documents and other information supporting RPP-ASMT-53793, 
Tank 241-AY-J02 LeakAssessment Report. The report contains the reference materials cited in 
the leak assessment report that were obtained from the National Archives Federal Records 
Repository in Seattle, Washington, or from other sources including the Hanford Site's Integrated 
Data Management System database (IDMS). The documents which are either not available or 
not easily found in IDMS are presented to provide detailed background information for RPP
ASMT-53793. The first seven sections deal with construction, waste transfers-liquid levels, 
chemistry, ultrasonic testing, annulus sample results, leak detection pit sample results, and 
historical annulus continuous air monitor (CAM) notifications all of which coincide with the 
RPP-ASMT-53793 document outline. Time lines are also available in Section 8.0 that list events 
occurring between 1968 and 2012 relating to overall operations and the annulus leak detectors, 
CAM, and inspections. 
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INVESTIGATION OF THE 241-AY INSULATING REFRACTORY 

rrASK FORCE REPORT 

The design of the 2Ltl-AY Tank :i,ncorporates a tank-in-tanl<>: concept Ivi th 
the primary or inner-tank stress relieved at an elevated temperattrre to 
minimize nitrate stress corrosion cracking. To protect the concrete 
base slab from excessive temperature during the stress relieving of the 
primary tank) a castable refractory (Kaolite 2200-LI*) i-laS placed be
tvleen the bottoms of the tanks. This refractory serves as the foundation 
for the primary tank. Inspections in the annulus between the primary and 
secondary tanks made prior to l")reparing the tanlm for service revealed 
deterioration' and cracking of the refractory material. A comprehensive 
visual inspection of the refractory vlaS undertaken and physical samples 
i-lere removed for analysis and tests. The deterioration vIas found to be 
prinmrily in the surface of the refractory slab. The deteriorated re
fractory nmterial ivas found to be qu;Lte friable with little structural 
strength. 

As a result of these preliminary findings, a task force viaS formed to 
identify and evaluate the kinds and extent of problems that might exist 
or develop as a result of the observed condition of the refractory mater
ial and to recommend corrective action if needed. 

This report presents. the results of the investigation and evaluations 
i-7hich have been completed by the task force. 

II. CONCLUSION 

Four potential problem areas vlere identified for evalu€).tion. These \,rere 
1) structural support problems) 1. e.) the refractory is the foundation 
for the primary tank) 2) thernml gradient problems expected in the system 
should a leah: in the primary tanl"\". develop and release radioactive solu
tion into the refractory) 3) high pressure steam that might form bet'ween 
and damage the tanks if a leak should occur in the primary tank at ele
vated operating temperatures) and 1.1,) operational reliability problems 
related to monitoring and surveillance. 

The structural analyses indicated that the loss of competence of the re
fractory material under the primary shell Imuc1de would compromise the 
integrity of the tanlL The loss of six to twelve inches of the refractory 
materials beyond the primary tank lmuclde vlould generate stresses in the 
primary tank greater than the allowable specified in the ASME Pressure 
Vessel Code) Section II) Nuclear Vessels. 

*Trade name of Babcocl<::. & Wilcox Co.) Refractories Division) Aueusta) Georgia 
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The evaluation and analyses of the other three potential problem areas 
identified indicated that the associated risk would not be significant
ly increased by the refractory's noted condition. 

As a result of the structural analyses, a course of action was proposed 
vlhich included removal of approximately two feet of the refractory from 
the outer perimeter under the primary tank and replacement with rein
forced concrete. This course of action was implemented. 

III. INVESTIGATIONS 

A. Visual Inspections 

After stress relief and hydrostatic test, an annulus cleanup crew 
reported cracking and spalling in the visible refractory in both 
241-AY tanks 101 and 102. Thus, it was decided to enter the annul
us of each tank, make a formal visual inspection of the exposed 
part of the slab, photograph deteriorated areas, and take samples 
of the material to determine the extent and nature of the problem. 

Tank 102 - The condition of the refractory in TK··l02, as observed on 
the outer periphery, vias described as follows:. 'rhe surface of the 
slab was generally deteriorated to an average thickness of 3/4 to 
1 inch. (Localized surface deterioration much greater than 1 inch 
thick were noted.) The deteriorated surface readily broke off in 
friable flakes, 1. e., the surface was nearly cohesionless. Compe
tent refractory exisied below. Also, a few cracks through the Slab f s 
8 inch thickness were visible on the periphery. The only marked 
differences from this condition were: Two areas, identified as 
individual lc? pours, were soft and friable for the entire thiclmess. 
One area, also an individual lcP pour, was in very good condition 
with minimal surface deterioration (less than 1/4 inches) relative 
to the rest of the 102 slab. Figure 1 is a photograph showing the 
typical condition of the 102 refractory. Figure 2 shows one of the 
extremely poor areas, while Figure 3 is a photograph of a crack 1.n 
the 102 refractory. Figure 4, AY Tank 102 Condition Plot, shovis 
the location of these general refractory conditions. 

Tank 101 - The general condition of the refractory in TK-10l, as ob
served on the periphery, varied from good (less than 1/4 inches 
deterioration) to a condition of 3/4 inches surface deterioration. 
(Localized surface deterioration much greater than 1 inch thick 
were noted.) One localized badly fractured area was noted on the 
periphery. Also, a few cracks through the 8 inch thickness occurred 
around the slab. The deteriorated surface brok.e off in friable 
flakes, i.e, the surface was nearly cohesionless. Competent refrac
tory existed below. Figure 5 is a photograph of the badly fractured 

UNCLASSIFIED 
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area. Figure 6 is a photograph of the 3/1~ inch surface deterioration. 
Figure 7 is a picture of surface deterioration less than 1/2 inches. 
Figure 8 is the picture of a typical crack and Figure 9 is a photo
graph of a good area in 101. Figure 10, AY Tank 101 Condition Plot, 
locates these general refractory conditions. 

B. Sample Evaluations 

Two samples were taken from each tank for laboratory analysis. One 
of the samples from each tank was a darker colored material concen
trated at the top in a crusty formation. The other samples; one from 
each tank, represented the more competent material and was light 
colored. The following results were reported: 

1. Chemical Analysis 

Element As 
Oxide 

Si02 
A120 
Fe203 
Ti02 
CaO 
MgO 
Na20 
Specific Gravity 
Moisture 

Element As 
Oxide 

Si02 
A120 
Fe203 
Ti02 
CaO 
MgO 
Na20 
Specific Gravity 
Moisture 

TANK 102 

102-A 102-B 
Light Dark --

37.6 38.1 
35·4 36.9 

0·99 1.04 
1.4 1.6 

15·5 15·7 
0.6 0.4 
1.1 1.5 
0·53 

12·5 9·3 

TANK 101 

101-A 101-B 
Light Dark 

37·0 33·0 
35.4 31.2 
0·92 16.6 
1.6 1.4 

16.2 12.1 
0.8 0.4 
0.7 2·3 
0·75 

12·7 8.9 

UNCLASSIFIED 
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Manufacturer 1 S 

Data 

37·4 
40.7 
0·9 
1·7 

18.6 
0.4 
0.3 
0.785 

Manufacturer's 
Data 

37.l~ 
1.~0. 7 
0·9 
1.7 

18.6 
0.4 
0·3 
0.785 
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Two samples i-Iere taken from Tank 101 for examination, one from 
the top or friable layer and one from the bottom of the kaolite 
pad. Both samples contained the anhydrous calcium aluminum 
silicate (CaA12Si208) mineral called anorthite. The bottom 
sample, in addition) contained several hydrous compounds: 
Al(OH)3) 3CaO-A1203-6H20) and Ca2Si04-~H20. The sample from 
the top contained only CaC03 in addition to anorthite. 

Ion-Exchange Properties 

The ion exchange properties were tested with cesium-137 in the 
synthetic supernate solution and an equal amount of supernate 
and boiling waste solution. Test results showed that less than 
one percent of the cesium vlaS adsorbed by either mixture. 

Density 

The measured density of the material was approximately 49 lb/ft3 
on a fired basis. 

Supernate Retention 

The material gained approximately 80 percent by weight in the 
synthetic solution or the equivalent of 39.2 lbs. of solution 
per ft3 of material. 

2. Physical Analysis 

Deteriorated Surface Layer - Intact samples of the deteriorated 
surface from both tanks were examined and found to afford neg
ligible resistance to compressive and sliding loads. The 
samples crumbled to a cohesionless state when subjected to these 
loadings. 

Material Below Deteriorated Surface Layer (Competent Materiall -
Samples of this material were taken from each tank and compres
sion tested by B & W Refractories Division. The reported results 
were: Tank 101) 425 to 439 psi; Tank 102, 272 to 279 pSi. Sub
sequent samples were taken and compression tested on project. 
Results were Tank 101) 428 to 764 psi; Tank 102, 158 to 285 psi 
It was noted from these tests that the refractory from the bottom 
of the two slabs was significantly stronger than that near the 
top. All samples compression tested were below the deteriorated 
surface previously described. The specified mim.mum strength for 
the refractory is 200 psi. 

UNCLASSIFIED 
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Thermal analyses 'Here made by Battelle-Northvlest Laboratories based 
on laboratory results and assumptions made from published inforrna
tion (References 1 and 2). These analyses indicate that no problems 
are expected from the postulated thermal conditions. 

Temperature excursions vlere estimated for Kaoli te 2200-LI vii th 70 
percent voids assuming three undetected leak condi ti.ons. -* A bulge 
in the primary liner above the Kaoli te of 4 inches was assumed to be 
part of the Kaolite voids. 

A maximtun temperature only 3.8 OF above the inner steel liner temper
ature (maximum liner temperature approximately 350 OF) vlaS estimated 
for Kaoli te saturated 'Hi th supernate solution. 

If the solution in the voids evaporates and more solution seeps into 
the remaining voids until they are filled vii th dried supernate, the 
maximum temperature in the Kaoli te would be 13.1 ° F above the inner 
steel liner temperature. 

In the unlikely event that all the voids beneath the liner vlOuld be 
filled with sludge) the temperature would be some,.Jhat higher and 
vlOuld be strongly dependent on the age of the sludge. Sludge vii th a 
volumetric heat generation rate of 60 (Btu)/(hr) .(ft3) iwuld create 
a rraximum temperature in the Kaolite that is 51. 4 0 F above the inner 
steel liner temperature. 

The inner steel liner temperature would also rise somewhat because 
of the heat flowing into the sludge from the Kaolite; The amount 
of this additional temperature rise is difficult to estimate) but 
it would be small for a tank under normal operating conditions. 

The following assumptions were made during the calculations: 

1. Supernate has a heat generation rate of 0.5 Btu/(hr) (gal) and 
a specific gravity of 1.1. 

2. ~he Kaolite has a void fraction of 0.70. It piclm up 80 vltojo 
"Supernate resulting in a final composition of 39.2 lb. of supernate. 

ft3 of Kaoli te 

* Leak detecUon systems exist in the annulus and should give an early no-
tice of tank failure. Thus; the tank contents should be transferred be
fore these temperature rises occur. 

UNCLASSIFIED 
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3. Solidified supernate would concentrate the heat generation by 
a factor of four. 

4. The maximum local Kaolite thickness is 8 inches. 

5. The maximum local bulge in the steel inner tank liner is 4 
inches. 

6. All of the bulge is filled with the same material that is per
meating the voids of the Kaolite. 

7. All the heat generated belovl the inner liner goes upi-lard into 
the tank. This is equivalent to assuming that the bottom of 
the tank is insulated. 

Thermal Conductivities 

The thermal cond ucti vi ties of the composite s of Kaoli te "i'ii th imbibed 
materials are crucial in determining the temperature rises. 

The thermal conductivity of Kaolite as given by the manufacturer is 
0.129 Btu/(hr) (ft2) (OF/ft). At lm·1 temperatures this is due to a 
mixture of 70 vol % air (thermal conductivity = 0.0514 Btu/(hr) 
( ft2) (0 F / ft) and 30 vol % pure Kaoli te . The correlations of Harper 
and Sahrigi (I. &E. C Fundamentals 3:318-24 (1964) and of Hamilton 
and Crosser (I. &E. C Fundamentals 1:187-91 (1962) both predict an 
extrapolation to a thermal conductivity of pure) dense Kaolite of 
0.66 Btu/(hr) (ft2) (OF/ft). There could be 10 - 20 percent error 
in the estimates because of the large extrapolation from 30 vol % 
Kaolite. 

The thermal conductivity of aqueous supernate is estimated to be 
0.36 Btu/(hr) (ft2) (OF/ft). The thermal conductivity of the super
nate Kaolite composite is estimated to be 0.44 Btu/(hr) (ft2 ) (OF/ft) 
by the methods of Hamilton and Crosser and of Cheng and Vachon (Int. 
J. Heat & Mass Transfer 12:249-64 (1968). 

The thermal conductivities of solidified supernate and dry sludge 
are estimated to be 0.45 Btu/(hr) (ft2) (OF/ft). By the above 
methods) the thermal conductivities of solidified supernate - Kao
lite and dry sludge - Kaolite composites are estimated to be 0.51 
Bt u/ (hr) ( ft2) (0 F / ft ) . 

UNCLASSIFIED 
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Calculations 

The temperature rise from the inner steel liner to the bottom of 
the Kaolite is calculated from the equation: 

Sc ::: 

+ + 

volumetric heat generation rate in Kaolite composite, 
Btu/ (hr) (ft3) 

volumetric heat generation rate of material in bulge 
above Kaolite, Btu/(hr) (ft3) 

lk ::: Kaolite thickness) ft. 

lc ::: thickness of bulge above Kaolite ft. 

thermal conductivity of material in bulge above 
Kaolite, Btu/(hr) (ft2) (OF/ft). 

kk::: thermal conductivity of Kaolite composite, Btu/(hr) 
( ft2) (0 F / ft ) . 

The first term is the temperature rise through the bulge above the 
Kaoli te due to heat generation in the Kaoli te, the second term is 
the temperature rise through the material in the bulge above the 
Kaolite due to its own heat generation. The terms are approxi-
ma tely of equal importance. 

D. Pressure Evaluations 

Some concern existed over the potential blockage of the air dis
tribution channels which were provided in the refractory slab. If 
a primary tank leak were to occur at the operating temperature and 
with these channels tightly plugged, high pressure steam could form 
between and damage the tanks. However, it appears etoubtful that con
eli tions cou~d exist which v.rould not permit slight movement of the 
f3teel liner \7i th subsequent pressure release before damaging the 
inner tank. 

Et; Structura,l Evaluation. 

The task force concluded from visual obf3ervations and from studying 
the photographs of the refractory that further deterloration "muld 

UNCLASSIFIED 
1-12 



UNCLASSIFIED 

RPP-ASMT-53794 
Rev. 0 

ARH-1833 
Page 8 

occur if the AY· tanks '{Jere operated as is. Wi th further deterior
ation, support would be lost from under the primary tank knuckle, 
i.e., the primary bottom would be cantilevered over its deteriorated 
foundation. See Figure 11. Therefore, stress analyses of the pri
mary tank assuming increments of support loss under the knuckle were 
attempted in order to determine how much foundation deterioration 
could be tolerated. 

Stress Analyses and Results 

1. Pittsburg Des Moines Company, (PDM) , the AY steel tank fabri
cators, stress analyzed the primary tank assuming 6 inches and 
12 inches of knuckle support loss and using their axisymmetric 
thin shell computer program AX2. PDM \Vas reque sted to do the se 
analyses because they had adapted AX2 to this structure and 
stress checked the deSign for a variety of loads prior to fabri
cation. The results of the early PDM analyses were transmitted 
December 18, 1968 (Reference 3). The latest PDM analyses cal
culated stress intenSities, as defined in N-412 of the ASME Pres
sure Vessel Code, Section III, Nuclear Vessels, for the extreme 
fibers of the primary shell plate. The results (Reference 4) for 
6 inches and 12 inches of support loss are plotted in Figure 12 
and Figure 13, respectively. The maximum stress intensities cor
responding to 6 and 12 inches loss are 41515 psi and 67633 psi. 
As expected, the maximum stresses would occur where the primary 
bottom resumes contact with the foundation. 

PDM's AX2 employs the "stiffness method", 1. e., the shell is 
idealized as a series of smaller shell bodies interconnected by 
nodes. Twenty-four such shell elements were modeled for the 
runs reported here. The program assembles a stiffness matrix 
and load vectors, modifies the stiffness matrix to account for 
boundary conditions, and then solves for node displacements. 

2. Also, the primary tank was analyzed to determine the affect of 
foundation loss using AXISOL, a program for computing deflections 
and stresses in axisymmetric solids. The knuclue region (expected 
location of maximum stresses) was idealized as 541 finite elements 
and isolated as a free body. The most realistic boundary condi
tions that could be assumed for the isolated body, and still apply 
AXISOL, were very conservative. The maximum stress intensities 
the AXISOL analyses gave were 57308 psi and 83900 psi for zero and 
3 inches foundation loss, respectively. The conservatism of this 
analysiS shows when comparing the results to those ofAX2. 
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AXISOL is a finite element program for elastic-plastic analysis 
of axisymmetric solids) and has been in use at Hanford since 
1967, To apply AXISOL) the continuous structure is divided i.nto 
a system of elements interconnected at node points. The program 
developes equilibrium equations in terms of unknown nodal dis
placements. The solution of this set of equations is then ob
tained and manipulated to give final results. 

3. In addition to the AX2 and AXISOL analyses just described, Com
puter Sciences Corporation (CSC) was delegated to attempt a one 
time best effort analysis of the primary tank with deteriorated 
foundation using their axisymmetric thin shell program) ESHELL. 
The analytical model CSC used for the ESHELL analyses -was not as 
refined as the one used for the AX2 analysis) i. e.) the tank was 
only broken up into seven shell elements for the ESHELL runs. 
Therefore) a direct comparison between results ofAX2 and ESHELL 
analyses is not practical. However) the ESHE11 analyses do indi
cate significant stress increases for progressing knuckle support 
loss (Reference 5). 

According to ASME Section III) the stress intensity in the primary 
tank at the specified maximum operating temperature must be com
pared to an allowable value of (35m) 52500 psi. The PDM AX2 re
sults indicate that the structure likely could tolerate 6 inches 
of foundation deterioration) but that support losses greater than 
6 inches -would put the vessel in questionable status. 

The AXISOL analyses show stress intensities significantly greater 
than the above (3Sm) value if only a small amount of foundation 
loss occurs under the tank. 

The general conclusion from the AX2 and AXISOL analyses is that 
good knuckle support is very critical to the safety of the pri
mary tank. Also) based on the inspection of the as-built re
fractory and its demonstrated physical properties or the surface, 
support losses from under the knuckle greater than 6 inches are 
credible. Therefore, the task force recommended a structural 
modification to the insulative refractory before operating the 
AY tanks 101 and 102. The modificati.on must provide adequate 
support under the primary knuckle and confine the refractory 
back in from the knuckle such that the primary bottom is also 
supported. The proposed modification) subsequently implemented, 
is to remove the outer 1 foot 9 inches of the refractory and re
place -with reinforced) shrink compensating concrete, (see 
Dra-wing H-2-35299), Other pertinent details of the modification 
are: Tanh: fluid level must be lo-wered to 36 inches maximum, 
during repair, the work must be accomplished using 8 foot (maxi
mum) skip pours around the perimeter) and channels will be formed 
in the new concrete matching the originals. 
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FIGURE 1 

TYPICAL 3/4 IN. REFRACTORY SURFACE 
DETERIORATION, TANK 102 
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AEc·nL. RICHLAND, WASH. 

FIGURE 2 

EXTREMEIJY POOR SECTION OF REFRAcrrORY 
TANK 102 
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FIGURE 4 

AY TANK 102 CONDITION PLOT 

LEGEND 
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CD~ GOOD 

@- SURFACE DETERIORATION:! - I IN. 

@- VERY POOR 

1-19 



FIGURE 5 

BA.DLY FRACTURED REFRACTORY; TANK 101 

AEC-RL RICH LARD, WASH. 
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AEc.nl RICHLAND, WASH. 

FIGURE 6 

IN. REll'RACTORY SURFA(1Ei! DErERIORATION 
TANK 101 
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FIGUIlE 'T 

REFRACTORY SURFACE DETERIORATION 
LESS THAN 1/2 IN., TANK 101 
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) FIGURE 8 

TYPICAL CRACK IN REFRAcrORY J TANK 101 

A~C.RL R1CHLAND. WASH. 
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HC.RL RiCHLAND, WASH. 

FIGURE 9 

GOOD REFRACTORY, TANK 101 
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FIGURE -10 
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AY TANK 101 CONDITION PLOT 
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SUPPORT LOSS AT PRIMARY KNUCKLE 
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STRESS INTENSITY PLOT FOR 
6 INe SUPPORT LOSS 

(AXZ RESULTS) 
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STRESS INTENSITY PLOT FOR 

12 IN. SUPPORT LOSS 

(AXZ RE.SULTS) 
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I'R0Jr~CT 11\1'-614 -P-VfU;:,t 'l'l\NK FARM r~XPANs:rON 
POST \'1£1'.,[1 HEAT i):'RiS7,'1'ING - TANKS 241 .... AY-ljOl 1\ND 10'2 

'rne pozt ",cld hl7!~t tT.e~,tlng .\';mt'laccomplis~)t:d by intro(1ucing 
thf} flar'::lIf! (rein t.\f'O propan~ gv.fJ fi:n::"d hurnCJra- of. 10,000 tOOt) Btu 
p€:r hr .. capaci. tl" db:'.;;ctly int:() the t.t:nks. l'h~ tanks, '\.oihich. 
X'(':st, on trW of kfJlolito ln~mlt~tinq concr~t:ai' v!~re inzula:b~d on 
t.ho sidcil I!lnC dome wltJ1 3 11 01 Di~l't;XTtlt;toCJl battinq" Honitm~inq 
of tho tank y,1,:,11 t0~11pm~atUl""of" W0~j by fC',(,'~(H1Cl d? unifor:l'nly· sp~c;c.::d ,. 
th~rtli("C7oupl(,H::; CClrli1oc'l:\::d· to cc.'ntinuous strip chart xccordern .. 
Tank 241~;\Y-102 'i,n:~,B treated bofox'c 241-AY-l01 duc; to its 
t"arli.4i1:t' ct:ll:lpletion.. ~"ho follovi.:Lr,"'J ia an account of the post 
\-:cld hSl:'i.t trfH'1 ting ()f t:h~ t,,-<,i,) i:::i'l.t1kf:'U 

I:;'Jl!cdiat:~ly prlor to liqhtir,g cd;~: tht"j; l)"urnc'!"n t.ho propntl.(~ 
2;upply H.na \Ul!j prczmu:izea enti inopeoted wl th t.he a.ld <)1: sor.'p 
801uti.cn.. J\fter e::E1vGX'"al stH'lll It:l;llka ~¥0re r0paiX'{'Id, thQ li.n(-~ "'ft1LU1· 

npproveQ for UG(£t.. 1\11 :r(~COrdCrlii w(!rc :4<'!lading the samE! a1.nbicnt 
tllii'(:,p(;trature .. 

The first PUrn(l1:' \"a~ lit at 0ppn1:xi.m&bnly 4: 30 p;m ~, 9/20169 .. 
!n the h~it\edi(tt.cl.y cnl3ul.nqp('!rJ()~~ n .. H19niflcl:mt l;lfitom"'d:. of firing 
sy.ntcm tt'('Johh!. "'ins o::>q,r,ricno,sd by tYH1 contrt~r;tor pc)'rforr-d,ng the 
ti1()rK. '1'110. r:'O~1.t 1;l('riolW tro'Ul:.lo pe't'l'lisb:'!nt: hlc1,1:i.nq out 
ot' t,ho !>llot l:i.ghts bjr Of: tnt; t11't) b1.1X·11C'rs 
tli(? Ol:W .1.,11 tho l"tortIH'1eet 'tho :rnoBt tX'('tt"ibl.e.. '2'h:1I$ 
c{).ur.~()(! the s~J:~&ty v'llvC ftC tlll-li.:G:O. by the flame rod at the 
pi lot 11.gh t tt> shut off f!,gppl.y t.o thc: b\;lrn.cT. .. 
PoX'tde;t.ent trt")'ublc tvith lj.Sfhts and other equiprMJnt 
CCKn.:rcxctl for th(t fi'l;:-nt thrc'l!i1r da:rs ~nd spor[lC1ical.1y dux:i.ng the 
~'I"hol.~ h~Hlt. t:rc1':-a.ting perhH':1. 

J\~~ ~xvi6\::H1Cc(1 by eZ3c<'I.ping .lStlt'!tt,(Tl1 q :free '1d.!;,tor boilhl9 'C)ff in t.hl$1 
insult:rt.5.ng concr(!tc ttpon ~Jl1f,ch the tank r~:ctf;':d pl7'(t:vent~d the 
temk bottomtemp0l".abJre from rinilvJ above ~.ppr()~dmately 210" 
until th~ night-of 9/20/69., 
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i\.fteX' tl VI'Jl:Y t~lo\'I1 t'il!'H~ 1n t"~tr.per$.tm:€l th~ contr~tctor proposed 
. t(") inOre$!;IC! tho hc().t. at a 'l\1;:ne;h~u1:11 reb:~ of lOGO}? p0:!: hom.:' until 
th~ t;S(fO dome thol"mocou'r)lmlt rH::H,\rft~f:;t th~~ burne.rs :r.e~.d 1.000°1" to 
qat tJ)\F! benafit:, of )T;()rCt r,aditlnt; IH~t,}.t ""1.t. tho t .. >;wtk bottom.. .!t 
hJ:td h~\i!)n 11ppay.'t;'mt·f.d.nciSi fire! up thl}.t thos~ tt'10 th(n~l:::\Oco'U~les 

. wtH;'~~ not" X'.:sp.r'~::'H;'!Glntt>l.t;iv{:) ()i~ t.1'H': ('lt1'lf;~r do!tl(',\ th€:!X'tnoccmplos, hut, 
, ~l,\'<1ayt.!l iEMd bgCil'$llSe of tnair r>l:o;vJ,r·,l.i ty to the bUrl"lC)!" t:l(;'l.r.\GH~ .. 

:r:i.;, hf ,71.l:i cltJt-8:a:'lilJrt~:")d hy J\TmCO ~ tt'l'i\a'i;:i.'tlltl'r.SJ;t£d'~1 br., H(:)t')r.e, t:ht:lt 
l"Iotall'tu7gically no htl'Xlli 'Would h~ c}\OJH2. By consenBur,; of ,'1\PJ1C()", 
V.1.t,';f:O .~ma }'\1~C~ t:he rrtllt,t::('):e '1"l/:48 t'cd"0:n;Dtt! 1:() th~., contr9ctcrrtg 
''''''''''':''''''''''''*1'''·'' >'''i'~''' rtf" ':I> ..... ~"'r"" ,,·).t···t·'"·)·"';'ll~l'(h ~)'" .<t'".,,.. nuiA"''''''''''' """.1':,1.,.,.).".,:, .... "(j LCl.'\.',J,l""","I .. ,,, '"' ; . ..t.,"_,.)!Jd,l'\'.i"1' ~"";jl ;I..v,," ":'1 '~'."H'-'~>" 

Dtxrln~! th lfl t.im(1j cyciJ.ng l):ff ()"f. tlHi'l l.nu-ncrs '4(H&.l:·0quh~(~c1 
to h.old t.hta zpr'v.;H~i t:q;;~t~\vi:;;(;)n tr.;lr:\,pl(~r.n.t\lt·~.:l£;~ 'Hi thin tC)l~rl:mc~ '" 
'Afb:n: a tJtx:e!!lS fin.::tlymis t:t·&(~tor'l;; chi;:)!' (ingineet'q ~'John 
1\dnma, appl;'oV~<~ t,he abc)V~ 5.t'lCrOt~l~c ·to lOOOflj? ~dt:h thCt prov!z,o 
t.:hl-il,t';, 1zhe tomp~:t~~t\.tr~~ (U r.;f(}r<~:ncj~· hot:w00.nth(), bottom and ·top 01:: 
t,h,/i.l' 10')~1k,)i: kn.ucklel)(]i held, to <:'1 l.i,a~d.mt\ln of 220 0 ij'" He alf)O 
"1',:mfirr;ll(~d t.h(~ J\HHCO ~n~tal1ur~rl(~al $~pl?roV~tll' 

'I < ; '. ", 

l~t ,t).pP)~O:K.t1'i\';1J:.®ly 1,0 ~ 00 <a."m .. t~;~/'jO/69't~h(~ he,;"tt ~v;\'!l,~ine;r.·e;:~:21E~';! 
'I,<Yithin th<trt lOO@!:'" p<::,:rhr~ l~a.t~~'!:Cj lOOOIJl))'" ~t, the 1::'1.010 COl'~tt .. ol 
t;h{u~1ncl(jO"TI)1~$ :tle~llr(\Hfl.1~ t,h~b\lrn«:~l'~~~~' , 

J~t l~ppr(J)(:ltt\f'lt4':'i.ly 12 dJO m.i~1n:i..qht, ~~/::H)/6SI j.t. ;lPJ~(rJar.t:'Jd th:cd;; dUQ t.;o 
l:1.l'ii,;i tl'.1 o,f h{\li:'\'i;; t::t",iHUJbo l\r;pCl!:H$;U)~Li& to J:,'-0Jeu(;h 1100 
O:h.~ ~)pec .. ~1'd.nbn.1t'\) In all t>J(Jcti(mt~ of' th{'Ji tank .:tn an}' rC({I,s~n('\hl.£~ 
tir(\~;);, if (!)rver", ,: t 1:~U!tS <vt)fX'l!iIi'H'1.hy .1J:~ 1. ~ iJooX'c I' 2'"rnrcO; P.. ril~:t(;lh; 
hTur.Cf); l)~ ;]" ~J,quir(!'\st j\.r~c¥ ~1 .. C .. Arl'i1.5t.ronsJt j\RnC~O and via 
~ll(;'!cc!l) N" SohuH:z~r Vltro, tht\t ~1 holding t:t:m!£ll (if t;hr~!e houri~ . 
~.t lOOQIj) 1.naccordr:U:.tC0 '!i.r:iJ::.h ),\t),1·m BtJiler arld Presm:tr.~V~ssel. . 
Cr.~d(~ f ·:t.it::tation V.XIX UCf;~'''!% w(\uld hE~ ncu;:,)pttdll> It ",f,);'l.sc{')t).sider0d 
th:], t t:hilM '!t,:lll I)l':'('tf.t:~r(}j.hl(;l ¥ (;~:3pnc;.t~:tlly in. vll1":%' of t.ho ¢x.t;(u'lt.led 
h~Hlt1,.n<.Jl)(l!1:::l.ol(~" 1;..(:) eo:i11;::irm(;I<~ ~,n{t:(f1'!n(~dd ht~n.'t::tn9· "'1;,t th :1;t';,!\1 ' 
~;t'i:t,«:\:rdJ()nt: c~\d,da"V::ion ~ UH't: for th{~ ~H'~k(\! (.)f t:ryi~vJ. to lI1~~~t 
.paoifications. '.' ~ . . 

" t;.>- ·i· .. ! 
~ . '. :" " . ...... I i I' I,., i.',,: : 

Au. tJP;?x:Oi"d.rnab?'~l.y 4~:iO .(i .. roo,~ 10/1/69 ~ t.i'le,tank .bottom t~lmp(::r'i!.I.b1.re ', ... 
r",'r¥tch",d lOOO°1;'whilt} the rn.'?lxiv:imridQrrlQ- to;;mert1turr.:i~f4(i~~' 1.150 00 P .. 
'1":")" ,."~.,, .I!. ""f ,.,.,"' .... "" 4-1' 1'1"'1'> c<! •• ,~~ .... rto .}"", 1 ,'If t,,,t "L 1 ""1. ':J A ,," 'm ' •..• ',. ~.'M ·c·(W'l't·:"... ... , 11 ,;""". ~. ,~f.~,».;J\.'~~ '\.,,'o..j .. ,l~., .. ~.,.t...(:..."'\.,o. ... ~.'a;<,;:Jt ,,"l':I~ .. '\;fl. i/;Y.j} .(,,'~ ,U .. $ .. >\:.; d A ",}t.J <'.:.",.110" v.,r.j"":,',.I.:t. ,.tJ. .... .t ... lo ... t" .v ... .l 

cool:tng W~l':~ COml:lE~nCI!;;Hl« r"t J),pp:r:Cy-ir1':t0:.<?lY·/l.!30 p~nL,.'10/1/6').;.·'·.. ',,',' 
l'lfte·X,' l! nto&dy t't.!t.a of {1<jclin~ ~ .. t~ll ~Ji thin the :muxim.~'lTI.of·109.oJ!'/hro" 
th~~ (iOa lip non·~cri tical. t~wp~al:ati.lt'~~.1 VU~~; X«Hlcher.:!.. " " 

,!(t 

~th(~ vonting ofthilit tetnY-:,. "'U\1.ilr £:r.:<'),11 the l?C'i1:::t()1\1 r;\\thor tht\l"l 1!1:-om 
the t()P cU~ in 'rl:mlr. lOZ-i\Y.. tl\:-:n 4 n v0.nt pipei3 ~'1(:':r:0l ~xt(;'ll1(1~(:i to, 
ne<!u; t:b~ bClttlnn of t.he ttmk f:o e:ld. it!. :nm.:t::ro\.d.nq1:;ho fJprcnd. 
boh%~l((m th0 d<:)7.1fl 'and bottom. t:'5rq)eratnr~:n;1 ,by w3ing convOlctioll 
htl.P.J:t:t.n:;r more Qft:o.cti v01y" T(':n.\pornr~p tht~rm.ocoup10s "1oro 
inst;allQ(:i, m1 t.h~ blni(1~~ faca~ (>f t~H'~ i~(mJt, bo~~t~c)m to ald .in 
cor.rlt)ctl.y l'floni toring bottom tf1t!')P~J:'t.llt:urt\Cl .. 

".... t, 

,' .. 

;.'," 

.' 1,< 
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'i'hGt k"mrnc:::z "',ore fired off ,n,t: 4:30 p.m .. I/' lO,:,,31"'G~.. At 9~OOr.m .. 
th,r,;\.;!l t.Clr~lpl'(!Jr£:tttlr(,M3 ,,}~:x~(:~ 50tY~i:"" ''Ibis 1:;(:tr~lpe:ratu:t:'e' ':me 111;,1<'1 I.!hn:,ing 
t:.h~ rtight~ 'V.'hila thto ln~rd:e :h)!1tul.t(·t::ing' conCt·at.0 dried out ... 

M::. 7t20 e.a~t:'I., 11/1/69 1 ~'.JH') c(:mt.:t'ol.l<,~\l hCt;ttl,l19 period \'1{;\1'1 at.atX'tt:ld; 
i.a~,100·P per hr. rise with Mex-Min difference of 200wP~ 
~t':: 7:00 p"m. dOr.!-t» temporatuX'(;~fJ \"~re 900°-950°1"" 

~\t" 11,ppro:n:iftlt'Atol,y 9t 00 ona hu:rnor t;ftopp~d f;trin~l dtw to 1m\;1 <Jam 
Tn:"\![H'JfJUl~0 CnHHII1'f,d by i(::d.r~q up of tht~ propanE* ~]tora)Jo/bll'lJ(t,;.. ~l'hGl 
~.C!f.~ ~~'';:V!f wnt"~hlBd of!! t:hi'fi tnt-Ik!jj ~y.~.(l mlou9'h V~\po:r. prcr.H:;t:n:,l('f~ was 
(lbt,ll\,:b~0d 1;.0 :fire hoth hU:t'~H~X:~ but ·t.h€H:i!~ 'liU;tll' l'il'yt ()n(')\;l~fh pl·~.Hilt:n:n:~~ 
to provid.G'1 t:ld~qtu'd:.~$ flo¥-t tt") lnct'0.<:HtiGl 1;he fir.Lnq' :t'\?),t~.. A 
to.mp0ratnrr" of t!'PPX'()xhi.1t1.b11y 90(4)1" ml1x!m~;n,:\ WD.~~ ·maint.uhlo(.l until' 
4,30 p.n!" 11/2/69 wh~)m :lH:f.0f:Jl.J1). 'tl1ar..; &ppH,ea to. t;h(i! py,()pm"l~ta1'11~Fj", ' 
~l'hi~J lJH,r'!1J-nml!:ld tht.1~ lin0 pr.e~mtlrl\.') t:o 40 .• prod I' W'i\!l:U OV0l~~ ,tlH1..t r.equh::-<~d 
fox~ full firl¥19., (,C" ; . ,,;' j' 

Ail::. 9 i (,IOp.,roo all b~)~(.'!i t(,::m})(~;C~lbu:l£d ',\I'~~'ir()V!'11:t: 'iooo~~·. ,f2\1~d' i,kl1'~(;;} 
t~lJmparl!d:tlre!Jl ,;fore l();HP~t:~ '(.:<:;,1 1 115 t't F' " 'X'hr.i>:'<'1liii;i~ little't.cn'lpi;')ratuJ':t'!t 
:trH::rOtHH!~ .t.fte:r.' 1.0 % 00 r .. I\1,~ 1 11/2/(';9.. ·-Jl.,h$r.~tt"I·~1.nsfer.'eqtiii.ll)rium: 
!~:r~t'Gr.~\{~d 1:;('1 hav~ b'£~e.n l:,~ached." ... 2'+t, l~2 fOO a .. m.«,¢,ttl htn;',!"),k~r:<'!t:t~.Off""; 
l'if:~Ci;'lU!i~~ 0 'l; ~l~'H:it;lCit:'ad •. ~('Jr:.ktl:,(';)l 61 f:f.:t,{'1ul t,i.I;\H,S ... ~ il\h~d'"tji:'\\1i)' ti!i:i%iP~'f:t'~.ibJ:i:;;~ 
d1t()pp<:~(1 abm:sit 30t:>I? }m:f(n:'~ re·~:t911,i:tlon ''''hlla :Hv~(7d;:h~:lC:t·:s.\lrft\ci"~s .-; 
(d: ,t;'.hf:il t.~U1~~ 'ti/(flr(!i'ib~u;'e:~ly. ~·d:f~Ctt;0fl~ . . .' 

r '''.,'': 

l~kl "lith "i'~nk l02-ir:'ll"5.t. ~'rift~d~cide¢.'i .to' j,nvo}~~~ i;:he JiJ:i~4!;~'C{;~1~ 
'-":1(''''' 'F'~"'I'T .... '.It:';f(. Ar",,,. l('O()Ii.',\;i' 'l;'J~lll'1"'(" 4-~~":1nfl:.o/''''.!''''~'"·''" ,";.1h •.• ~;""/l~""f'f :;...r .:')'V~!f'iI "J,,,,~~.~ .~~~~ !\t ... ;;~.;J .. ' .. """01$,; .' I ." . }..I,\.'~""'~'" ~~~ ~",j",s.,~! 't".~qilttR\\"""'~'!'i ...t.A~,~,;t :~~~lIJ.,\"'.~J.. . .}.A~~ 

k'H:::):t"'.i('L~ ~qt'l1l\ c(:moln,d~~d at 1 ~ 20 ah~ti, .. ll/:VG9 .. · Contr(';}lle<'l . 
cooling W;iH.~ if;':<;d.rlt.(;l;trH"~.l £~t a :rat<:z, of apprmd11latrv)ly 50~:b" per 
hom::o ~.'h~ hon"'G~:t.'.1. t.ical 600(l$)' t~.ti'\Pl3:t'l."tture \vOJ; I'0aob.ed tit 11 t 00 
a"m q 11/3/69 It • ' " 

DtG7tn,q t.h~po$t ~/~~l(lheat: L:'(Jl.1,~:ln}f of .hoth ~f'U1k~tth~;ci~1.'icreto 
fO\lndz),tlorll:iil m'llVGlx.' a,tti1'i:b\~r:;" ita ~~(I;:.l1'<P(tlxtJ.tt.n:'eoi: ~:OOI'J~; l'< 'l'hiC\ 1\<101i te 
in.mll\lt~:tn9 c(mcX'(1-!t~ WtUI;- lnt\jtl:d&d t~<) p)Y.'()teot:: thb)f()ltnll~},tion 
(:on(~r(,:t;f;< from t(,ty,p~ratu:r~~$ abov0:;' 500~'1!'" 'A~l~th~),I..l~Jh tbesp<Slcifi-
".",\J.~",·v, .... ""',,·'.,./I .. ·"""'""''''h ... ""f t... .... ·i C"""1' .. '1'\'1"'" t''''r'\''''' ",8:, l't t:o' 0,,' ~j~-"~-oo .f.t"';'r· A'.,,,,, ...... t. t . .:.t"')~h "".V"...~\.Ar,Jt'4~l.".1; ... , 1..0<' '9.,..,. 4~ .. ~..,"...A\ .·.il .. h .;.-) l";.;J",,,~.:"f t .• ~·<.:a ;t,J~.;;:> -.;;,.~ ~t..,') :t;. ;;; .... ,..) i.v· ""'/,ii.~W 

hcnu: -vrlf{13 .1.10t fi:'/(~,t" th€~ hold$.l'l;(J of. the-t .. tmkfil lit.:. :L()()9_'I!fLf():f'~~11'l':~(~ 
h()u:n~ i~'L,il1:e;tl:tJ~~r~':1liJC\1(,t1,i'lt~ "dJ::.h th\'!~ p:r-()V'i~~il\)r!(l\~ oft;h~~8HT:.l Xloil(t1r 
and PrC,HHJlm:~ VQs!>H:d Cod<o'l and assur(~s'~ pcn;lit.iv;'£! poa~~ wf}.l.<l ~rt.X'eas 
!l:;1i:~11~f to' C('.>I!tDi1l.rc, 1t~t.r~"';alJ co:r.rosiort. oracldng" ' 

c~n n~ (.-!uSltavson 
np Shaw (6) 

• 

1-32 

't 

~ " . 



RPP-ASMT-53794 
Rev. 0 

l.3 Cardwell, C. W., 1968, "Inspection Report - PDM Provo Shops," (Interoffice memorandum to G. 

K1igfie1d, December 18), Vitro Hanford Engineering Services, Richland, Washington. 
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1.4 Cardwell, C. W., 1969a, "Installation of Kaolite Insulation," (Letter to H. E. Eager, February 20), 

Vitro Hanford Engineering Services, Richland, Washington. 
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/s/ C. w. Cardwell/ESD 
C." 'tI. Cal7dwell "'.,"' -"'-, ,-



C. W. Cardwell 

W. S. Graves 

Purex T0.1lk Farm Expansion IAP-614 

Minimum Thickness Insulating Conerete 

RPP-ASMT-53794 
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Confirming discussions with A. Short and E. S. Davis, five inches of 
Kaolite insulating ooncrete is sufficient to protect the base concrete 
during stress-relieving of the primary tank. This Judgement h based 
upon the :Battelle report BNIr79i ~ detail requirements on the sd,ml1ar 
project a.t SS;V&rnlah River t testa :run by Nooter in Saint Louis for the 
Savannah River project, ,and Vitro calculations. 

It was with this information in mind that a "humped!t bottom 3" in 
height could be accepted sinoe this still left 511 of. insulation avail
able. The cond.ition at the a.ir inlet pipes requires a minimum thhlt
ness as show, but in this 1im.i ted area the steel plate of the 1lU/:,oond.
ary tank will spread the heat flow ~nd thus lessen the intensity to a 
eatlsfaetory level. 

Please u(;IIte that Pittsburgh .. Des Moines is technically responsible for 
adequate thiekneau3 as required by their stress-relief. procedure as 
noted in Specification HWS-TT89 Para. 9. Our drawings speoify only 
a minimum aoceptab1e thickness at the air-inlet pipes. 

W. S. Graves 

WSG:fwk 

ao: GK/CAS 
waGI files,:~0i"""'fit;; 
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1.5 Cardwell, C. W., 1969b, "Design Change 2124-17," (Letter to H. E. Eager, April 7), 

Vitro Hanford Engineering Services, Richland, Washington. 
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TO: 

FROM: 

PROJ. O~ 
SUBJECT 

H. E. Eager, Area Engineer 
U. S. Atomic Energy ,C~ssion 
C. W. cardwell,~(/4 ad-"-'\' 
Field Engineering 
Pro,ject IAP~614 
Contract AT( 45-1) -2124 
PDM Contract 38570 
241-AY Purex Tank Farm Expansion 
Design Change 2124-17 

RPP-ASMT-53794 
Rev. 0 

WO, (){If 1)!ii!1'i'UlilunON. 
If!ACH 

1 
1 
1 
1 

~. __ "Iii:QUIlIII'ftONli! 

_~_ ~~IN'flii 

_. __ ._ eO~II:NT 

,11(10""'01111: 

Transmi tt,ed herewith are one original and five copies with attachm.ent of 
subject Design Change. Please forward to the Operating Contractor for 
his consideration. 

CWC/ESD:ms 
Vtro 

H .il/;Wd, Washington 
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l.6 CE-0283, 1967, "Report on a Study of Possible Insulating Materials for Use Between Tank Shells-

24l-AY Tank Farm," Vitro Hanford Engineering Services, Richland, Washington. 
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~1lJ~.JJ~~u 

l}iJb:I:xJ!?@u 0.0 l'%G'~@DIf;'J@:l'%~illf;'J@l @IT2:[t;l'0'il~(g~ 
~O~IlilIk,A!ldI§J, IlIJA@IlilO!ld@J'il'@!ld 

(§JA'il'~~=O=~=t=Q=b=e=~==2~3~»==19~6=7~====~ 

L(P=614 (CE=0283) 
241=AY·Taru~ F~rm 
Int~~=T~ru~ In~ul~t1Qn 

'il'1Xi1l!:'\7 &~Il!: 'il'@ 
@@; 1bD@@;@ L"'@I>:I 

=== 1i(l@;@IbDOillO'il'O@G\5Q 

=fi'lI>:lOG\5'il'@ 

=== 1E0'ii'OIliJC>.'il'O!ld@J " = 1P""g:U;1-,;8~"lc>'I>:I'\7 

= 1P1lil@'ii'@0'il'A'ii'@ 

=== @fi'>~~OI?O<S:A'il'O@!ld0 

='ii'I>:IA<S:O!ld@J@ 

X R~po~t 

= @1i(l(§J@;I>:IO!ld@ 1liJC>.'il'o!h,.I! = 1!JI~©IFJl<:©L"g:@ 
I, 

= @1i!:©I!JII>:IOG\5@ @I!JI@',". I, = ©1RlG1:©~Ib(§J 

= ©@!ld0'il'1i(l1bD©'il'O@[;i] 

=X= OG\5O"@Ii(lIliJ&'il'U@G\5 
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Eo F 0 Sm1t;h 
Go XaL1gf'1eld/CAS 
Eo J 0 JLa~([i,zIw 

lYo So G~av~~ 

= ~@;'WO@O@!ld 

=1lil@!h,(§J0 

2~.1='l1102 

©@IliJIliJIi!:G\5'il' 

&1Pfi'l1i(l@'W1l!: 



REPor'\T ON A STUDY 

OF 

POSSIBLE INSULil,TU~G} i\llf.\TERI.4LS 
FOR USE BE.'T\rEE~~ TA~rK SlfllELloS 
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Th~ propo~~d ~on~tru~tion of th~ 241=AY Tank Far~ i© ~~nt~r~d about a 
d~silJfi for ~a~h und~rground t£'llCcl.: to in~lud~ an ixm~r and outer s"tGccl 
~h~ll 0 Ea~h ~h~ll shall b~ ()f \1l'~ld~(l ~on~rtru~tion at th~ ~i t~ 0 
Ref~renc ~ Dr~,\dng SI{=2= 39!~2 0 

Th~r~ is to b~ a ~upport pa~ 

b~twe~n sh~lls ~:t th~ bottreJ!il 0 

Th~ pad shall "l!J~t prot~cct th~ ~on~rcte bclm1l' th~ 
outer ~t~cl sh~11 in~urrcd in ~trc©~ rclicvin3 
the inner :§lhll':llL Pl'cc:§lcnt tcmpcrntu1"e 1"isl:: 
~IGO 1100 F and a ara6iua1 tcml()cJ,~G,t;"tu.~e rt'1I;:;CJi,'C£1idie back to a'i'llbi~rrt 0 The 

Rev. 0 

tim~ intll':lJeVa1 for the heat Ui) ,).ndi cool dmm cycle :i1lfIlay be a~ lIllUch L;;'S 

tw~nty=four hours to hold the relieving temperature for thirty minuteso 

Thi~ pad shull in~orporatc 131 s,€;,,~ics of ~hannels ",,yhi~h,, in the ~vent 
of failure of 'iG:1C ir:ncx' '\rJOUld ~OA'lC;,U~t ~,ny fluid leaking out 
to a d~in in the outer talDk~o 

30 To ~ontain ~hannels for pa~sa~c of air from ~~nter to 
periph~ry during nomal opelc"rt~1.on zmd stored fluid to 
periphery in ~a8C of inncb~ t~.)(]lt: fuilu;re 0 

40 To prf;Jvf;Jnt n ri@~ in at t,he UP1\lif;JdC ~ur:lece of 
th<i!l ~trucJlGur<ill concrel~e lm-l~r ~hell to 550 F 0 

Thi~ requir~lent ()CCtU~~ only oLurinG the period of 'uc:ld 
stress r~licvinG th~ Jtnncr ;shell 0 Bu~ed upon ~ n~t, 
thicknc:§ls of fm,n,· inchc~ and ©:,i,'l ovel~l:1,ll co~fficilf:mt; of 
he~t tran~f~r to th~ ~oil of 1B:~U/~IH OF Ft2" th~ r~'luil'(;t:. 
coeffici~nt of thcx~~l ~ondu~tivi~y i~ 2 ~£U=IN/HH OF Ft2 0 

= 1 = 
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10 To ~uppor~iG G,pprm6ifjl~t~ly 1;·100 pOUTIOL~ p~r ~quar~ fooJLG dr;):~ Ole 
in th~ pr~~~n©~ of JLGa,,'l\!l; fluido 

20 To r~m~in ~t~bl~ in th~ pr(;;~~n~.;, of 3510 F 1 mol~r Hl:1Q3 or 
N~OH :§lolution having ~ re,adof1©';;'i vi ty l~v~l of 1106 BIRr 0 

Th{l ~urvcy 'i'1a:§l m~d~ of Iav~ilvJ)l.c inQt;,ltrit;j'.i~c~ f,tte,JLGcri82i.l~ bO~iGh pr(:c~~~t ~1lld 

©~:§ltlabl~ at th~ ©it~o 

Table .8, lb;t:§l tho:§l~ inlBlulationlBl ~on:§;i()lG:r'J(ll but, jud(~cd 11.1!ldJ1lUiJ(;~blc for 
u~c 0 T;lblc B providc:§l z~ ©ol"IJpa:1dson o:f' tho©e in~:mlntion.€) ©Ol(H>id.~ic~Cti :~ood 

PloO::;PC©";;'l§l "it;o iIilnti!;;f'y th~ l'cliuir,-,l:H:nrit;s 0 

At pl~c[8rendG ~ t1-wO prolfJlu~t~ apIOle~~le TI10©t [8ii3J,·ti~fa~toryo T'n~y alee g an expand red 
31~:§l:§l l('Jl~odtM:~t, [8u~h ~@ Pittl§lbul"'a,n=Cm:nin,gs IT F(MJ"1GL,~Sl> me a ~i~,$it;able 

in~ulatiQn ~u~h a~ JQhn~=f,Im1Villc 2100 1"' NQ 0 210 FlRECJRETE lOr GREAT UJ{ES 
CAlmOI~=PEm'li!AL1'TE 0 

l,lTQi~tur~ ~ontren~iG 1-wi,thin the j,JC!;;;ucl~~('~:QK:t ~alirl(; Qn~ite pr~~~nt::; a task Qf 
drying and k~~ping dQ'l,oln t:t,c i";O~l. SOGl1J("1(J ~Q~'r;:;m1t to limi t~ ~u~h that I) ''Hhtan 
th~ t~p~ratule~ i~ bleough"i;, up 0:,1 th~ J~~Jnk abQv~1) th~r~ ~1l'ill b~ no build= 
up Qf pr~~~ur~ within to br~~Jl~ up' th~ i§;l<;;;,bo 

The lm1l'er ~mi'lPlee~§jiv~ §jdiGr~ngt;,hl) ~;)Jo!cd~rli!.1~ ·t,~!"lp~rn~LGur~ lim1t~l> and 
pr~~~n~~ Qf SI02 in th~ fQ8m1~[!'~ £'1r~ lJl~ool:x~r",fL~::; 'l,oJhi~h 'ifiu~t b~ ::;tudi~d 

furth~r tQ ~ompl~t~ ·t,hi~ Ii.wlllu;,,~'~iono 

Vi"crQ/XiES ha~ ~a'!l1pl~~ of 2 ~:,!i),d 1} in~:;;()l~ thi~l\\: Foamgl,fi© and 
4 ~a~k and 8 ~a~k P~n~alit~ ©Qn~r~t~o Th~©~ ar~ availabl~ fQr labor~t~rJ 
tc~t tQ detredI'lifiin~ ~uitability tQ t,hc prQ,j~~t 0 

= :2 = 
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10 FiberBla~ Board = 

Poll ~~ld.1ufa~tu~er~ 

4. 0 Br,;;n~",o~'1it)e Clay = Air Eiltr~;,iniKllIl 
Addid~ive to C~1i.len·t 

10 Polyurethane Rigid Fo~m = 

Unar~o 

.2 0 ,,/l.erotulbe Sheet = FoaYlmeii 
Pla~ti~ = Joh:I<:!.~=R~Jl],vi11e 

= :3 = 
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Poor ~o,npr"'~13ive :§itren:t'~ll = 

Iiyzroi!>~opi~ 

H~:.·tC:I<:·proofing and ail~ en·tr~,ining 
01flly 

2200 rOOXiYli!.1llOOi!. ~eryi~e temperature 

2200 ~dliilllUOO'il B\ervi~e >",e,1Ir,Perat;ure 

1150 liim:!i~i!",w!i!, ~ervi~e temperature 
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This report is one of a series of reports generated in the framework of the OVOC research 
programme1

. The OVOC programme was started as a follow-up to the Dutch chlorine chain 
study, which made an inventory of chlorine flows and - emissions in the Dutch sOciety2. In the 
discussion following publication of the latter study, the a central question was if unexpected 
sources and unexpected pathways still could contribute to pollution of the environment with yet 
unknown persistent, bioaccumulative and toxic chlorinated compounds (PBTs). Figure 1 gives 
an overview of the knowledge problem that the whole OVOC programme wants to tackle. A 
considerable amount of chlorinated organic substances can be found in environmental media, 
such as sediments and fish fat. Initial data available for the OVOC project partners gave the 
strong suggestion that 'traditional' compounds such as DDT, PCBs, etc can explain just a 
limited amount of this organochlorine3

. This problem formed an important driver for the whole 
OVOC research programme. There are various potential sources for the fraction of 'unknown' 
organochlorine, part of which of human origin. It concerns: 
1. Historical releases from sources which do not exist any more; 
2. Sources of naturally produced organochlorine; 
3. Releases of yet undetected organochlorine compounds from known (point) sources, a 

possibility which is often put into relation to the reactivity of chlorine and the formation of by
products in production processes; 

4. Degradation products formed from high-volume emissions of known organochlorine 
compounds. 

The OVOC programme focuses on a measurement campaign related to pOint 3. However, the 
other elements are addressed in a number of limited sub-projects. Apart from the questions 
addressed above, it is of course very useful to obtain more knowledge about the type of 
degradation products of organochlorine compounds currently emitted can be found in 
environmental media. This pOint is the central issue in this report. 

Potential 
sources 

EOCI complex in e.g. 
fish fat and sediments ± 10% ±90% 

DDT Unknown 
PCB's CHC's 
HCH 
etc. 

Figure 1. Potential sources of organo-chlorine compounds in the environment. 

1 Van Hatlum B., H. Pols, M. van den Berg, W. Seinen, A. Brouwer, A. Tukker, R. Kleijn, J.w.w. 
Wegener (1998). Proposal Research Programme Chlorine Chain Follow-Up Studies (OVOC). 
Institute for Environmental Studies, Vrije Universiteit, Amsterdam (In Dutch, English translation July 
1999) 
2 A. Tukker, R. Kleijn, E. v.d. Voet (eds.). A chlorine balance for the Netherlands. TNO-STB and CML, 
Apeldoorn, 1995 
3 Particularly the paper of We sen et al. of 1995, as summarised under No. 85 in Appendix B. 
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The question which should be answered in this report is thus: which degradation products can 
be expected from chlorinated compounds which are in the standard monitoring programs. Since 
it is not straightforward to determine which compounds are likely to produce hazardous 
degradation products we started top down in the list of total emissions of chlorinated 
substances in Netherlands presented in the Chlorine Chain study [25). Thus degradation 
products of sUbstances with very low emissions are missed in this exercise. This also implies 
that most substances which are mainly emitted to water are not discussed because emissions 
to water are often very small compared to emissions to air. PCBs are an exception to this rule 
because for PCBs it is well known that degradation products have an important environmental 
impact see [28) and paragraph 3.12 of this text. Pesticides are not discussed. The amount 
literature on the degradation of chlorinated compounds is overwhelming. In this report a 
selection of this literature is used to describe the main pathways and products of degradation. In 
a separate spreadsheet (http://www.leidenuniv.nl/cml/ssp/degradation.html) an overview is given 
of a large number of other references which could be useful to answer more specific questions. 

2. Methods 

Three sources of information have been used to find degradation pathways for organochlorine 
compounds which have the highest emissions in the Netherlands: 
• literature databases; 
• in house literature; 
• the internet. 

Several literature databases have been tested for their use within this project, in the end a 
choice was made for The Web of Science of the lSI Unstitute for Scientific information) which 
can be found on http://wos.library.tudelft.nIlCIW.cgi. Next to that the in house literature was 
search for possible information on degradation pathways and products. Thirdly an internet 
search was done. Since the quality of data found on the internet is often hard to assess this 
data was verified via the literature database when possible. 

3. Results 

3.1. Degradation of chlorinated organic compounds in general 

Organic chemicals discharged into the environment are subject to different reactive species and 
by the reactions with these species, further toxic by-products can be produced. Although the 
rate of biodegradation of a chemical compound largely depends upon its structure, also other 
parameters such as the concentration of the reactive species in the environment, the season 
and time of day are of importance. 

Organic compounds share the same major atmospheric removal or degradation mechanisms, 
which include the following: 

photochemical oxidation by hydroxyl (·OH) radicals; 
photolysis in the troposphere; 
deposition and uptake at the earth's surface; 
reaction with other reactive species such as chlorine atoms, nitrate radicals at night and 
ozone. 

The same is true for the surface water where hydrolysis is the main chemical degradation route. 
However, in surface water, sediments and soil, biological degradation is the main degradation 
route for many compounds. 
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In general the more hydrogen is substituted for chlorine in a substance, the more difficult the 
degradation of the organochlorine compound will be. The chlorine group acts as a stabiliser 
making (bio)chemical transformation processes (elimination or substitution reactions) more 
difficult. For instance the rate constants for the gas-phase reactions of the ·OH radical with 
PCBs decreases from approximately 2.7x10·12 dm3 .molecule-1.s-1 for 2-chlorobiphenyl to 
approximately O.6x1Q-12 dm3.molecule-1.s-1 for 2,3,3',4',6 pentachlorobiphenyl [23]. 

Extremely persistent in the environment are those organochlorine compounds where elimination 
or substitution reactions are almost completely prevented. This is specially the case for the 
following groups of substances [24]: 
1) neopentylalkanes 

9 
C-9-CH~1 

C 

2) halogen atoms at a bridgehead 

OCI 
3) di, tri and tetra halogen carbon atoms 

yl 
,C"H 

CI'" \ 
CI 

4) vinyl and aryl halogenated compounds 

< }-CI 
The removal of halogen substituents is a key step in biodegradation. Dehalogenation can occur 
in through three classes of reactions [29]. 
1) Oxidative dehalogenation occurs in aerobic conditions and involves fortuitous loss of 

halogens substituents during oxygenation of the aromatic ring. 
2) Hydrolyic dehalogenation occurs in both aerobic and denitrifying conditions an involves the 

replacement of a halogen substituent by a hydroxyde group with water as the source of the 
oxygen atom. 

3) Reductive dehalogenation occurs almost exclusively under anaerobic conditions and 
involves substitution of the halogen atom by a hydrogen atom. Chlorinated benzenes and 
chlorofenols can be totally dehalogenated by reductive dehalogenation. 

In the following paragraphs, degradation pathways are given for the organochlorine compounds 
which have the highest emissions in the Netherlands. In paragraph 3.16 an overview is given of 
possible degradation products of number of other chlorinated compounds in the atmosphere. 
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3.2. Chlorophenol 

3.2.1. Sources 
Chlorophenolic compounds are basic chemical ingredients for many products made in the 
chemical industry, including pesticides like 2,4-D and 2,4,5-T [24]. If reaction conditions in the 
production of chlorophenols are not well controlled, impurities like dioxane or furanes may result 
[24]. Also chlorophenolic compounds are an unwanted by-product of bleaching of pulp with 
chlorine [1]. 

3.2.2. Degradation 

In water and on solid surfaces 
Experimental work on the degradation and transformation of pentachlorophenol (PCP) showed 
that photolysis by sunlight is the main degradation pathway in water, organic solvents and on 
solid surfaces [2,35]. The first step in the photolysis of PCP is a photonucleophilic substitution 
of hydroxide for chloride to provide three possible tetrachlorodiols. The tetrachlorodiols are then 
oxidised to their corresponding quinones, followed by further displacement of chloride to form 
the hydroxytrichloroquinones and dichlorohydroxyquinones (chloranilic acids). 
Tetrachlorophenols and trichlorophenols are also thought to be formed early by photoreduction 
but are expected to undergo similar photonucleophilic and photooxidation 
reactions. Transformation products of PCP include tetrachlororesorcinol and various dimeric 
benzoquinones [2,35]. Half-lives that have been report in situ are in the order of 2-4.7 days (pH 
7.3-10.3; 10-21 °C) [35]. 

Biodegradation of PCP in water is much faster in aerobic conditions than in anaerobic 
conditions. Therefore PCP persists much longer in sediments (up to decades) than in water 
[35]. Furthermore degradation products like tetrachlorocatechol are very persistent too. 

In soils 
Under aerobic and anaerobic natural conditions slow and partial degradation of chlorophenols 
has been observed [1]. Aerobic biodegradation of chlorophenols proceeds through the formation 
of catechols and under anaerobic conditions, reductive dehalogenation is the preferred metabolic 
pathway. PCP transformation products in soil under natural conditions that have been reported 
[3] include: tetra- and trichlorophenols, pentachlorobenzene, chlorinated dioxines. 

3.3. 1,1,2-Trichloroethane 

3.3.1. Sources 
1,1 ,2-Trichloroethane (1,1 ,2-ETC, cas no. 79-00-5) is used as a chemical intermediate in the 
production of 1,1 dichloroethene and a limited amount is used as a solvent for chlorinated 
rubber, fats, oils, waxes and resins [4]. This indicates that in addition to the point source 
pollution from chemical production, it can be found a in number of limited pollution sources [4]. 

3.3.2. Degradation 

In the aquatic environment 
In aquatic system, volatilisation is the major route for 1,1 ,2-ETC removal. Half-life value of 
evaporation of 21 minutes has been reported [4]. ETC undergoes a pH-independent and a base 
catalysed hydrolysis at environmental pH's [4, 27]. The neutral hydrolysis process is a 
substitution reaction leading to the formation of an alcohol while the base catalysed reaction is 
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an elimination reaction giving rise to 1, 1-dichloroethane and HC!. The hydrolysis rate of 1,1,2 
ETC is 5.9x10·3 I.mor1.s·1 at 25°C [4]. 

In the atmosphere 
The environmental distribution model of 1,1 ,2-ETC predicts that 99% will be found in the 
atmosphere and less than 1 % in the aquatic environment [4]. It has been found that 1,1 ,2-ETC 
will be degraded by reaction with photochemically produced hydroxyl radicals ('OH), the 
residence times are in the range of a few months [4]. Reaction products from photooxidation 
include phosgene, C12, HCI and CO2. The half-life values and degradation products in different 
compartment are listed in Table 1. 

Table 1 Half-life and degradation products of 1, 1.2-trichloroethane in different environmental 
compartments [4]. 

Compartment 

De-ionised water 
Dilute aqueous solution 
Aqueous solution 
Aqueous solution 
Surface water 
Sea water 
Atmosphere 

Biological degradation 

Mechanism 

Reaction with 'OH 
Homogeneous hydrolysis 
Hydrolysis 

Volatilisation 

Hydrolysis + DHH 
Reaction with 'OH 

Degradation 

K= 1.1x108 dm3mor1.s·1 
T1/2 =139.2y 
T1I2 =37y 
T1/2 =135y 
T1I2 =4.5h 
No degradation 
T112 =170d 
T1/2 = 49d 

Products 

C~CI-CHCI 

1.1 dichloroethylene 

Aerobic degradation of 1,1 ,2-ETC seems to be non-existent or very slow [4]. Under anaerobic 
conditions, it undergoes dehalogenation [4] The microbial transformation of 1,1 ,2-ETC in different 
systems listed in Table 2. 

Table 2 Microbial transformation of 1.1.2-trichloroethane in different environmental compartments [4]. 

System Redox condition Degradation Reaction products 

Aqueous biodegradation Anaerobic T112 = 1-4y 
Pseudomonas putida PpG786 Aerobic dehalogenation 70% 

Oxydative pathway Chloroacetic acid + 
(85%) glyoxylic acid 

Vinyl chloride 
Reductive pathway(15%) 

Aqueous biodegradation Aerobic T1/2 = 6-12m 

3.4. 1,1,1-Trichloroethane 

3.4. 1. Sources 
1,1 ,1-Trichloroethane (1,1 ,1-ETC, cas no 71-55-6) is mainly used in metal cleaning and as a 
solvent in various formulations including adhesives, paint, varnishes, ink and solvents. It is also 
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used as a propellant and solvent in aerosols and as an intermediate in the production of 
vinylidene chloride [4]. High levels of 1,1, 1-ETC have been reported to occur in a number of 
ground water samples at polluted spots in Europe as well as in the USA and Japan [4]. 

3.4.2. Degradation 

In the aquatic environment 
1,1,1-ETC undergoes a pH-independent and a base catalysed hydrolysis at environmental pH's 
[4, 27]. The neutral hydrolysis process is a substitution reaction leading to the formation of an 
alcohol while the base catalysed reaction is an elimination reaction giving rise to 1,1-
dichloroethane and HCI. The hydrolysis rate of 1,1,1 ETC is higher than 5.9x1O·3 I.mor1.sec·1 at 
25°C [4]. Half lives are reported varying from 0.5-10 years at temperatures from 10 to 25°C. In 
sea water (pH=8) shorter half-lives have been reported: 39 weeks at 10°C [36]. 
Photodegradation is negligible at the earth's surface [36]. 

Since degradation is so slow volatilisation is the major route for 1,1, 1-ETC loss from water. Half
lives of 17-23 min have been reported for evaporation [4]. 

In the atmosphere 
The environmental distribution model of 1,1, 1-ETC predicts that 99% will be found in the 
atmosphere and less than 1 % in the aquatic environment [4]. It has been found that 1,1, 1-ETC 
will be degraded by reaction with hydroxyl radicals (·OH). The residence time in the atmosphere 
varies from less than one year to ten years. Reaction products from photo-oxidation include 
phosgene, C12, HCI and CO2 [4]. The half-life values and degradation products in different 
compartment are listed in Table 3. It is estimated that 15% of the global emissions is 
transported to the stratosphere where it is degraded by uv radiation of shorter wavelengths [36]. 
In this process free radical chlorine atoms are released which destroy ozone via a process in 
which they are regenerated to repeat the process. 

Table 3 Half-life and degradation products of 1,1, 1-trichloroethane in different environmental 
compartments [4]. 

Compartment Mechanism Degradation Products 

De-ionised water Reaction with OW K= 4x107 dm3fmol.s C~CC~ 
1,1 dichloroethylene 

Aqueous solution Homogeneous hydrolysis T1I2 =1.1y 
Aqueous solution Hydrolysis and DHH T1/2 =O.5-2.5y Acetic acid + 1,1-

dichloroethylene 
Sea water Hydrolysis and DHH T1I2 =O.8y 

Narraganset Bay sea Volatilisation T1!2 =11d summer 
water = 24d winter 
Atmosphere Reaction with ·OH T1I2 = 3215d 
Sediment Neutral and base T1!2 = 450d 

catalysed hydrolysis 
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Biological degradation 
Aerobic degradation of 1,1, 1-ETC seems to be non existent or very slow [36). No aerobic 
degradation was found in soil samples after 27 weeks [36). Under anaerobic conditions, 
reductive dehalogenation can yield in an biodegradation rate of> 99.5% [4). The degradation 
products of 1,1, 1-ETC are 1, 1-dichloroethane and acetic acid. The microbial transformation of 

Table 4 Microbial transformation of 1 ,1 ,Hrichloroethane in different environmental 
compartments [4]. 

System Redox condition Degradation Reaction products 

Aqueous biodegradation Anaerobic T1I2 = 20-40m 
Aqueous biodegradation Aerobic T1I2 = 5-10m 
Methanogenic sludge Reductive DH 98% 1,1dichloroethane 
sediment Anaerobic 100% 1,1 dichloroethane 

1,1, 1-ETC in different systems listed in Table 4. Biodegradation of 1,1, 1-ETC has been reported for 
sediments under anaerobic conditions with total disappearance after 4 to 5 months, the major 
degradation product being 1, 1-dichlorethane [36). 

3.5. Dichloromethane 

3.5.1. Sources 
Oichloromethane (OCM, cas no. 75-09-2) is used in many industrial processes such as metal 
cleaning, paints, extracting agent, paints and varnish removers, aerosol propellants, degreasing 
and cleaning fluids, blowing agent in the urethane foam production and refrigerant. It is further 
used as a solvent in insecticides and as a fumigant [4, 5). 

3.5.2. Degradation 

In the aquatic environment 
The volatilisation is the main mechanism for OCM loss from aquatic system. Half-lives of 
volatilisation ranging from 5.3 hours in a 1 m deep water system to 36-38 hours in rivers and 33-
37 days in seas have been reported [4). Photochemical degradation as well as reductive 
dehalogenation and hydrolysis in surface water is insignificant [5,37). In water the reaction with 
the ·OH radical is the dominant degradation pathway when sunlight is present resulting in halve 
lives of 68 years. 

OCM is biologically degraded under anaerobic conditions via methyl chloride but no 
accumulation was observed. The half-life of OCM in an anaerobic water/sludge system was 
reported to be 11 days [37). 

In the atmosphere 
OCM released into the atmosphere will degrade by reaction with 'OH with an expected half-life 
of several months [4]. OCM will not be subject to direct photolysis [4). The reaction of OCM 
with a hydroxyl radical is fast (completed in about 5 minutes) and gives the reaction products 
CO, HCI, CO2 and COCI2 (phosgene) or CHOCI formylchloride and later CO and HCI [5). 
Phosgene is stable in the atmosphere. The hypothetical reaction mechanism is [5): 
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CH2CI2 + ·OH -) ·CHCI2 + H2O 
·CHCI2+ O2 -) ·02CHC12 
·02CHCb+ NO -) ·OCHCb + N02 
·OCHCI2 + O2 -) ·H02 + COCb (phosgene) 
or 
·OCHCI2 -) CHOCI (formylchloride) + ·CI 
CHOCI -) CO + HCI (minor reaction) 

Formyl chloride may be taken up by cloud droplets, hydrolysed to formic acid and wet 
deposited as such, or dry deposited to the ocean or land surfaces and than hydrolysed. The 
overall lifetime for wet or dry deposition is probably a few months or shorter [37]. However 
degradation in the troposphere via reaction with ·OH radical to CO, CO2 and HCI is probably a 
more rapid process. 

Phosgene is slowly hydrolysed in the gas phase but this process is very rapid once it is 
dissolved in liquid water to give CO2 and HCI [37]. 

In soils 
OCM is reported to biodegrade completely under aerobic conditions within 6 hours to 7 days. 
Under anaerobic conditions, 86 - 92% conversion to CO2 was obtained [4]. 

3.6. 1, 1-Dichloroethane 

3.6.1. Sources 
1,1-0ichloroethane (1, 1-EOC, cas no 75-34-3) is an important intermediate in the production of 
1,1,1-trichloroethane. It has a minor application as solvent for caoutchouc (natural rubber) and 
silicone greases, and as coupling agent in antiknock gasoline [4]. 

3.6.2. Degradation 

In the aquatic environment 
In aquatic systems, volatilisation is the major pathway for removal of the compound. Calculated 
half-life value are reported to be 22 minutes under natural conditions [4], but measurements in 
the natural environment shows that the half-life of removal from rivers by volatilisation is in the 
order of 10-30 days [4]. 

In the atmosphere 
In the atmosphere, the major environmental sink for 1, 1-EOC is the reaction with ·OH [4]. The 
half-life is about 2 months [4]. The reported degradation products are formyl chloride, HCI, CO2, 
CO and monoacetylchloride [4]. 
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3.7. HCFC-22 

3.7.1. Sources 
HCFC-22 (CHCIF2, cas no 75-45-6) is an important industrial chemical having a range of 
applications [26] It is used as a chemical intermediate, aerosol propellant, blowing agent for 
foams, and in refrigeration and air-conditioning applications [26]. Annual emission in 1990 was 
estimated in the order of 195.2 x 106 kg [26]. 

3.7.2. Degradation 
The dominating degradation process for HCFCs in the atmosphere is by reaction with the 
hydroxyl radical ·OH. Other degradation processes such as reaction with ·CI atoms, ·N03, or 
Oep) atoms are negligible. The lifetime reported is 13.3 years according to UNEP. The principal 
products expected from HCFCs and HFCs are: 
• Acid halides CF3C{O)CI and CF3C{O)F 
• Carbonyl halides CF20, CFCIO, CCI20, HCFO, and HCCIO 
• Aldehydes CX3CHO 
The principal end-products of atmospheric degradation of HCFC-22 are HCI, COF2,{HF,C02). 

I 

3.S. Vinylchloride 

3.8.1. Sources 
Vinylchloride (VC,C2H3CI, cas no 75-01-4) is a bulk chemical which is used as a monomer in 
the production of PVC [24]. Annual total world production of VC was about 26 million tonnes in 
1995 [40]. 

3.8.2. Degradation 

In the aquatic environment 
In aquatic systems, volatilisation is the primary loss process for VC in natural water. Other 
physical and chemical degradation processes such as photodegradation, oxidation and 
hydrolysis do not appear to playa major role [4]. It appears that photolysis of VC in water 
containing photosensitiser, i.e. humic materials may be fairly rapid. VC has low adsorption 
potential to soil and sediment [4]. 

Biological degradation of VC can occur in surface water as well as in ground water by a limited 
number of microorganisms, but biodegradation is rather slow [4]. The biodegradation studies 
have given contradictory results but VC degradation by micro-organism seems to be a little 
faster (several weeks) under anaerobic conditions than under aerobic conditions (several 
months) [4, 40]. The main degradation products include glycolic acid or CO2 after aerobic 
conversion and ethane, ethene, methane or chloromethane after anearobic transformation [40]. 

In the atmosphere 
The partitioning of VC into environmental compartments has been calculated to be 99.99% air; 
0.01 % water; <0.01 % soil and <0.01 % sediment [40]. In the atmosphere, the major degradation 
pathway for VC is the photochemical oxidation. The products of the reaction are HCI, 
formaldehyde, formyl chloride, CO, CO2, chloroacetylaldehyde, acetylene, chloroethylene and 
H20. The recent typical half-life values in air are listed in Table 5. 
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Table 5 Recently reported half-lives of removal of VC from the atmosphere [4]. 

Medium Mechanism Result 

Ambient air Photochemical T1/2 = 1.5-1.8d 
Smog Photochemical T1/2 = 3-7d 
Air Photochemical 15% degradation 
Air Reaction with 0 3 T1I2 = 4.2-33d 
Air Reaction with ·OH T=3d 

Chloroacetylaldehyde has often been reported to be the main degradation product. 
Chloroacetylaldehyde in itself is a rather stable intermediate [40]. Formyl chloride is a stable 
potential toxicant [40]. 

Reactions with ozone as well as direct photolysis appears to be relatively insignificant [4]. 

3.9. 1,1-Dichloroethene 

3.9.1. Sources 
1,1-Dichloroethene (1, 1-dichloroethylene, 1, 1-DCE, cas no 75-35-4) is used for captive organic 
chemical synthesis and in the production of polyvinylidene chloride polymers [4]. 

3.9.2. Degradation 

In the aquatic environment 
In aquatic systems, volatilisation is the principal mechanism for removal of 1, 1-DCE from water 
[4]. Half-lives of 1.6 hours have been reported. Photolysis and hydrolysis of DCE are not likely to 
be significant processes. Dehalogenation has proved to be a minor importance in soil and 
sediment [4]. 

In the atmosphere 
In the environment, atmospheric radicals ·OH and ·NO are playing a major role in the 
degradation of the compound resulting in the production of chloroacetyl chloride, phosgene, 
formaldehyde, carbon monoxide and nitric acid [4]. Overall degradation half-life is expected to be 
a few days [4]. The compound may also react with a chlorine atom, peroxy-radicals and ozone. 
Photolysis of the compound in the presence of nitrogen oxides is also rapid with a half-lives 
shorter than 2 hours [4]. An overview of degradation pathways in different environmental 
compartments is given in Table 6. 
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Table 6 Half-life and degradation products of 1, 1-dichloroethene in different environmental 
compartments [4]. 

Compartment Mechanism Degradation Products 

Dilute aqueous solution hydrolysis Tl/2 =1.2 xl08 y 
Aqueous solution Volatilisation Tl/2 =1.6h 
Atmosphere reaction with ·OH T 1/2 = 3d HCHO and COC~ 

CHxCh-xC(O)CI 
photolysis T1I2 < 2h 

Biodegradation 
Biotransformation of 1, 1-DCE is believed to be an important process [4]. Under aerobic 
conditions, no evidence was found for the degradation of the compound. Under anaerobic 
conditions, the compound is partially to completely converted to vinyl chloride [4]. 

3.10. 1,2-Dichloropropane 

3.10.1. Sources 
1,2-Dichloropropane (1,2-DCP, cas no 78-87-5) is a volatile compound which is released into the 
environment primarily through its use as a soil fumigant [4]. Furthermore it is used in gum 
processing, oil processing, organic chemical synthesis, in rubber making, wax making and in 
the making of scouring compounds [38]. It is used in furniture finishing, dry cleaning fluid, paint 
remover and metal degreasers. 

3.10.2. Degradation 

An overview of degradation pathways in different environmental compartments is given in Table 
7. 

Table 7 Half-life and degradation products of 1,2 -dichloropropane in different environmental 
compartments [4]. 

Compartment Mechanism Degradation Products 

Water stream Volatilisation T1I2 =5.5h 
Aqueous solution Volatilisation T1I2 =8.3h 
Demineralised water Hydrolysis Tl/2 =8613d Chloro-l propanol-2 

hydrochloric acid 
Demineralised water Photolysis Tl/2 =840min 
Demineralised water + Photolysis + oxidation T1I2 =30min 

~O2 
Atmosphere reaction with ·OH T1I2 =6.2d 

In the aquatic environment 
In aquatic systems, 1 ,2-DCP will be lost primarily by volatilisation. Half-lives ranging from 5 to 8 
hours in a typical river and of 10 days in a lake [4]. 1,2-DCP is resistant to hydrolysis with an 
estimated half-life ranging between 25 and 200 weeks. Photolysis is not likely to be very 
important, since a half-life of much more than 14 hours was reported [4]. 
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In the atmosphere 
The primary mode of degradation in air is through reaction with 'OH radicals (4). Adsorption to 
particulate matter seems to be necessary for appreciable direct phototransformation. The 
calculated half-life on the basis of reaction with hydroxyl radicals was> 313 days (hydroxyl 
concentration of 1 x 106 cm 3

) 

In Soil 
Biodegradation rates depends heavily on local circumstances. Little or no chemical degradation 
has been observed in laboratory and field studies. More than 98% was found 12-20 weeks after 
application to sandy loam soil and medium loam soil. 

3.11. 1,3-Dichloropropene 

3.11.1. Sources 
1,3-0ichloropropene (1 ,3-0CP trans- and cis-isomer mixture, cas no 542-75-6) is widely used as 
a soil fumigant for parasitic plant nematodes (4). 

3.11.2. Degradation 

In the aquatic environment 
In aquatic environment, 1 ,3-0CP will be lost primarily by volatilisation. Half-lives ranging from 20 
to 30 min (4). Chloropropenes are sensitive to hydrolysis. However, the rate depends on the 
conditions in the aqueous medium. Temperature plays a major role (4). The products formed are 
the corresponding allylic alcohols with concomitant release of chloride ions. Half-lives range 
from 1.5-2.0 days at 29°C to 91-100 days at 2°C (4). Photolysis seems to be possible, no 
conclusions can be made on its importance for degradation (4). 

In the atmosphere 
In the atmosphere, ·OH radicals are playing the major role in the degradation of 1,3-0CP. 
Absorption to particulate matter seems to be necessary for an appreciable direct 
phototransformation to occur. Direct photodegradation results in the formation of CO2 and 
phosgene (38). The atmospheric life time is approximately 2-3 days at a 'OH concentration of 5 
x 105 mol.cm·3(4). 

In soil 
1 ,3-0CP was reported to have a half-life in soil between 3 and 37 days without any correlation 
between organic matter of the soil, or with pH but with increasing rate when moisture content 
and temperature rise (38). The major degradation products, cis- and trans-3-chloroallyl alcohols 
(4). An overview of degradation pathways is given in Table 8. Although between 15 and 80% 
decomposition of field applications of 1,3-dichloropropene has been shown, the large amount 
that can be adsorbed (80-90%) can result in soil residues existing months after application is 
completed (38). An important intermediate in the degradation is 3-chloro-allyl alcohol which is 
also the product of chemical hydrolyses is moist soils [38) . 
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Table 8 Half-life and degradation products of 1, -dichloropropene in different environmental 
compartments [4]. 

Compartment Mechanism Degradation Products 

Aqueous solution Volatilisation T1I2 =20-30min 
Demineralised water Hydrolysis T1I2 =6d(cis) Chloropropenol-3 

T1/2 =7d(trans) hydrochloric acid 
Aqueous solution Hydrolysis T1I2 =4.8d 
Atmosphere reaction with 'OH T =3d (cis) 

T= 2d (trans) 
Soil and sediment (wet Hydrolysis T1I2 =3-25d 3-chloroacrylic acids 
soil) 

Biodegradation 
The aerobic degradation of 1 ,3-DCP seems possible with a half-life ranging from 7 days with 
unadapted bacterial cultures to < 6 days for adapted bacteria [4]. The biodegradation rates will 
strongly depend on moisture content, oxygen concentration in the soil and temperature. 
Degradation products of 1 ,3-DCP in aerobic soil include 3-chloroallyl alcohol, 3-chloroacrylic 
acid, numerous minor carboxylic acid metabolites and carbon dioxide [9]. 

3.12. Polychlorinated biphenyl 

3.12.1. Sources 
Polychlorinated biphenyl (PCBs cas no 1336-36-3) have been widely used as hydraulic fluid, 
dielectric fluid in transformers, cutting fluid, carbon less copy papers etc [31]. Total global 
production has been estimated at 1 200000 tons [32]. 

3.12.2. Degradation 

In the atmosphere 
In general PCBs in the troposphere could be degraded by four mechanisms: photolysis, 
Reaction with ozone, reaction with the ·OH radical and reaction with the ·N03 radical. 

Reactions of ozone and the ·N03 radical with PCBs in the atmosphere have not been observed 
[23]. Reaction of the ·OH radical with PCBs has been studied rather well and seems to be the 
only important troposheric loss process for the gas-phase PCBs [23]. Reaction products have 
not been given. Only a very few studies deal with the photolysis of PCBs in the troposhere [23]. 
Tropospheric lifetimes for PCBs given by [15] are shown in Table 9. 
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Biodegradation of PCBs in soil is considered to be very complex due to various physico
chemical factors involved. Isotope labelling technique seem to be the best way to trace fate of 
PCBs in the environment [13). Using the isotope labelled PCB congener 11 (3,3'-chlorobiphenyl) 
as a low chlorinated coplanar biphenyl, 3-chlorobenzoic acid was found to be the major 
biodegradation product. PCB-11 was readily degraded by micro-organisms. In another study 
[14], it has been reported that in addition to chlorobenzoic acid as biodegradation product of 
PCBs, there are some other metabolites such as 2,3-dihydro-2,3-dihydroxy-2'-chlorobiphenyl 
and 2,3-dihydroxy-2'-chlorobiphenyl. A general pathway for the biodegradation of PCBs by 
micro-organism [29) is given in Figure 1 and corroborates the findings of [14) and [30). 

Figure 1 Pathways for the aerobic biodegradation of PCBs according [29]. 

However the metabolism of PCBs by vertebrate is different form the degradation by micro
organisms [29). In vertebrate the PCB is transformed in a hydrolysed species but alternatively 
may also be coupled with endogenous molecules like gluthatione (GSH). Metabolites of PCB 
like the hydroxylated congeners as well as the lipophylic methyl-sulfonyl compounds have been 
found in wildlife [29). A general pathway for the biotransformation of PCBs in vertebrate is given 
in Figure 2. 
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Figure 2. Metabolic pathways of PCB transformation in vertebrates. 
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The following half-life times (h) of some PCB congeners in air, water, soil and sediment at 
average temperature + rc have been suggested [15J. 

Table 9 Half-lives for some PCB congeners in air, water, soil and sediment at an average 
temperature of + 7°C [15] 

Structure Air Water Soil Sediment 
[hr] [hr] [hr] [hr] 

PCB 28 244'-trichloro 72 1450 26000 26000 
PCB 52 22'55'-tetra- 1500 30000 87600 87600 
PCB 77 33'44'-tetra- 1500 30000 87600 87600 
PCB 101 22'455' -penta- 3000 60000 87600 87600 
PCB 105 233'44'-penta- 3000 60000 87600 87600 
PCB 118 23'44'5-penta- 3000 60000 60000 60000 
PCB 126 33'44'5-penta- 3000 60000 87600 87600 
PCB 138 22'44'5'-hexa- 6000 120000 165000 165000 
PCB 153 22'44'55'-hexa- 6000 120000 165000 165000 
PCB 169 33'44'55' -hexa- 6000 120000 165000 165000 
PCB 180 22'344'55'-hepta- 12000 240000 330000 333000 
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3.13. CFC-113 

3.13.1. Sources 
CFC-113 (1,1 ,2-trichloro-1 ,2,2-trofluoroethane, cas no 76-13-1) has been used widely as 
cleaning agent, propellant and blowing agent in the foam production. 

3. 13.2. Degradation 

Chlorodifluoroacetic acid (CDFA) was detected in rain and snow samples from various regions of 
Canada [17]. A degradation study suggests that CDFA is recalcitrant to biotic and abiotic 
degradation relative to dichloroacetic acid (DCA) and may accumulate in the aquatic 
environment. On the basis of the existing experimental data, they postulate that CDFA is a 
degradation product of CFC-113. 

The degradation pathway of CFC-113 in water under anaerobic conditions has been studied [18]. 
CFC-113 was transformed to HCFC-123a with a half-life time of 5 days at 20°C. under the same 
conditions, HCFC-123a was then further dechlorinated to HCFC-133 and HCFC-133b. 

Microbial degradation of HCFC-123 was observed in anoxic fresh water and salt marsh 
sediments, and the recovery of 1,1, 1-trifluoro-2-chloroethane indicated the involvement of 
reductive dechlorination, no degradation of HCFC-123 was observed in aerobic soils [19]. 

3.14. Carbon tetrachloride 

3.14.1. Sources 
Carbon tetrachloride or tetrachloromethane (CCI4, CT, cas no 56-23-5) has been used in fire 
extinguisher manufacture, dry cleaning operations, refrigerator manufacture, aerosols, metal 
degreasing, fumigant and chlorinating organic compounds [10].The Montreal protocol of 1990 
and its subsequent amendments established the phase-out by 1996 of production and use of 
carbon tetrachloride [39] 

3.14.2. Degradation 

In the atmosphere 
Practically all CT released into the environment is present in the atmosphere [39] because CT 
does not degrade readily in the atmosphere significant global transport is expected. Estimates 
of the atmospheric lifetime (overall persistence in troposphere and stratosphere combined) are in 
the rage from 2 to 100 years. with 40-50 years generally being accepted as the most reasonable 
value. 

Degradation in the atmosphere by photodegradation is very slow because CT has a low 
reactivity towards hydroxyl radicals. Estimated life-time in the troposphere due to photolysis is 
in the order of 500 years. The principal degradation process of CT occurs in the stratosphere by 
photolysis, where it is dissociated by short wave length (190-220 nm) UV radiation to form 
trichloromethyl radical and chlorine atoms. The estimated half-life for this process is in the order 
of 18- 80 years for this photodissociation process [39]. This reaction is responsible for the 
ozone depletion properties of CT according: 
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Abiotic degradation like hydrolysis and photodegradation does not seem to play an important 
role. It has been found that under anaerobic conditions, tetrachloromethane has been 
transformed to trichloromethan (chloroform) by bacteria. No dichloromethane, chloromethane, or 
methane was produced [20, 39]. This observations was confirmed by another group which 
conducted a field experiment in which CT was found to transform to chloroform (CF) and carbon 
disulfide (CS 2) in a ratio of about 2:1 [21]. 

3.15. Formation of chloroacetic acids from Per and Tri 
Trichloroacetic acid is a know product of atmospheric degradation of tetrachloroethene (global 
average yield 5%) and to a much lesser extend of 1,1, 1-trichloroethane [17]. Dichloracetic acid 
is a known product of atmospheric degradation of trichloroethene (average global yield 0.5%). 
Average concentrations in European rainwater range from 100-150 ng/l. The concentrations in 
rainwater samples are similar to those calculated on degradation models. Hoekstra et aI., 1999 
[34] made a mass balance for Trichloroacetic acid in soils. TCAA is found soils and sources 
may be natural or anthropogenic, most likely via the degradation of tetrachloroethene. Although 
the degradation of tetrachlorethene in the atmosphere could be a source of TCAA is soils the 
mass balance calculations provide tentative evidence of formation within the soil itself. Von 
Sydow et aI., 1999 [33] analysed chloroactetates in samples of snow, firn and glacier ice in 
remote areas including Antarctica, the Russian tundra and northern Scandinavia. The levels 
found were too high to be explained by direct anthropogenic emissions of chloroacetic acids and 
their salts. It was also difficult to trace the occurrence of these compounds back to the 
degradation of compounds like 1,1, 1-trichloroethane, trichloroethene and tetrachloroethene. 
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3.16. Expected atmospheric degradation products of other substances. 

Compound Cas rn. KoH x 1012 
Ko3 x 1018 PhotolysiS Physical removal 

probability probability 

Ally chloride 107-05-1 28 18.3 Possible Unlikely 

Benzyl chloride 100-44-7 3 0.004 Possible Unlikely 
Bis( chloromethyl)ether 542-88-1 4 Possible Probable 
Carbon tetrachloride 56-23-5 < 0.001 Unlikely 
Chlorobenzene 108-90-7 0.4 < 5x1O·5 Possible Unlikely 
Chloroform 67-66-3 0.1 Unlikely 
Chloromethyl methyl-ether 107-30-2 3 Possible Probable 
Chloroprene 126-99-8 46 8 Probable Unlikely 

Epichlorhydrin 106-89-8 2 Possible Unlikely 
-" Ethylene dichloride 25323-30-2 0.22 Possible Unlikely I 

-....J Hexachlorocyclopentadiene 44-47-4 59 8 Probable 
CD 

Methyl chloride 74-87-3 0.14 Possible Unlikely 
Methyl chloroform 71-55-6 0.012 Possible Unlikely 
Perchloroethylene 127-18-4 0.17 0.002 Possible Unlikely 
Phosgene 75-44-5 0 Possible 
PolychlOrinated biphenyl 1336-36-3 <1 5x10·5 Possible Unlikely 
Trichloroethylene 79-01-6 2.2 0.006 Possible Unlikely 
Vinylidene chloride 75-35-4 4 0.04 Possible Unlikely 

Residence time 
[days] 

0.3 

3.9 
0.02-2.9 
>11,000 
28 
120 
0.004-3.9 
0.3 

5.8 
53 
0.2 
83 
970 
67 

> 11 
5.2 
2.9 

~~n"""' CMl 
h" ' •• w s~ •• " .• I." '::1!Iri;rll! ",rCny"..-anm 

Possible reaction products 

HCO:,H, H,CO, CICH2CHO, CICH,C~H, chlorinated hydroxyl 
carbonyls 
<j)CHO, chloromethylphenols, ring cleavage products 
HCI, H,CO, chloromethylformate, CIHCO 
~CO 
Chlorophenols, ring cleavage products 
q,co 
Decomposition products, chloromethyl, methyl formate, CIHCO 
H,CO, H,C---CCICHO, OHCCHO, CICOCHO, H,CCHCClO, 
chlorohydroxyl acid, aldehydes 
H,CO, OHCOCHO, CICH2C(O)OHCO 
CIHCHO, H,CCICOCI, H,CO, H,CClCHO 
C~CO, diacylchlorides, ketones 
~CO, CO, CIHCO 
H,CO, C~CO 
C~CO, C~C(OH)COCI 

CO:" HCI 
Hydroxy PCB's, ring cleavage products 
C~CO, CIHCO, CO 
H,CO, C~CO, HC~H 
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Table 10 Reaction products of some chlorinated aliphatic compounds with ·OH and 
'CI radicals [16]. 

Compound cas rn Products after reaction with 'OH Products after reaction 
with 'CI 

CfilCI 74-87-3 HCOCI, C~CI02H 
C~Cb 5-09-2 HCOCI, CHCb02H, COCI2 
CfilCCb 25323-89-1 CfilCOCI, CChCHO, COCb 
C~=CHCI 75-01-4 HCHO,HCOCI 
CHCI=CHCI 540-59-0 HCOCI 
C~=CCb 75-35-4 HCHO,COCb C~CICOCI 

CHCI=CCb 79-01-6 HCOCI,COCb CHC~COCI 

CC~=CCI2 127-18-4 COCb CCbCOCI 

4. Conclusions 
In this literature study degradation pathways and products of high emission chlorinated 
compounds in the Netherlands have been identified. Degradation pathways depend on the initial 
emission compartment on the type of the emission (free compound or adsorbed to particles) 
and on the environmental conditions such as temperature, intensity and availability of solar 
radiation and availability of micro-organisms. Degradation products of low emission compounds, 
including a large number of emissions to surface water, were not studied. Degradation products 
of substances which are emitted to air and transformed in the environment can be expected to 
end up in other environmental compartments. 

An overview of the result of this study is given in the table on the next page. It contains the main 
degradation products of all the substances discussed in the atmosphere or soil! water system. 
Main purpose of this table is to give a quick overview of the substances which can be detected 
in the environment for a long time to come. The persistence of the original SUbstance and its 
degradation products is denoted qualitative by a +, ++ or +++. A '+' sign means that the 
substance has transformed within approximately one week, a '++' sign means that the 
substance will be transformed in several weeks time and a '+++' means that it will take months 
or more for the substance to be transformed. Degradation is in the soil! water system 
discriminated between aerobic and anaerobic conditions. 
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CD o 

Substance 

Chlorophenol 

1 ,1 ,2-trichloroethane 

1 ,1 ,1-trichloroethane 

dichloromethane 

1 ,1-dichloroethane 

HCFC-22 
Vinyl chloride 

1 ,1-dichloroethene 

1,2-dichloropropane 
1,3-dichloropropene 

polychlorinated biphenyl 

CFC-113 

Carbon tetrachloride 

tetrachloroethene 

trichloroethene 

Persistence original 
compound 

? 

+++ 

+++ 

+++ 
+++ 

+++ 
++ 

+ 

+ 
+ 

+++ 

+++ 

+++ 
+ 

+ 

In the atmosphere 

Degradation products persistence 
degradation product 

? ? 

phosgene, C12 , HCI, + 

CO:z 

phosgene, Clz, HCI, + 

CO,z 
phosgene + 

formylchloride ? 
HCI, CO,z stratospheric ? 
chloroacetyl aldehyde + 
formyl chloride 
phosgene, CO, + 
chloroacetyl chloride 

? ? 
? ? 

? ? 

HCICO,z ? 
(stratospheric) 

COQ, + 

trichloroacetic acid ++ 

dichloroacetic acid ++ 

In soil or water 

Persistence original Degradation products 
compound 

aerobiclanearobic 
++ chlorophenols, 

tetrachlororesorcinol 
various dimeric 
benzoquinones 

+++/+++ Chloroacetic Acid, 
glyoxylic acid, Vinyl 
chloride 

+++/+++ 1,2-dichloroethane 

+/+ methyl chloride 

? ? 
? ? 

+++/++ glycolic acid CO2 

+++/++ vinylchloride 

+++ ? 
+17 3-chloroaJlyl alcohol, 

3-chloroacrylic acid 
+++/+++ 3-chlorobenzoicacid, 

methyl-sulfonyl 
compounds, hydroxy-
PCB's 

+++1+++ HCFC-133, HCFC-
133b 

++/+ HCCIa,CS2 

+++ trichloroethene, 

+++ 1,2-dichloroethene, 
chloroethane, 
dichloromethane 

---~ 

~CMl 
•••• " J::IIJ""'II! Dr !:n""mnmllnUl 5r.'l4llnr~ 

persistence of 
degradation product 

++ 

+ 

+ 

? 
? 
+ 

+++ 

? 
? 

+++ 

? 

+ 
+++ 

+ 

---~ ----
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HANFORD El:NGINEl:ERING SERVICES 

DIV,SIOU OF VITRO CORPORATION OF AMERICA' 

10 
_--=-J.::.." 1:1, Slaughter, USAEe 

FROM 

L 

H ES 8 "(8 ---67) AEC·RL RICHlAND. WASH. 

DAYE _____ _ October 2, 19~ 

The results of tests using materials subjected a ~econd 
time to freezing conditions do not necessarily pr6vide 
conclusive evidence that freezing alone has caused all 
the problems with load-carrying capability, The material 
used in the tests could have been subjected to several 
water saturations and freezings. 

I agree with Mr, Smith that materials saturated with water 
and then subjected to freezing after curing are affec,ted, 
and protection of this refractory material from freezing, 
if used in AZ tank construction, should be made mandatory. 

ESD:ms 

cc: FE Proj. File 
GRIEFS 
A. Short 
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Confirming discussions with A. Short and E. S. Davis, five inches of 
Kaolite insu1at1n$ concrete is sufficient to proteet the base concrete 
during stress-relieving of the primaiU"y tank. This judgement h based 
upon the Battelle report BNL-797, detail requirements on the sl1.imila.:r 
project at Savannah River, tests run by Nooter in Saint Louis for the 
Sav$.nnah Rt vel' lJ'rojeot, and Vitro calculations. 

It was with this information in mind that a tthum:ped" bottom 3" in 
height could be Itkccepted since this still left 51! of insulation avail
able. The condition at the air inlet pipes requires a mini:rm.ml thick
ness as shown, "but in this limited area the steel plate of the second
ary tank will spread the heat flow a.nd thus It"E:ssen the intensity to €I. 

satisfactory level. 

Please n~e that Pittsburgh-Des MOines is te~hnically responsible for 
adequate thickness u required by their stress-relief procedure a.s 
noted in Specl.fieation HWS-77a9 Para. 9. Our drawings specify only 
a m1nim:um acceptable thickness at the air-inlet pipes. 

w. S. Gra/vea 

WSG:twk 

ac: GK/CAS 
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Atlantic Richfield Hanford Company 

DATE: December 1, 196'( 

TO: 

FROM: 

RPP-ASMT-53794 
R .0 

DISCUSSIONE; 

) 
On Novenlber 1)~ and 15 J 1967, VJaste ~Ilanl-;: di(,cussJons were held vlith 

s from AnnCO, RLO, E.I .. dtCPont, SEO, and Savannah H:lver 
Plant and w:Lth Professor rep. Mil"b:radt and Dr. StuB.:rt S\"I:U'tz of the 

at Chicago, Il.Jinois, respc 
'The purpose bf these ylaS to d:LscUSG the SaVanl1c'lrl Hlvor Plant 
'HaGte tanl< specLftcationG and. to inspect their current '''asto tank COD-

f3truction prog:r'ef3s. ~,lhe information outLLnes the nal ient ' 
poi,nts of' the discusS:IOWl. 

River I'Jant 

Savannah r~tt;1,ted tr.l8 llk'1x:Lmum opening for peri·· 
) 'l'V 

of the annular space :In five .. · inch 
ojJer, l.l.;;c;d 1'0:1.' 0 lJ,nr3. v:L~)UiJJ o:n 
and an e:Lght "GO ten--:Lnch opening for p'LlIilp:Lng. lV1'3..:x:i:rrrwTl available opening 
:i.~J 36·-:lnchen. }J:O'IvQver, they have never had occasIon to use this la:t'ge 
d:Lameter olxming to date, 

~7he Savannah. Hiver people have never obnerved a hydrogen buLLd·,up problem 
:Ln the annular space and state that air is forced 1nto the annulus to 
1) keep the steel and, to reduce oxidatJ.on; 2) to part:Lal1y cool the 
contents of the EUld :-3) to leakage out from under the tank as 

in tb.c event a tank lea.k occur's. A 6000 cfm forced 
au' 1,,; for annulus purge of' tb.e ne,,! tanks. :'[,he 
Savannah ItLver Plant ~l.'anks and 16 "JeTC receIving h1gh .. level v18.ste at 
the time developed crac1\.i3 and subGequent motntux'e Vlas detected tn 
the annular npace. A:pparently the f:ine crt'tckG acted cUlate fIl-
ter sLnce the f(Lo:lstut:'e :Ln the annular space carr:Lecl ces:i.t1Tll, Most 
of the mo:Lnture vlaG evaporated by increas:lng the air flow. 'Ihe end result 
"/aE; a ref;:idue salt:. cake of BI:x and t-welve 1nches thtck) respectively. There 
haG -been no heatj,ng :problem becaw;;e of th:i.Cl salt cuke. An a:i..:t:' flow of' 
1500 cfm has been more than adequ(:J,te to drY' excess:Ive moisture from the 
annuluB and heal the fine crac1\S. Pre·,hea of the armULl.lD a:'Lr can be 
mi.slead:lng because of 8. dJff'erent:ial hum:Ld:Lty bet1fleen SUMner apd winter. 
Humj_(Jj,i~Y' and temperature i3bould be the I)r:Lme conGidera'i.:.5.ons in decdgn of' 
the annul us a:Ll' sY'Gtem. 
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December 1, 1967 

rrhe moistut't3 in the annular spac(;~: :if) detected by a ser:LeG of co:nductivity 
l)robes one be able to measure in one foot vert:Lcl3.1 JnC:l'ements fora 
total of sJ.:x feet J the other two 'being at a lU\-ler dj. stanc:eprobably one 
incb. off the bu'ci;om of t;be tank, H5:ver Plant Vlo\JJd recommend 
that prior to service J tankB be filled '~li th \·7ate:c containj.ng a 
rUEd~ inh1 bjtor or tl1at a aj'.i:' 'be to' ex··· 
cessive scaling of the tanks. 

held on the;: conrc;t,ruc'Llon of tbe current tank 
1'1 c[l,lly SRP 
l:ixLers on 
a reject weld-rate 
both th,8 

5098 for r.lotl'L and. fle 

CrD.ft renlaj3lE; the 
20 percent. DuPont 

w:Lth a third 

speci·· 

J 

to determIne poor proce[~f3 to lower 
the:; high to ni(~et l)(yttom l:Lne:;r flatneEw t,olerance~; in the above 
flJ?ecJfication :u~ "ti11 cable: even duPont author:Lzed Nootel' 
to use an jntcr:tm. criSfl-crOf::J arc procesf3 to ·the con·· 
structIon Gchedule. not the proper way to lower the 

all plates back Into 
]~e e01Drtle11d £'1. tolex'a:nce o:f + 

lIrle:c \vouJd 
)i;,g. 11h;!:i:,erheooh o:f dUPOYIl; 

pro ce s f)ing 
f3avannah Rl..ver Plant would 

in 
tank j' and that l\loo[;e1' did :n.ot the tech,,· 

bcworthvih:L 1e to s 30lne of t.he m:~ 
corrLa.ct some of t.he :3C~ 
Into OU1' 

of ['lome 

have, It 'Iwl11d 
and :incorI)ol'nte some 

Mr, l'le i3terbrool\ j s going to 
specIalize :in th:LE; field, 

of the:Lr teebniques 
forward the names 

It; was suggeBted tJ18,t AmICO 
:t':i 8er1:;0 determine 
:locati.o:nf3 for 
C ontrEwtor l)e 
pOE;s:Lble, 

Jet some fabri.cator the dome 
:if tlU, f; could be adcl.pted to burner 

,l\bove cdJ, :it;\'l(H~ recommended the tEl.11k 
construct:Lon of the t"J.nkB j.n every pha01e 

He requested U.I.at, Gome of cnn' re:t5ef be 
thelr tanks for ",trees rc::lJef. duPont pointed out that 

a specimen inGIde a tank Vlould n.ot be represent8t5ve o:f tant 
nln.ce the tank itself" 13 heated on on.Co ,.dde. and the 

spedmen ·HULl.ld -be heated from two eIder:;. AImCO will forward 8, drmv:Lng 
of our for ::cev:Lelil from whIch :[,our ·w1:1.1 be 
made. wLL1 'bE: uC?(~(,':l :for control and two for 6tre[-)s reo.· 

the method'..!e select Hh:Lch vie can. 'c.hen test at our own si-te, 

The dome s of' the SRP tanks vrLl1 2,3 ounce preSfl"Ure per 
Also, there ·Hi.LL be squB,re :incrl tlJe stress 

54--6000-031 (8-67) 
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a i3UI)e:cs'Gructure above the dome of the tanl( whjch '\vil1 ha;ve hange:t SU])·· 
ports at f:3clccted po:Lntt:1, 
v-l:Lth the J.-<Bol'L 

'Yl:Ll1 :not :o.eces 
that dvJ?ont h0!.G E:electc:d fa:' 

co:Lnci.de 
attaching the 

steel :Uner :into the concrete, Nooter I·d.ll remove aLL hangtng 
whIch E;tress··:celteL 

,ms made at the constru.ctLon site, Construction is 
110 te progreS(3 J the first, 

the bottom f'latncf3s 
Line]:' weJ:'c nO'I; met, .A se vlEtS m:'c1.de :in that 

woul.d ad.d. an e:x:tra th:i.c1<nef:;,3 oJ' :iJwl.l1ati..on to off .. ·set 
the half'··:i.nch Ou.t of tol.el'ance. 'I'he second tl3.nk under constrnctJon J 

C' 
D 

'l'an}; ) appears to have a s:i.m~Llar :in tr1at Nooter has not been 
able to the ·tan.k. 'bach j.:nto f'latnesr; :1.n one location. 

time br:i.ng 1t 'wLthin f)pecif:LcatLon tn one Jocation) the bulge 
moves to another locati.on and BcemCl to ortent around ·the centex' column 
of the tanll:,'wcLds I'lere used as a flatterdng 
method 

~7aste Tank 

'1'11e de of the ne'l'1 lAY 'I'ank Farm waf, (lhlCUf3i3ed at Professor 
jvLlJJ)redt ~ Vl.i:Ll.Lam C. ) and C.l)" 
author, Of J.)articular :Lnterest 'WaS the cn:fb,ject of dome 
and ahte to the steel tank -\'I:Lt;h exi analyses. 
Profe:::l0,or j\1ilbradt jnclicated that he could oy)t1m:Lze the dome geometr;y 
for the leafJt stress cond:Ltion by December 10) 196T, ~;he steel tank 

Decerr:ber 11.) :L96r
{, r:[1hese analyses v'TUI 

f'urntsl:l minImum steel 
mentf.\, 

i)' cost e stJmate 'Vlas made for s at t;1:1e IIIJno:L s Tnsti tute 
of 'l'e on .Pro,ject lAP··· 61)·j· by ProfeGsor Milbradt. It Ivas e~lti-· 
mated that approxImately $3.,000 m:Lnimmn would 'be needed for computer 
t:lme ma.n hOUI'f3, 'rhis is lesG than the F).mount of' ;~6JoOO 
already appropriated :['or tbj.£l purpose, 

V:l will close contact 1.'rith Pr'OfeElf:)Or Mi.lbradt the 
final:Lza.t,:Lo:n of the minImum thieknef'.s for the steel ta:n};:L~ and 

f3he.LL 'l'hi~l may 5.nvoJ."Je ad.d:Lt:LonalLo c:Lther 
or to HD.nford b;y V;Ltro/nE:S or Profecf301' MLLhradt as the need 

aX'iecc" I)rofessor l'![llbradt Has advif3cd AY ~l'EtnkF'arm des:Lgn 
in:formo.tJon.V!f:1S mOElt point :Ln t:Lme a,:nd that 
othel' 'I'lOrl: c,holJ.ld -be 

54-6000-031 (8-67) 
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Currently, the Il1inoj.s Institute of ~~echnology has no capabi.l:l ty for 
computer analyses of earthq.t"take (Jituatiom'l; they expect to have this 
capability vrLthin a year and. ant;Ldpate that they "Hill use the free·· 
free mode of vHJratlon analyses superimI)()Eled on the static load analysis. 
Professor M:Llbradt requested copleG of the Housnier Hellort which has 
been subm:Ltted to the Hanford Project for earthquEtlm analyses of reactors. 

Pro:Cessor MLLbradt made a call to the Portland Cement AGSoCla~tol1 to 
determine the heat ef'fectEl on conC:t:'ete to estabLi.sh a realj stic tempera·· 
ture po:Lnt for st,ress relieving the :i.nner l:Lner. Th.e follow;Lng tabu1a--

on GhOWG a compar:i.r30n betvleen tem~t)Crature and permanent loss of com
pressive strength. 

Concrete 11068 

200 F 18% 

500 F hCPjo 

Doo F 52% 

1;000 Ii' Dey) 

Mortar Cube Loss 

572 F 

930 F 

Mel Abrahms J a PCA expert in f:Lrebrid;: and insulat:Lve concretes Vias con
tacted. by Pro:fessor Milbradt. Mr. AbrahuH3 recommended that the moisture 
be driven from the 8uggc:~sted 1\a01i te :insula mat under the primary 
tan};:. A 150 Ii' temIJeratm'e should be held for a two-\veek per:Lod. He 
felt that there Viould be some danger of destroying some of the properties 
of iXl-Bulating mat H' :l t Ivert? Jleated rap:lcUy nithnut previour; dry:Lng. 

13a,ckf:Lll around the tanks should be according to old. HAPO specJf:Lcat:LOns 
w:L thout specific compact:lon Tequj"y'("~0nt";. 

Professor M:Ubradt jnd~.cated that the st.eel dome lIner anchors could be 
J,·Bolts hooked. directly j.uto the concrete 81:1.e11 vdthout provis:Lons for 
expansion., rI'he v70rst situEl.tion would be local d:pptng of tb.e dome 
vlhich ,wuld not be a detrimental factor. 

54-6000·-031 (8-67) 

AEC"RL HICHLAND, WASH. 

1-95 



Atlantic Richfield Hanford Company 

G.C. Oberg 
Page 5 
December I; 1967 

RPP-ASMT-53794 
Rev. 0 

A general CUEH~usB:Lon 'daB held on p'ut-ting access ports through tbe con-· 
crete haunch area of the waste tank to the annul.ar fjJ)tlCe, 1"t 'Has 
surnmariz,cd that. th:Ls "\wuld present some p:co"blems; hOlvever, they could 
be covercome by providing a speci.fically-·designed. collar to 'Vlhlch all 
severed steel eould be welded. This collar Iwuld then trans-" 
f)el' tJle loads aroDxlci trle ope:ning and. bacl'\. lrrto the 
steel, 

PH: sm:f 

Dlstribu.t:Lon: W, C. Arms'crong 

54-6000-031 (8-67) 

C • D. Compton .. AEC 
,r. B. }Pecht 

I{ • S. GraVeS " l:lES -'''jif'''''"'''"''''';'ii.~ 
P. Hatch 
D. G, L:Lcn ." HES 
H.I), Uhalll 
Ei ~]j II Srn:L tLt ~" IrES 

1-96 

) 



RPP-ASMT-53794 
Rev. 0 

l.13 HES QA Report, 1969, Multiple QA Reports January to November, Vitro Hanford Engineering 
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Procedure for material controlj weldor perfonnance 
qualifications, vendor drawings, m:i.ll and material certi
fications, ere~tion drAwings 
HWS-7789, Rev, 2, Par, 2,0 - b, c and g, 

OTHER DATA: PDM welding procedures 68-80, 63,110) 60-112, 68-80A 
Welding procedure specification DB 119-197 
Drawings 38570, sheets 1 I'lnd 8 
Drawings 38570 QC-6 

Requirements 

1. Check equipment to as :ertain capability of specific job perfonnance. 
hwS-7789, Rev. 2, Par. 11.1j Par. 11.2 c. 

Autom8.tic sub-arc /i'f,4c/r/I<JL ttli.JUJ15(?~t.';L ,,£i7FIf '%'4-.et::: ·;Z/J>/w5 
~, . 
c. 

Welding machines (manual shielded arc) ~. .. ~ '.-- .--. 
t..v€Lt./C",:. ~ ~<.'F~"''''''~'''.t: 4)"~t,,:-,crlr?,-,.., £, ;-//£(..</ 7l'.).J 

2. ,Check mill and material certification and markings 

a. Plate material 
b. Weld rod 
c. Clips and miscellaneous steel 
d. Stencil marks on exterior of tank 

3. Check fabrication for: 

a. Joint geometry ':lnd spacing 
b, Weldlng sequence 
c. Welding procedures 
d. Handling 
e. Excessive distortion 
f. Good workmans~~p practices. 

j e:t.. ;,€-ti- L-.t ~£. I'P/"'l ~ 46C I ~~<.~j;,-~' 
/~ ;5n;-;vP/'hlI7 "Jut? /J.t&"ir;c,t,,,,,~:=: r>vc..4.1C 

/ ~ QU4- i-I ;:::lc4T7/)/V . "c/}t:?4! ~> IN CJ.t"-P,/'< fife. ..sIft;. a,J~: UA::?e.S /-<,c TI/2£-$ hL£ 

V 

1. Check for tank grounding oL 

A. Short 
Project Flle 
QC File (2) 

Acceptance 
Yes No 

j: 
I: 

~6E ~()~ 

Xii 
7£~~;r£ 

i 
I· 
I' 

i i 
i· 
I' 
i i 

2. Ascertain th;;\t cribbing for supporting tank bottom is adequate snd properly placed 
to prevent injUry to personnel. ~~ 

3. Weer hard hats, gloves, eye protection.c~ 

1-98 



Vl'l')1V-I1J!iO ~Ui\..I.Jl.·.I.·l f\OOUlVU1\.1.1.!1 

PROJECT IAP-614 Contract AT(45-1 )-2:L24 

J
' i-. ., Inspected by: 

FEAT ''€ -2- Construction of secondary tank bottom 6/ '" ;:'.$,Pl1Vf J 
~------~------------------~~--------~-------~~~--------------~D~a~te~:~~----------

REFERENCES: 

OTHER DATA: 

Procedure for material control; weldor performance 
qualifications, vendor drawings, mill and material 
fications, erection drawings 
ID<'S-7789, Rev. 2, Par. 2.0 - b, c and g. 

certi-

PDM welding procedures 68-80, 63,110, 60-112, 68~80A 
Welding procedure specification DB 119-197 
Drawings 38570, sheets 1 and 8 
Drawings 38570 QJ-6 

Requirements 

\ 

1. Check equipment to ascertain capability of specific job performance. 
HWS-7789, Rev. 2, Par. 11.1; Par. 11.2 c. 

n. Automatic sub-arc 
b. Welding machines (manual shielded arc) 

2. .Check mill and material certification and markings 

a. 
b. 

Plate material- ..5~ C 4JT7ff'~HE 0 t-€.-"f"IE.ll.. 
Weld rod 

c. Clips and miscellaneous steel 
d. Stencil marks on exterior of tank 

3. Check fabrication for: 

a. Joint geometry and spacing 
b. Welding sequence 
c. Welding procedures 
d. Handling FED 1 ) 

z... It! - 6 "5'\ 
Distribution: 

W. S. Graves 

~A2P~ at1( ~ 
QJ File (2) 

Acceptance 
Yes No 

e. F~cessive distortion 
f. Good workmanship practices. A~ ~~ 

REMARKS AND/OR SAFEJrY FEA'ltffiES 

1. Check for tank grounding 

lIilrrilYI?lllflilrl IT .. 

2. Ascertain that cribbing for supporting tank bottom is adequate and properly placed 
to prevent injury to personnel. 

3. Wear hard hats, gloves, eye protection. 
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PROJECT 

~CES: 

OTHER DATA: 

IAP-6l4 

-2- Constructlon of seconda tank bottom 

Procedure for material controlj weldor performance 
qualifications, vendor drawings, mill and material certi
fications, erection drawings 
HWS-7789, Rev. 2, Par. 2.0 - b, c and g. 

PDM welding procedures 68-80, 63,110, 60-112, 68:-80A 
Welding procedure speciflcation DB 119-19'7 
Drawings 38570, sheets land 8 
Drawings 38570 ~-6 

Re ul rementB 

1. Check equipment to ascertain capability of specific ,job performance. ' 
HW'S-'7789, Rev. 2, Par. 11.1j Par. 11. 2 c. 

q. Automatic sub-arc 
b. Welding machlnes (manual shielded arc) 

2. ,Check mill and material certification and markings 

a. Plate material- CHeCe. ~1!I?'7-V"N<U:; - .se£ NCr;£.. 

b. Weld rod - FL-€e:rw£?p SP £" rRC'/o - .:5;rfM;??£S .t£~;-I1/.<I£J7 

c. Clips and miscellaneous steel 
d. Stencil marks on exterior of tank 

3. Check fabrication for: 

a. 
b. 
c. 
d. 
e. 
f. 

Joint geometry and spacing 
Welding sequence 
Welding procedures - c;>1tL ui?TL 
Handling - .5'1£.£ -v .. ~ 
Excessive distortion 
Good workmanship practices. 

r", ~ "I 
I· "I .• 

I'~\l\ \ \ n \ 1 \1 ill, 1, \:\ \ '\ Ii \ T \ Y ., 
:;~_ ,ctPC/;e; $~~M ,P~/1-.lEJ '/#cI.e' YleT 7Z/ 15£ ;VJ~O 

.q~.o /.pEA./l1~/e,t}, r~5f ~If/i£.f ~~A//Z'/ u'L~E ~r 
r/tp,v/ LrlI26E;i! ,///£Cr-J t-V/ m~«r 1'Y£f.l9r I\/(./"v;#~> tI'€;fIt&!' 

T&AN""~F/l,ettJl. c£),t?/£,J I?~ ~/~t.- C£4!3 /JeL &:k/ ~/?e /4' 7l1le-

RDtARKS AND OR SAFETY FEA'lt1RES 

Check for tank grounding 

W. S. Graves 
A. Short 
Pro,ject File 
~ File (2) 

Acce tance 
Yes No 

x., " 
X 

1. 
2. Ascertain that cribbing for supporting tank bottom is adequate and properly placed 

to prevent injury to personnel. 
Wear hard hats, gloves, ey~ protection. 3· 

? - /jUrR/II1/111C- ?Ut.lPtvl- uJ'£/.? O(/~; I ¥ 'Z..-- eI£.M~/.v/-v~ .:>.tf-4r4~ /H.-L ""'14A1~L 

~ <1_ L Pt:JYO &F KNG('(dt:'U /u?JIC.J c tx--P t<.JlU:..e:eM pa ~ljCf /(',41.1/,(/ t:;" &;J"c S077rJ~ ~17P-V-
8 ~c../f££J -<,Ct:>./Z'.o-
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~{/Il p~~~'rt)f 

~~Ifj~~;i 
~11!1i ~~~@~i~ 
~ 1iil~ ~1Ilu:'1t7 

"'" &:iOl£\p t~@jt, @)qu1~A~" 
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VITRO-HES QUALITY ASSURANCE 

RPP-ASMT-53794 
Rev. 0 

PB9JECT IAP-6l4 Contract AT(45-l)-2l24 
. -go: PreparatIon of seco"n?iary tanK 'bottom for radlography magnetfc 

~TURE particle and vacuum leak test. /t'~ 

OTHER DATA: 

PDM radiographic inspection procedure RP-1. 
Magnetic particle inspection MP-4. 
Drawi.ng 38570 ~-_L. Drawing 38570 Vfr-_~. 
HWS 7789, Rev. 2, Section 12.0 ~~1d_1E~2e£!i~n. 

RadIation signs. 

Prepared by: 
E. S. Davis 1/2f.. 
Inspected by: 
Co S 1?,fV1 j 

Distribution: 

6/Z!n/l!> 
2/J~'EK. 

r;;5/1t)'G r 
tJe. j: II..-L 

""i,/,,':;" " ..' • t----:i-A .... c.;;.ce.;;;A~pi;,.;t~a~tl;.;;.ce~ 
. _______ ._.M ___ ._. ____ ' ____ ....... _. __ • ____ • ________ y _______ ~.~~~e~~u=.t_~r~e~m~e~tlt~~~ ____ •• -=F~E~[~)A~i~,1~,:~~~-}-, .. ~J.-4~~y~es~--~--~N 

1. Check acceptabfUty of - A.M.,. , l'i' 
fill e \ 9 Ii 0 I'i ! I" 1 \ ,,' \ i !. I.' ;,1 

2. 

a. 
b. 

Type and power of x-ray machine. 
'I'ype and size of x-ray films. 

I I ! I I ! I !, : I: '. : i ! I \ i ! 

c. 
d. 

Film developing and readout equ.ipment. 
Range and polarity' mag-flux equipment. 

l 
e. Soap test equipment. I1MI't:ICI#.J J I' ~ rl! J T£K:. /l1{K)"''' j j 

Check -
,H r"let("lc~ ;'J I ~€ 4= ,;> relit C G) 

a. Temporary attachments removed (.~'3"'t' Hfting beams). ~ 
b. Gouges, weld scars, plate damage repaired. '7k;JI( 

c. Excessive disto~tion removed. 
d. Areas marked for mag=particle Inspection. ~)/tr 

e. General conditlon of tank bottom assembly. 

3. Tools-

Depth gauge. 

I e~ ~/ZL Dr /JOy (P /'w )( z..-B ''L x 4- J"NrEP 

2 /1V&#'l' 'P4'J:~!E£ c;;" I1wt14 L£.r;lSr"'~/#~ R""'~/":«; M/. 

IZ£A-O 4~ +~t$'AUd'C 7D £~~ ... /D/~£J ~£~A!)I, 
;q.aE. pTJl.i ~ ;C.tJAt rrSrlNtJi 1tU'~ /It{ ;r;zlfr P~.N't!'. 
VACUUM cuA1&P IY UJG eJr"' /f/~ JET: 

Wear hard hat, gloves, eye protection. 
Check. cribbing, tank grounding. 
Check conditlon of grounding. 

( 
"TEMP~e.4£ y c {~/PS; h't>t."P/NG' C~C>UrE JZ.6= T'fnHS£ £//\/G (&,VT&;:f2. ) 

*,wlTIlIS 1</::>CK CI?N p,zC>CGep FJ5 Sd)t/J\! As FLATTt!'/V;N6;" is- Ct:>/Y?PLG'"TE 

RAJ D ),./r:.~ 7.,;r re C)lN BE e G,.N\l)V5, 0 Fe PAF, TI1/V Je ,8 t') T T ~.A)) 

IlPP,,-,$t! ~r~EfVjeA/r) 4,Y /9 S~r: 
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VITRO-lIm QUALITY ASSURANCE 

PROJECT IAP-614 Contract AT(45-1)-2124 

RPP-ASMT-53794 
Rev 0 

Prepared by: • 
E. S. Davis 1/20/69 

-:3- Preparation of secondary tank bottom for radiography,magnetl.c 
.ATURE particle) and vacuum leak test. T!1X/.t::. /11) z.. Inspected by: 

1) 
RE.l"J!au,ONCES : PDM radiographic inspection procedure RP-1. 

Magnetic particle inspection MP_l~. 
Drawing 38570 ~- ~ • Drawing 38570 Ml'- L 0 
HWS 7789, Rev. 2, Section 12.0 weld inspection. 

OTHER DATA: 
Radiation signs. 

Requirements 

1. Check acceptablli ty of -
a. Type and power of x-ray machine. 
b. Type and size of x-ray films. 
c. Film developing and readout equipment. 
d. Range and polarity mag-flux equipment. 
e. Soap test equipment. 

2. Check-

a. Temporary attachments removed (except lifting beams). 
b. Gouges, weld scars, plate damage repaired. - .st:.-€ -ViP Ie::-
c. Excessive distortion removed. 
d. Areas marked for mag-particle inspection. 
e. General condition of tank bottom assembly. 

3. Tools-

Depth gauge. 

RDiARKS AND/OR SAFETY FEA'l'URm 

Wear hard hat, gloves, eye protection. 
Check cribbing, tank grounding. 
Check condition of grounding. 
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Date: 
/-~~'~9 

D1stri butlon: 
C;;K:,;rJ/4" J 

z.~A/~£JC 

c.5~er 

4lG ~/(. £.. 

Acceptance 
Yes No 



?.:;~t'£t._..rAP,·i)~,~·~ .. ~!2!Jf1.ct AT( 4:)", 1 )~2121+ ~~~~._ ... :_ . _____ ~-R!j-~?·~-~7v~1 '1/20(6t 
,T-TrepArnt.1 nr. of cecon<1n ry \ Ank ~,ntt()m fn), nA·j ogT'Hllhy rlrlgnp!. \ (' ! In;pe!~'!l~k~y:' ,. -1\ 

A'1·U1m.~ ... , .• p.~rtic1e 'Hid 'l!3n,um leak t,p.st .. ~_ .• rh~.fl._!~.t..-.. __ . ___ ~_ .. ___ ~ _,_~ 
1 Det.e; , 

':RENC:fS; .PDM rAdiographic :1.nf;pection proc;.!ollre :iJ'<:. L.........:,....,..,.~ . i " 
Magnet.ic pa)"tJ \~If~ t :\spect:.ioll MP_II, I lH.a+:ribut1on! -I'. ~,!, ,',',i, 

f'.t'8wing :IA",7C ::£-_ .. ~_. Drl'n .. ing ~)Ii:::((i .~fJ~- . .l.?.-:_ ' 
~rwS.Ti'~9¥ R .. '\', 2, 8e\~tion .i2.0 .'4~2:!_i.!'l§rf:,:_tj().0' 

i i' :~r , , ~, 

j r i 
I I~" 
I ~ i I, i 1 

h
i, •. ' lit 

: ! ill: 

.. ~ ........... ---...... ~.- .... ---.------.......... -------..,..., ---- I -, 
, 

tER DATA; 

. , . .2s;.epta;;Ce _, : ~.; 
. .Jl~9. u~ .!:.~e ..• n. '~B Vee No ~--~----.-----,------~~. "-._- :...:..:::.--------.......... t .. " ,~~. ' i 

, : ~ 

" c. 

" ".r 

c. 
., 
t. , 

e .. 

'I'J"'Pe 8nd ~OV(~r of x .. r:'lY maChl(V'. 2.~-o 1.Cv'4- ;P6).erll'7U-'!I-t.
Ty-pe and size of x~r::ly fiJ.nlG. 31f,~L£N':TII",.fCI7 
Film, dev~ 1 op \ op. qnd re1dOllt Pq\)j pment" 
Range ,':lr.d pols rity mng··.f·J ux eqnipmnnt. 
Soap test equipment. 

8hecy. -

n. 
b. 
c. 
(~ ., 

e. 

Tr::;mpor'l!"y :1tta,:h'ITv~nt$ removed (-:!Xcer,' .l1:i.-ine tJeAros). 
Gouges, weld 8c8rs, pl.-"tf? damage rcv;jr:~'3 

F':xcess:l.ve disi;o.rtiol"l removed. 
Are8S filOlrkec'l for tnF.lg-pctrt1cle i.(l8P(·~CU,)(J, 

l~!leral cona:! t1.un ()f -tl1M botturtl ;-;88 f 'tni-ly. 

Tools -

Depth gFlllge. 

f J 

, i I 
[ I 
, I 

I II 
Ii : r 

\ 

1 II i 

I, I 
I 

I I 
I I, I I,' 

r
t

! I ! I 

I
! Ii 

I Ii 
! I I 

I I ' I II 
I I I Ii 

~ __ ~~_~. __ . __ '"--'~,,.--.--. --~.----- .. ,-~~_.,_-.-,-__ l..,_~~.---~--jJ.;.'-.~li., 
I\}V(S AND/OF SA~'fi"rY F'EAT\fR.rn I .:. I! 

" "I: II •.• i 
W~ar hard h;j1" girwes;. p.ye p:.."'Ote~tion. c?G iii, 

C11erk cribbing, tAnk grounding, • I1J::. f I I ' 
Ch~~ck ('.c.nd:t tiOrl OJ grounding. p';:, ! I I ! 

[I II 
1'1 I I 

II Ii 

i! !I 
! ' 
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IAP-614 
and repair 

/Q/ 

PI!>i radiographic inspection procedure RP-l. 
Magnetic particle inspection MP-4. 
Drawl~ 38570 ~= ~ Drawing 38570 Mr- {p • 
HWS 7789, Rev. 2, Section 12.0 weld ins~ction. 

:HER DATA: 

Radiation signs. 

Re ulrementa 

1, Radiograph all weld seams in bottom, knuckle plates and those 
adjoining first shell course. 

2. Check tor = 

s. Film and x-ray quall ty. 
b. Proper interpretation aOO marking of film.· 
c. Recording of defects. 

3. -Repair all defective welda. 

a. Visually check all welds prior to repair. 
b. Ascertain that repair procedure 1s acceptable. 

-1::. Check and record x~ray f~lm. of repairs. 

4. Visually witneBB all mag~particle testing. \ 

a. Cootll1\.1Blly check testing equipment. 
b. Record position and location of tests. 
c. Ascertain that all areas are repaired satisfactory. 

5. Visually check all areas top and bottom for objectionable defects. 

1. Wear hard hata, glovetJ~ ~e protection. 
2. Check cribblngj tank ~rou.nding. 
3. Maintain Bafe distance to prevent ;v;~x-ay exposu.re. 
4. Check ecaffoldlng~ br8cketB~ laddeN for safe acceee. 

RP 

Acce tatlce 
Yes :No 



L 

PDM :i:'atiogxaphic :lnsp<2(!i,Loo ';:lr()(~edu.:re Hp··l.. 
Magnetic: p8 rlicle I ncpect:i.on MI',_14. 
D;8Wing 38:='7C QC--4:_o Drawi.ng 3fh'{O M'1:-_l't.._, 
ii"WS '7'(89, R~v ~ 2., ,)ection 12. OWC~~~i:".~i\f'l)~.::!J~2E' 

,--.-<~-~".-~-.. -'"~-~-~--I' 
I q c. ;c./t.£ 

Radiation ! signs. • 

._._., .. -" ._ •••. =,,~--, _. <~L------~: 
L-. ...,.l.=:2.E~~_~ I 

'$.' ._ •• ,~_.~~~_.~...B~!lY}.~}l!i~~_~ ___ "=_,~_. ~~~. ~ __ j __ ~~'.,_: 

Had :i. og r'Bph all we'Ld seams in bot tom, l:miek 1e plates 811d those 
ad,~()1nlng f'lrst. she.n. course. I 

c.\ Cheel-t for 

Pilxfi and x~ray quality.- .;:>II!.I( Mcd 
Proper inter-pi etB.tio[l and marking of film. 
Hecordi(l.g of defe(:ts. 

a, V:s1.<ally (!heck a 1.1 wel:3s prj or tOr'e~)1tY 
n. ,L\s':E'r'~,cdn th;e! repEI:i.r procedure is !;':'::"r:':,3bJ(; 
~" Check t,ind n·;:x·rn x-ray fi 1m of re~)jir8, 

!.r Visually i;l::.tness .-1L1 m.ag-partJ.'~lE' t.esting. \ 

a, ContL111a lly CheC'K':est.ing equ.ipment. 
b, Record posi.tj()(l and 10c8.+:ioo of tests. 
c. As(~ertFli n that all RreRS are repaired s8t.isfactory. 

VIsually check al.l areas top and bottom for objectionable defects. 
, 

;2 A. /Z.;;,J~ erE.I? c:;-o x -/t':.-Ity £~":?tf..s(4;Z£..$ r<l'9-~..e;.v., I 
A/ICi#'-I p.c / /VcJ Ie. 9 Jl£..tli!.. TV /4./<::"<!P;e.<f/!,~C r PLA/i\,//.t!,S ! 

_~~~:. ~~A/ t' u-SI£ ~_ .~. d.~~:~ e4'~,~E /? ____ .. _,,~._L =~n_,~.~c,,.l.,~_ ._"., .. J 
~UPXS M~/QR sAt~r F'EWn.}p.E8 I 

L Wesr har-J hats, gloves, eye protect.ion. 
Check (Tibb5.ng, tal16. grounding., 
t4i'l:n1:,;ln ::>"fe dtstanl'e t,,) prevent x-ray exposnre. 
Ch2Cf;. sUiffolding, b~"'8:::kets, ladders fo:' safe access. 

1-106 

I 
1 

I 



RPP-ASMT~53794 

PROJECT IAP-614 Contract AT(4S-1)-2124 
-4- Inspection (radiography-magnetic 

bottom seconda;y tank 
particle) and repair 
rdH& Ipz... 

PDM radiographic inspection procedure RP-1. 
Magnetic particle inspection MP-4. 
Drawing 38570 QC-~. Drawing 38570 MT- /0 . 
HWS 7789, Rev. 2, Section 12.0 weld inspection,. 

OTHER DATA: 

Radiation signs. 

Requirements 

1. Radiograph all weld seams in bottom, knuckle plates and those 
adjoining fl rst shell course. 

2. Check for -

a. Film and x-ray quall ty. 
b. Proper interpretation and marking of film, 
c. Recording of defects. 

3. Repair all defective welds. 

b. 
c. 

Visually check all welds prior to repair, 
Ascertain that repair procedure is a~ceptahle, _:!?aN~1l!.. 
Check And record x-ray film of repatrs. 

4. Visu311y witness all mag-particle te8ting. , 

a. Continually check testing equipment. 
b. Record position and location of tests. 
c. AscertAin that all areas are repaired satisfactory. 

5. Visually check all areas top and bottom for objectionable defects . 

..3 P clle~ '-'v"n( &t9-I?t::t-Ar et;«II"M-INr /N~~"IT ~r 
PtGe~ItT!~1( if/,c t:Ve'nP~ /.$ NI'£<:~..fS;~y ~vll!~'1 S"M/I../WIZ> 

~"'~ 

P~~MrQd by; • 
E. S. Davis 1/21) 

Date: 
/ .. zt;-c, 9 

Distribution: 

~~'S 
2~t;.~tC 

~~~r at:, ~/t....£ 

AcceJ.)ta nee 
Yes No 

,t?.e/~ J'!) tJ,.JL "-1'/</1( WIT'-! T¥M~ (.c; ~ "~~p /A-I/~.t:' B~/;v" A.r)lt'> N:;)p)f/lII, 

::MARKS AND/OR SAFETY FEA'lURES 

l. 
2. 
3· 
4. 

We8r hard hats, gloves, eye protection. 
Check 2ribbing, tank grounding. .,...., ". 
Maintain safe distance to prevent x-ray exposure. '!4P: ~~~!C~ {'\~.Ii' '." ... iiIPr .. ,.. .. PI f.C;, 'V/ . . 
Check scaffolding, brackets, ladders for safe Recess. . ~';,,;:_,_ . .;i' : 

'j{;~VI ItHIJ 'iii 
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RPP-ASMT-53794 

.rm:umCE: P:roced~ _t~.u:1.al l!ontro1$we14or pelafO:n'll&Klee quali:tS.~t1oKlilp 
'"MOl' dmw1~,11 mil ~ ate1'1a.l cert1t1~tloKlilJ) e~et1oEl ~~. 21 

~'M'89, ~v. 2, ~~ 6.021 ,u.n. 

~tlm DATA: :f'DM Welding ProoMU:nl1!ll 46-114, 54-63, 65 .. 19B, 60-26A. 
W~ldl procedure ~pec1tlO&tlon D!ll~197. 
»WI_ 10~ flhHt 1 Md QC _, l AAAA .... ".· 
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Vl'l'KU-l1~ ~UAW:TY ASSURANCE RPP-ASMT-53794 

PROJECT lAP-6l4 
P re~~'fe@ by: 
~ Davis 1/23/69 ........ Contract AT(45-1)-2124 

rl9-lY'/;; /02.. 1'.3 (;/<j,,~t: Inspecwd by: 

'" 
FEATURE 9(11 Erection of secondary steel ta.nk to elevation 654.83. Tank_ ~:..; b.a.--.' 

Date: 
REFERENCES: Procedure for material control; weldor perfonnance qualifications, /- Z.$ ~ ~ ~ 

vendor drawings, mill and mterial certifications, erection d'Wgs. ,"""'D-i-'s:"t-r':;'ib"::u:"t-,i':;'o-n.t:..:--
HWS-7789, Rev. 2, Par. 6.0, 11.0. 

OTHER DATA: PDM Welding Procedures 46-114, 54-63, 65-19B, 6o-26A. 
Welding procedure specification DBl19-197. 
lNg. 38570, sheet 1 and QC'£' . 

WS Graves 
eN ZAngar :III C 
A. Short 
~ File (2) 

A,:;ceptance 
Rpquiremcnts Yes No 

--------------------------------------~~~~~~~-----------------~--~-----+--~~ 
1. Check mdll and material certification and markings. 

a. Plate material 
b. Weld rod 
c. Heat numbers on exterior of shell. 

2. Check fabrication for: 

a. Joint geometry and spacing 
b. Welding procedures ~~~I! /-.len;,.. 
c. Weldor qualifications -3t! f-,voT{; 

d. Handling 
e. Excessive distortion 
f. Goodworkmanship practices - .3.£';: ;./:;11:-

g. Cut out and replacement of temporary access hole. 

-:> .,./ >dJ.I
1
"";" -'>,( < ~- .oJ I' J I, 2 b _ tee: (. p ,Yji,{!i t: .0(//,/,£ ;;,,;/. w,4 .>c! <,.5;[/ ;7'(/ir j ,.: l>/,:' 4-.;:. - .: Vt:> rr-- ~ "'. ~><-/T /"'j "7 V 

, ~'i rf( .!.": P/iJfE J flS IJ<,/~/ft:." /-}c.I/Z,Y'l"lT C /'111 c·v >./",=:: / .,' .. -',<,:' Ie li~ {7 

8-1 i.-! ;::-n 1./6 t5' /' ;} t'/,' .5 

,2 C, We. Cco"t j,f'.s r cu, / ';1,(JUi/J /"?.)//'~) ~~(;; cc,,/:",j.· ,~,#!;-,' I'M ~'J E_ I:;;>, T[,S T j 

;"j c':: £. 1'-'7/;'1-.;;':' E 

,,) ;::. - A,A/)J3/£/'/! 7Jf/V')~ (.3 ",/:v.)/,A/a) nt:.'1:',/'~--4T1A/-'; /«,;,-''-i..¥i /~1r/_1 
w~(..,O/.(4< ~E :"'.-91-' WHK/I'7 rc rCaC)-/ t!.// r//ltV£! 

EMAR!(S j\ND/'R ;::t,pp'11 1i'"C'\T!IRFf 

Danger - Check access ladders and platforms for safe use, Cc,>;../c",";' ,C;i·lt'~'T.,.; 

Wear hard hats, gloves, and eye protection. 

Check for tank grounding. ('i... 

1-109 



~tt 
V.L',L'HU-.Iil!ij ~UAItITY ASSURANCE RPP-ASMT-53794 

P~ef¥M~_ b,h ' 
IAl-614 Cont~ct ~(45-1)-2124 ~ Davi. 1/23/69 

-t'fN£ /0 Z /..s7c.::J,y-t.':j£ In.pecyed by: 
1o~'l'tTR! 9(l} Il'ect1otl of lecond&17 Iteel tank to elevation 654.83. Tank___ <:~4 '(Y::"l<-!" 

DAte: 
MmENC!8: Proeedure tor -.terl,al control; weldor performance qualltioa.tion.e, /- z.rt:--~ 9 

vendor drawings, mill and material certlflc&tlot18, erection dwge., Distribution: 
HWB-7789, Rev. 2, Par. 6.0, 1l.0. 

we Graves d C 
CN~ar"" .. """1L 
A. Short 
~ 11le (2) 

OTHER DATA: Pt.M Welding Procedures 46-114, 54-63, 65-19B, 6o-26A. 
Weldins proeedure Ipecific&tion DBl19-197. 
1Mg. 38570, sheet 1 and QC ,-:L . 

Acceptance 
.. Requi rements Yes·o 
--------------------------------------~~~~~~----------------~--~~---+---~ ... -

1. Check mill and material certitication &.nd markings. 

&. PlAte material t9S/S- c:. 7 ~ 0 ~TIr/VlP'£,P CA.,/ nl"ll£ J 
b. Weld rod .£ 6010 ":::;/fl'/)~,[ r)f~E~' - UJC);J t11J $,lj-M If / 
c. Heat numbers on exterior of shell. ..j,f.C" ;von 

2. Check fabrication for: 

&. JOint geometry aM spacing YE) 
b. Welding procedures y£ .l 
c. Weldor qualifications Vir f 
d. Handllne ye ; 
e. Exeessive distortion Y'-' 
f. GoodworkmalU!lhip practices ':-Et: tVcT£ 
g. Cut out and replacement of tempo:r8.ry access hole. 

2F. 
. r·'./i&"C:/.~ A/// J /v/110f' of p.€£flrNT /t CO A,/ -IN{i,?',"" ,;; ....... '- - -

nl""?'ee.1'i ,1"Ulit.f //1../ /;(/Et...P /,I-K:'/~>"S. ,P'£ ,i:J1"'F ,,.,1-9-0 m 13£ 

w rt!LI' /) T{) 1'9 1;: ;. 71Z ;£ /"h'J 1'/ P 

l:!ni!!' - Check access ladders and platfOrm8 for sate W!le. 

Wear hard hats, gloves, and eye protection. 

Check tor tank grounding. 
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RPP-ASMT-53794 
VITRO-Hm QUAUTY ASSURANCE Rev 0 

,JnYIlCT 
Prepared ~: 

IE Davi. l/23/f:I) 
/0 z..... Inspected by: 

'l!M. t 9(1) Inction ot .ecoDd&1",Y .t .. l tank to elevation 654.83. 'J.'a.ak E .$ ,/;::>-4(/I.s 
Date: 

REFERmC1!B: Procedure tor _teri .. l control; weldor perto:rmance qualitications, Z - z.q..-~ 9 
veDdor drawina., ai11 and .teri&l certifications, erection dwg •• , Distribution: 
BWS-1789, Rev. 2, Par. 6.0, 11.0. 

~ DATA: PDM Weldins Procedure. 46-114, 54-63, 65-l9B, 6o-26A. 
Weldil16 procedure .pecific&tion DlUl9-l97. 
:OWg. 38570, sheet 1 and QC / • 

we Graves _? 

CI Z&ngar ~~ 
A. Short 
'¥J File (2) 

Acceptance 
_ RE"qui rements Yes No 
------------------------------------~~-~~~~-----------------~--~----~--~--

~. 

~. 

i 

1. Check mill ud _teri&l certification and III&rkinge. 

a. Plate material 
b. Weld rod 
c. Heat numbers on exterior of shell. 

d. nM~t'~/fe'-l /f~/i:NT5 - p,t<fk?A 
2. Check. fabrication tor: 

a. 
b. 
c. 
d. 
e. 

Joint geometr,y and spacing 
Weldins procedure. 
Weldor qualifications 
Handling 

706 /~.f7l89 

f. 
g. 

Excessive distortion 
Goodworkmanship practicel 
Cut out and replacement of temporary access hOle.~[tU£I1'P//1"") f' LA-TEL 

RD4AR~ AND/0R SAFETY FEATURES 

Danger - Check access ladders and platforms for sa.:f'e use. 

Wear bata hats, gloves, and eye protection. 

Check for tank grounding. 
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~m% PDM radiographic inspection procedure .RP~1. 
~netlc particle 1nsp~ction MP~4. 
DWG. 38570, ~. £.£.4? Dwg. 38570 M:T ~. 
HW'S-i189, Rev. 2, Section 12.0 vele! lnf!Eect~. 

~ :OATA~ Radiation 8igM. 
ASME Boiler Md Pres6u~ Code, Section VIII, page 230. 

1. Acceptability of equipment 

a. X-ray :machine or source (record data) 
h. TYPe and size of film 
c. Film development and readout equipment 
d. Rwlge and polarity of ~neUe particle equipment. 

2. Cbeck 

Tem,pory attachments removed 
Gouges p weld ~carap plate d~e repaired ;S££ ;(/oF£ 
EJg:ceBsi ve distortion 
Areas marked for magnetic particle inspection 
Repair of temporary open.t~, 

3. Check 

a. Qual! ty of radiographs :.;'.t~ //[ e4{ L ';/ c;'-(:r-:'''':; 

b. Welds requiring :repair 
c. Records of re,diographic testing and repair 
d. Visually wi tne138 ll.'lagnetic particle teat. 

L St.B.,y clear of radiograph work. 

iL Wear hard 'hats, gloves and eye protection, 
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1~.~t1~ 'l'O«:lttdu~ 
1_~Cit1o!1 W",4. 

~I' 385'rO.lIfr 
00, U. 0 !W~l.JJl! 
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m.GJ:ICDh Contract Spec. HWS-7789, Para. 8.0 tor carbon steel lL!~~: 
PDM Dwg. 38570-9, Rev. 3, for placement of pipe; 
HWS~7793, Rev. 3, for thermocouples; 
PDM 'Dwg. 38570-10 for placement of conduit. 
Note: For ori.entatlon of conduit aoot:fi'ermocouples for 
- tank 101; see PDM INg. 38570-11. 

~~.;:.£ 1~l. ___ .1lIt:\!!UIEli_ cma~~!:?"'_~~4rt£:d:!lt~!I!I!:lrIl1d'I2!lIIIIItiIIIili~~ __ "";' ;;..,..;" ";:Ij~ _____ ~£_"'''''' _________ _ 

~~ DATA: See PDM INg. 38570, Rev. 3, for insulation retaining ring 
details and drain slot details. Important·· check office 
on latest data pertaining to any of the above Hems. 

D1'tr1bution: 

WS GI'S,ves 
CN Za.nga~ 
A. Short 
~ File 

-. lie -

''''"'"''><A ...... "" 

Size 4" schedule 40 carbon steel. 
Welding of pipe = requirements - rtone - obtain 
W~p pipe w1.th 10 mll polyethylene sheets. 
Tape sheets at joints and pipe ends. 
Support plpe on prefabricated insulation blocks. 
Mi.nimum clears.nee lit on bottom, ~!I on top. 

Qgndui ~: 1/2" rigid, galvan:i.zed;7 1t radii bends; m:i.ntain clearance JA }~~ 
from tank shell for insulation. 
C~A.lPU / r L /} r· . cA:?' T~AI'.c ....:r#£ t...t-

Insulation Retai!!,er Ripa~: )'/I'(P~ 
Inner ring - drain slots - 18 - 3it X 1~1t deep; 4 - it-518 ft holes @ 900 • ~ 
Outer ri.ng - contoured to fit shell bottom 6€- Aj6>/'£ 

\ _____ ,~_,_"_ ... ....,.,~ ___ .................. _____ • __ ._ .......... ,,_~"""l'''''''''''~!l:!f~''"'~~- ___ _ 

3-14--(;0) 
Che ck for quantity of pipes _4 ._ and conduits .?.fa _, _____ 
orientation and locatton of embedments, temp. covers for ends 
of all opentngs prior to placement of concrete, all embedments sect red. 

~TJ!. (f) f'11'~ ptt..I.€N77')..'7t)t\/ ·e>ur~/i?L ,iC/f?'L/ff ,e1A/~ tA,./,4!}$ /A/t:~aU1-; 
?.()~'.$ .o~(j~ w/9~ fl}.c:.tO /~c:c~e.- e r. "P/,;t:'e tJrt://Ml?1Q.P-V c-,,~~jJ 

/t{/ r/~LJ7 

taw 

n:::(!;) QuT;t;,/e,. K--;A/&; 77!c,e.t::-O ro ~h"€: LL @ ;')tle;,I./ ~/~ ... r", c,c;fl.C,t;:;. 

~~R ~~ ::-dfi!~:t'!;:'&~.f'?-~f:-~~,:.,~-,~-.~~-,~"""""---....J" ...... ---.. 

Da~~ - Exer~lse caution in scaling ladders. 
Check access ladders and platforms for safe use. 
Wear hard hats, gloves, eye, protection. 

I""? S4J.e..R:-Y 
/9. J,M9~r 

e.C~d / ~~(~o\~~ 
d ~ \\lZA~~~ 



VITRO=HEB QUALI'l'Y ASSURANCE RPP-ASMT-53794 
-."~~-~ .• =<~,.~.~ ... , •. ~.,~~.~--~ .. -~.,,.~-~-~~.~. '~" '-"' .. -~-""~.-~~~~-"~~-~~ .• -"--."""-.~ .. ",-"-.~D.~.~_> ~_ 

. I Prepared by: 
':rorECT . IAF .. f)l.!+ .'- Contract AT{!1.)"1)"~)124 . . . ...... I E. S. iJa.v-is ll~o/69 
--~-. =n. ~c_7~ ~ iru~'t,arIa tion~0f rna i7e daIs -f()--b~c-i tl1j:,f:I:Lr(~~r(;-~~~~-· .' , "·~rf.n6pected ~by~"-~~~ 
I'EAWRE tank bottom iosula.tion. Tan.k - /0 / /. ! £...J.tJlhI/~ -1 -~~~.'-"~~'" S_ M ..... M .... '~Y'~n" ....... , • ="'-~~~'~~~7~-~'---'" ~, --~~-t Date;'-' -~~-~-

tEF8RtNCES; '·0ntT'8.ct 3pec, H.w~3" T'89, Par-a, 8); fo~:' ;-:arbun ~c Lee 1 ~J2::: f ..,jeC UtAHv 

PD~ ~~~:, 3~:'~O-9, R~~. 3, f~l ,~)la.(,~::f:n~ of pjPf:; I'DiBtrIb\lt{On;-~=-
HW,~-7,;,;, He" 3, fU.l thE:rmCC(JL1Pl(~sJ I 
PDM j}..rg 3R'/{: i .. ·l- for p Lacemcllt of conduit. 1 

llg~i?_~ For orienta.tion of ::ondui:~ .q:oo··"t.hennocouples f::.Jr I 
tank ;.Ulj see PDM Dwgo .38-:: 1.1.. 

....... -~::O'-1 ... _""rn"·" • .m-~·~ .. "T'"~:-~,..,...-... "'..."..""""'~~...."-_t .. ~~,~--,·'r· . .,, .... ~ .. ~ .. --...-_-,.,..~_-x- -. .....--~. -""-,-.,------........... -.,...,......,.-, .. "..,..,..,.,,---,~ f 

See :::JIIM'I.rwg . .32:7')y kiev .~, for jnsuLat:.IJfJ ret,aining ring 
det!:l.i.L" ann. cL"air, colot detaL;,s, Impor1,an+.' ~hECk officf:'? 

, 

ws Graves 
eN Zangar 
A. Short 
Q(; F'il e 

O() latesi :1Dt'i. 'P",rta,jni.ng to ar1Ji c'f' the 8.h)vl~ Uemf.';, / 

~=--==~~.--.-~-~~=:-~~_~~.-~=.~~=~~ ~~~~:~~~~~~ -=~,=~=-~ ·~-~k~i~cce-~c 
?l-J2!:.: Si ze s'he(hl~ c cjJ I carbon S~,PE 1 0 ~ .......... 

Wel,lillt:; .)f pipe- r'E'qul rement.:c: Hone .... obc,ai n s t.rl1ctilral.J--:{ ",,)uno wel, 1,./ 

W:l"8.p p:Lpe wi ~:l' lC mil po.L,veth::r~LeiJ'3 sheetso ;l"'ZA)o uNI!./'{I"'$ (P MIl 3~17·" 
Ta.pe sheet.s 3.t ,.1oints and pu'? ('nels, J~ 17'(,,')1 ,..,.,., 
~::\lpp."'r~:, lJi~e ()~1 p'~'"'fahr:icatt;r! iJl[:, • .LatiuJl b:',,:,::kso 3- 1 B-r..c:, "-
Minimum clear8.n(~e ,,-" r)o bo1;tom. "()n i:Op. 3-lf-~~ - J-ZS-u'i .......-

':cnduit: 1/2" ri.gid, gslva()1.zecl; 7" :-adi i j"'-·df;; mai.ntai.i, "le8,raDI'e .-49 

·-·~=____fr".~~~~c_"_~)~ e~ ~_~:_~<1_S n~~ t:"~_ .. ___ _" __ ~;' ~~ -r.:::'--- ___ .... __ _ 
I!:',~;:-.~;~:+_L.~:~ .. !.::::ta~.DE?..:~J3j.::2~~.: I 

Inner rjng - dTaJ.n ,;.l.ot,::. " ::<" :~ )n':,I, .. e~.l:':"ll~"'L.i>"":I~~ hu.>cs@1 
:\"lter ring" I. [', lUI 'e fit. ShE·].~ r,c,tt, .".-,OIP".".....,r"" .... 

.. _, ... ____ .~ __ ... ___ .. ___ .... _ .. ____ .. _ ... _ .. _.0· __ ""_. __ "" ".n' .... -.~ -, .... _"_.,, ..... , .... , ..... _-" ~ ...... '" ... --.... ~ ........ ,,, ' ....... ~'-.. t ... , .. 
ere " p. 1'1-1.1. ' Cher:k f:.H ·iuant~.ty of nipes.~,., ... _~~ __ , .... , and concill'[ 1·,~! .. _,,,_,?:..f.., 

f~r;tat;', "n l3.nci :i.o,:at.i.on of' emL(~':l'T1eD+s, temp, (~D'./E'rG for end", 

! 

01 a.ll openinp;s p:rir;}- t.o plFl':eme[)~ of !,on('rete, all embe'lmcDts sec\ red. 

or-

.T:~~,L F;X:erc.i:;: ,:~auU()n in scaling .Ladders. 
:~':J p ; k a(' C:c;[' s iad(lf. 1'8 and p la, t fr)nn.:' for safe \lse. 
iAipl?,r [;',.:-'] h8,r'~'i gJo118c.. o.ye p,.'()t.f:ctlOD. 

'" 11"4',5 15 & 7111 M (..)(,,19 IE.! .4~ IE 
"" 
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RPP-ASMT-53794 
\1ITR):-Hm QUALtTY ASSURANCE Rev 0 

Prepared by: 
IAP-6l4 - Contract AT(45-l) .. 2l24 E. S. Davia 1/30/69 OJECT 
-7- Installation of materials to be 1mhll!nned in Inspected by: 

&~_.j ... ! ____ ·,.;.ta.,.;;. nk.;;;;;.....;;;.bo;;.0t;;.;:';;..;;OO1;;;;....;.1;;;;.;!lS;;;uw ;.;;;;u_1!-.t.i .... o .... n;;... __ ~.;;;;_;;;k~t/_/~,o...,;z.:;;;.:\+-..;.. ________ -' e J. t>.I9-'v,/.J 
"'-.------/ Date: 

Contract Spec. B'WS-7789, Para. 8.0 for carbon steel ~: o:iet£- BIUA.J 

PDM INg. 38570-9, Rev. 3, for placement of plpe; Distribution: 
HWS-7793, Rev. 3, for thermocouples; 
PDM INg. 38570-10 for placement of con~uit. 
Note: For orientation of condu:1.t ana: 'tfiermocoup1es for 
---- tank 101; see PDM INg. 38570-11. 

j TII_ 

WS Graves 
CN Zangar 
A. Short 
~ File 

HER DATA: See PDM Dwg. 38570, Rev. 3, for insulation retaining ring 
details and drain slot details. Important ~ check offlce 
on latest data pertaining to any of the above items. 

Requirement. 

Size 4" schedule 40 carbon steel. 
Welding of pipe - requirements - none - obtain structurally sound welt • 
W~p pipe wi.th 10 m.il polyethylene sheets. rwo wMP5 cP /VJ It. -z.-j'l.-¢./,. 
Tape sheets at joints and pipe ends. "l-/'fA.-/M 
Support pipe on prefa.bricated insulation blocks. 2.-/u../" , 
Minlmum clearance 1ft on bottom, ~tt on top. 2/1.;;~ 

Cr;Q.dult: 1/211 rigid, galvanized; 'TIL radii bends; maintain clearance z.- -z..C>- ",,9 

"' --[ .from. tank shell .fox: Jqs.t!)~~ion. /. .. JY\(!) 

L~sulati?n Reta~n~r ~Ei~: 

Acce}2ta nce 
Yes - No 

Inner ring .. drain slots - 18 - 3ft X ~~If deep; 4 - 4-5/8'f holes @ 900 
w ~ 

Outer ring - mrtM'ifW.,_ to fit shell bottom #/6:"# . .5 ~on. 

___________ ~ __ ....... _. _____ ._l ... ___ , ... ~, .. _. ___ . -_. ~-""-'''''''''t-'-'---------- --'" ._. -_ ..... - --_ ... -
~E.e:~l: Check for quantity of pipes~ __ and. conduits~, z.~2..::.tfj !--

orientation and location of embedments, temp. covers for ends 
of all openings prior to placement of concrete, all embedments seclred. 

I I 

ITaI.Alum. AND/OR SAFETY FJi:A'f'I rRlf.Ift 

~e! - Exelrcise caution itl scaling ladders. 
Check access ladders and platforms for safe use. 
Wear hard hats, gloves, eye. protectlon. 

Elevation of pipes-

If 0 f1£ ' Ii C-IE J,4f T7() '" tP rC /1/£5. I g oTT!)I"? /£/i!13-}, / AI t)fc.:...J<f ~I/ ~J 
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tea /8 I 

PDf IN,. 38510-4, Rev. 6 
Dwa. B-2 .. 64306, Rev. 3, Tank Foundat1on Pl.&A 

1. See that 1/2"' X· 6" I 2'-10" O.D. ring W/4-1/2" holea 11 properl¥ 
located and welded on the inside ot the nne to the bottom lIIide ot 
the secondary bott~ tank. 

2. ~ve protection cover tor concrete toundation slab. 

3 •. Completely clean all extr&neoWl ateri&l trom toundation Blab and 
drain slotlll •. 

4. 1'111 centr&l dftJ. .... evell "i th cerudc tiber inaulation per note -
Detail 6, cb.,1,. B-2-64449 before lowenne secoodar,y tank bottom. 
Iote type aDd anutacturer ot iOlllUl&tion wted. 

'.Ma1ntu.a. cle&nlS ... ot tb~tio.a. alab dun. lowen.nc ot .econrlarJ 
tank bottc.. . 

\ 

6. Remove lifting beUl and attacm-nt (aee teature nWllber '3 tor rep&in 
&ad teature number 4 tor masnetic particle t.ata ot weld acara). 

1 .. ' Wear hard hat, ,lovea, .eye protect1on. 

2. Check cribbing, atq c~r of Jaw uIJ./or 01'U.e. 
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POOJECT IAP-614 Contract AT(45-1)-2124 

FEATURE -5- Cleanup and Placement of Secondary Tank Bottom / £) "2... -
PDM Dwg. 38570-4, Rev. 6 
Dwg. H-2-64306, Rev. 3, Tank 

)THER DATA: 
fEB'i2'idee 

f"1. 

11; m'i\'I\Y\ \ \1\'\ \ \ \ 1\ t 
& 

Requl rements 

1. See that 1/2" X 6" X 2'_10" O.D. ring W/4-1/2" holes is properly 
located and welded on the inside of the ring to the bottom side of 
the secondary bottom tank. 

2. Remove protection cover for concrete foundation slab. 

3. Completely clean all extraneous material from foundation slab and 
drain slots. 

It Fill central drainage well with ceramic fiber insulation per note -
Detail 6, drawing H-2-64449 before lowering secondary tank bottom. 
Note type and manufacturer of insulation used. 

5. Maintain cleanliness of foundation slab during lowering of secondary 
tank bottom. 

6. Remove lifting beam and attachment (see feature number 3 for repairs 
and feature number 1+ for magnetic particle tests of weld scars). 

MARKS AND/OR SAF'CJ!'f FEATURES 

1. Wear hard hat, gloves, eye protection. 
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VITRO-HES QUALITY ASSURANCE RPP-ASMT-53794 .. 
PrcPtRefJ. QY: 
E. S. Davis 2-18-69 ReJECT IAP-614 - Work Order AIC-9075 

Inspected" by: 
! ~~RE=.~ ___ l_O_l __ - __ Le_ak ___ d_e_t_e_ct_i_o_n __ r_i_s_e_rs __ an __ d __ sp_ra __ y __ r_i_ng __ S ____________________ ~~~~=-·~~~.·-·:~==~-----

Date: 
:EFERENCES: Dwgs: H~2-64318, Rev. 1 

H-2-64325, Rev. 0 
H-2-64428, Rev. ° 
H-2-64430, Rev. ° :t.~>, ~.~ ,~~") 

.. 'It. 11 ... " 
,~. 1 M .. , .,.. ,,_" '''-. 

J ••. 

THER DATA: HWS-7792, Process and Service Piping APf~;] ,J, . ' 
USAS B31. 1. 0 - 1967, Power Piping A.M. - •. 

Number required - 3 i111S11DPOIl!il:?ill'c,~·'"'i':J· 
11II1I i ! II i II i III11 , 

Requirements 

1. Material: 

a. 
b. 
c. 
d. 

ASTM A53 or A120 - certified and marked. 
6ft

, 24" and 30t! - schedule 20. 
1" - schedule 40. 
Factory-applied, coal-tar enamel. I ".n.J."'~ 

2. Fabrication: 

a. Welding procedures - list. 
b. Weldor qualifi.cations - examined. 
c. Welds inspected - HWS 7792, page 25. 
d. Overall length - adjusted to field conditions -

approximate elevation 623.25 to 668.79. 

e. Pipe penetrations - note detail 90, Dwg. B-2-64325, has one; 
less penetration. 

f. Pipe braces. 
g. Spray ring: 

(1) Nozzle mfg. - SST material. 
(2) Plate material - ASTM A36. 
(3) Pressure test 150 psi. 

h. All dimensions checked. 
1. Workmanship 

(continued on sheet 2) 

EMARKS AND/OR SAFETY FEATURES 

Safety: 

Wear hard hats, eye protection and gloves. 

/VCi6- 2..d· Iltfll';" 101 ,.y;;;tC-nf /C 1-' EIC. 

.' I c I s&#l.Arlf /tIS.e.(; 

T 41-Jk. I (,) L- It: J 5eA ... 

£VIJ. TIA./4 
, r 

I' 
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VlTRO-H.m SJJALITY ASSURANCE RPP-ASMT-53l~~et 2 
- Rev. a 

PIn1ECT IAP-614 Work Order AEC=9075 . 

101 - I.eak detection, risers and sP:rav'" rings. 

Requirements 

(continued from sheet 1) 
Yes No 

3. Installation: 

a. Welds inspected 
b. Connecting or penetrating piping and supports installed. 
c. Elevation checked. -d. Protective coating applied at weld joints and. repaired. -e. Protective cover maintained. 
f. Workmanship 
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RPP-ASMT-53794 
Jiljb 

,of 

i t t* i 

Ib2 .. lBait d.etection p~ t 1'1601" 

DWi. H-Q.64319, Rev. 1, Details 63 And 65. 
:OWs. It-2-64426, Part 2; t1\Ulnion guideei. 
HW$ 7192, paaes 23 a.nd 25. 
usAS 1331.1. 0-1961, Pmrer Piping 

It ! , t t t , t' t *, t t t' , 

! ! t 

, , , 

IHER nATA: W~ld detail, H-a-643l~, ~v. 1, Detail 64. 
Pit detail· structural * H6 2.64325, ~ev. O. 
QUantity required - 3 each. 

L Mitetia1t AS~ A36 - certi:f1ed. 

2. Fabrl clttlon: 

a.. Weld procedures .. list. .....--
b. W~ld()r qualifications .. Checked. I.--
c. Weid inspectiOn. ~ 
Ii. DimenSions Checked.. ~ 
~. Workmf!Lnship. t-. 

JO !nstallation: 

a. Elevation artd. alignment ohecked.. -- * 
b. Weld ,inspection. V 
o. Ut1dets1de 01' pipe anchore coated with coal tar enamel. J...-' 

+ g~Jt:.;trI't..I/Yt;; P.e~4PP8.erf$ el!E:$tn: ... -tE"O IN 

l!riJcJ:1.s t:At1J!!: /"Ij L Gilt::. p.,l£'C T II>N 21:5 t!!F~ 
l!1 E I N if' J;:> e-,:: (...8 t!, e-0 "'" " ~ ill- et e- J:r $ r. 

1. We&r hard hat, eye protection and gloves. 
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• VITRO-HES QUALITY ASSURANCE 

:OJECT IAP-614 - Work Order AEC-9075 

102 - Leak detection pit floor 'flanges and pipe anchors 

:FERENCES: Dwg. H-2-64319, Rev. 1, Details 63 and 65. 
Dwg. H-2-64426, Part 2, trunnion guides. 
HWS 7792, pages 23 and 25. 
USAS B31. 1. 0-1967, Power Piping 

'HER DATA: Weld detail, H-2-643l9, Rev. 1, Detail 64. 
Pit detail - structural - H-2-64325, Rev. O. 
Quantity required - 3 each. 

Requirements 

1. Material: ASTM A36 - certified. 

2. Fabri cation: 

a. Weld procedures - list. 
b. Weldor qualifications - checked. 
c. Weld inspection. 
d. Dimensions checked. 
e. Workmanship. 

3. Installation: 

a. Elevation and alignment checked. 
b. Weld inspection. -
c. Underside of pipe anchors coated with coal tar enamel. 

:MARKS AND/OR SAFETY FEATURES 

1. Wear hard hat, eye protection and gloves. 
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RPP-ASMT-53794 
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Date: 

Distribution: 
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QC File 
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RPP-ASMT-53794 
VITRO-HES QUALITY ASSURANCE 

~-----------------------~~--~~~~--------------~~~~~e~!I~C~-----Prcpax'ed by: 
PROJECT IAP-6l4 - Work Order AEC·Q07S E. S. Davis 2-18-69 

1 ~RE 

REFERENCES: 

106 - Slui cing and pump mounting rings. 

Dwg. H-2-643l5, Rev. 1. 
HWS 7792, pages 23 and 25. 
Dwg. H-2-643l6, Dowel details 
Dwg. H-2-643l3, pump pit, structural concrete. 
Dwg. H-2-643l4, sluicing pit, structural concrete. 

_______________ U_S~AS~~B~3l_.~1_._0_-~19~6.7~, __ p_ow_e_r~P_i~p_in~g~ ________________________ __ 

OTHER DATA: Sluice mounting rings - use with Dwg. H-2-64447 J Rev. 3, part 1, 
and Dwg. H-2-64448, Rev. 2, detail 13. 8 required. 

Inspected by: 

Date: 

Distribution: 

WS Graves 
CN Zangar 
A. Short 
QJ:, File 

Pump mounting rings - use with Dwg. H-2-64447, Rev. 3, parts 6 
and 1 and Dwg. H-2-64448, Rev. 2, detail l4A and l4B. 2 reqt~. 

Requirements 

1. Material - certified: 

a. Plate - ASTM A36, pipe - ASTM A53, dowels - AISI4l6 - heat-treated, 
studs - AISI Type 431 - heat-treated - all certified. 

2. Fabrication: 

a. Weld procedures - list. 
b. Weldor qualifications - ascertain. 

Acceptance 
Yes No 

c. Check all dimensions - consider fabricating 
ment of dowels and studs. 

template to check align-

d. 
e. 
f. 
g. 

72-3/16" holes in sluicing ring. 
Check finish and flatness tolerances. 
Provide as-built details. 
Workmanship. 

3. Installation: 

a. Check elevation and centerline - record. 
b. Weld procedure - list. 
c. Weldor qualification - ascertain. 
d. Check orientation. 
e. Workmanship. 

REMARKS AND/OR SAFETY FEATURES 

Wear hard hats, gloves and eye protection. 
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RPP-ASMT-53794 

II'¥ECT IAP-614 . A.1l;-9012 

-llO- Heater Risers and P1 .. 

~FERENCES: H-2-64419, Rev. 4 - 2 •. ~ slipon flaa.ges for risers #7 and #24; 
4 ea,. Detail 1, 37,n d1&c; 44 ea., Detail 1, 12-k" d.ia; 2.4 ea., 3'~ riser plug; 
6 ea., 4" riser plug; 14 ea., 6" riser plug; 4 ea. J.' 12" riser plug; 2ea" 
16" riser plug; 4 ea. 'J 24f? riser plug; 4 ea., 42" riser plug; 44 ea., 5-5/8" 
O.D. X 2" IoD. X 1/8" plates for riser 12. 

.11-2-64424. lkL 0 - 2 a:. DeWli 1. ~1Qd 3:.. 

OTHER DATA~ H-2-64447, BeV. 3, Penetration Schedule 
H-2-64448, Rev. 2, Tank Penetration Detal]~ 
HWS-7792, Paint Schedule, Page 104 

Re ulrements 

1. Material - (check for identification) 
a. Pipe and pipe fl ttings - AS'lM A53, carbon steel (type E or S) • .Y" 
b. Flanges ABTM AlBl, G:rade I l' Clll.rbon B tee 1 (A-36 if cut from p late) • 
c. Plate and flatbar, AB'l'MA36p carbon steeL t-

d" Rod ASTM Ai07, carbon steeL t..--

e. Concrete - 3000 psi. ~ 

2. Fabrication 

a. Weld procedures - list, ....,.".., 
b. Weldor qu&llflcatlons - ueertaln. -
c. Check all dimensions - ascertain within l/B" tolerance ....... 
d. Relntorcill8 gteel - size and placement. c-

e. WozUawship. e.-
f. As~bu1lt details v-

g. Painting - zinc chromate on exposed ~urf~ces. ~ 

3. IMtallation 

&. Check for proper fit. 
b, Painting - 2 finish coats - rloes enamel on exposed surfaces. '* 

Pre~e&lDY;- _. 
E. S. Davis 3"'13-69 
I t ~- .-

te: 
t!L.R.& .. bZl.::..!~ 
Dietribution~ 

. CN Zangar 
WS Graves ~l~:i~ 
A. Short 
~ File 

~ ?nlNTINel #1r.5 NIP, Sce "ICt:>M?LE'TE:,D 

~~~~~~~~.~--~~ .. ~--~--~--~----~-~.--
Wear hard hats &od glasses. 
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RPP-ASMT-53794 

P)OJECT 

-110- Heater Risers and Plugs 

~cm: H .. 2-64419, Rev. 4 .. 2 ea.., slipon fJ..a.nges for risers 111 and #24; 
4 e&., Detail 1, 37," di"~; 44 ea., Detail 1, 12i" dial 24 ea., 3" riser plug; 
6. ea., 4" riser plug; 14 ea." 6" riser plug; 4 ea., 12" riser plug; 2 'ea. , 
16" riser plug; 4 ea., 24ft riser plug; 4 ea. I 42" neer plug; 44 ea., 5*5/8" 
OlD. X 2" I. D. X J./8" pla tea for riser #2. 
1'f2 .. 64M~4i Rey. 0 • :2 a .. Dtta118 1. 2 1M 3 •. I I'" I 

Yl'HER DATA: H-2-64447, Rev. 3, Penetration Schedule 
H-2-64448, Rev. 2, Tank Penetration Details 
HWS-7792, Paint Schedule, Page 104 

1. Material .. (Check tor identification) 
a. Pipe and pipe fittings .. AS'lM A53, carbon steel (type E or S). 
b. FlAnges AS'l'M AlBl., Grade I, carbon steel (A-36 if cut trom plate). 
c. Plate and flatbar, AS'Jl.fA36, carbon steel. 
d. Rod ABTM Al07, carbon steel. 
e. Concrete.. 3000 psi. 

2. Fabrication 

C),?,~. Weld procedures .. list. 
b. Weldor quaUt'ie&tidris .. uce:rta.in. 
c. Check all dimensions .. ucet't&1n within 1/8" tolerance. 
d.' Reinforcing .teel .. size and placement. 
e. Wo:&.-.nahlp. 
t . As .. built details 
g. Painting" zinc Chromate on exposed ~lUrfaoes. 

\ 

3. !nstallation 

a. Check for proper fit. 
b. Painting .. 2 tinish coats - gloss enamel ort expost:ld surfaoes. 

~ ANDIOR SA.FE"I'Y FEA ........ -... 
, I ) t,~·-:; 

Wear hard hats and glasses. \~ L .. '; 
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RPP-ASMT-53794 
t VI1Ro-Hm QUA!I;;;;.;TY;;.::;....;AB;.;;;;;;.;;,.SU;;.;;RAN..;;..;;;;.;.;C;.;;E~"""'-___ ~~-/;~~ __ _ 

IAP-614 Prepared by: 
~~.~T ____ ~ __________ .~~~~ __ 7.5 __________ ~ __ ~~ ________ ~~E~.~S_._~~vi~B~3·_1_4-_~ __ 

!!A,'l:uRE ~l01. Pump and SlUice Pit Adaptor Flanges 

~cm: H-2-64425, Rev. 0 - one each, Details 1 and 2. 
11-2-5'7331 - long &: short dowels, paTti! 7 and 8. 
H-2-51332 - stud, P&rt 1; loCk1rtg pin, part 10. 
H-2-3l46 -nut retainer, part 5. 
H-2-64426 - t1"Un.tlion lind trunnion guides 

~ DATA: H-2-44615 .. pump adaptor flange assembly 
H-2-4l304 - Hllnford slUicer. 
H-2.643l5 - sluicing &: pump mounting rings. 

1. Material (check for identification) 

8.. Flan@es, gusset, trunnion guide - AB'l!( A-36 C'etl. c..-

.. 

b. Dowels - A1S1 416 8.S., quench and stress relieved to 35 .. 40"-
RoCltWe1l. 

c. Studs - AlBl, Type 431 S.8. L;--

d. It>ckirlg pin - Al.Sl 304 or 304t. '-
e. 'l'l"\.Ulnlon, bar bail - AS'D1 Al07. V" 

Fabrication 

do. . Weld proced.ure. t..-
b. We1.d(i)r qualifications. l..-

c. dbeck ail dimensions; ascertain within tolerances. c--

d. Wol"lt1lanship - finish. I.,...-

e. As-built detAils. I/' 

3. Ins ta.llAti on 

a. Checkflt up &ad remotability. 

~EHlIJTN81L.lrY W/'-'- 8 t!ir aHCFCJ::!.e-o F9 T 

1+ t... R-,e::-e t:? q-r ta ) 

~ AND OR SAFm:! FEATURE 

Wear hard hats and eJye protection. 
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VITRO .. HES QUALITY ASSURANCE 

ruECT IAP-614 
.... wro: -107- Pump and Sluice Pit Adaptor Flanges 

~cm: H-2-64425, Rev. 0 - one ea.ch, Details 1.and 2. 
H-2-57331 - long & short dowels, parts 7 and 8. 
H-2-57332 - stud, part 1; locking pin, part 10. 
H-2"3146 ... nut retainer, part 5. 
H-2-64426 - trunnion and trunnion guides 

:HER DATA: H-2-44615 .. pump adaptor flange assembly 
1I-2-41304 - Hanford slllicer. 
H-2 .. 64315 - slUicing & pump mounting rings. 

1. Material (check for identification) 

a. Flanges, gUsset, trunnion guide .. AS'lM A"36 C'stl. 
h. Dowels .. AlBl 416 S. S., quench ·and. stress relieved to 35-40 

Rockwell. 
c. Studs" AlBI, Type 431 S. S. 
d. locking pin - AlBl 304 or 3041. 
e. Trunnion, bar ball - ABTM AJ.07. 

~. Fabrication 

a. -Weld procedure. 
b. Weldor qualifications. 
c. Check all dimensions; ascertain within tolerances. 
d. Workmanship - finish. 
e. As-built details. 

3. Installation 

a. Check fit up and remotability. 

!:MARKS AND/OR SAFFlfi FEA'l'U'Rm 

Wear hard hats and eye protection. 
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.. 
~OO.:rECT 
w= :6"""" 

[gI,_J~ 11 Placement ot _C?onc~te shell to elevation 621~::!. . ............:Ta.nk~:'!!;=.../bD~t,b==-_-l~~:":::::::::""-=--___ _ 
Drte: 

OTHER D.6TA: 

D~wing H~2-643l0 
HWS-719l 

Reinforcing steel fabricator's cut sheets 

. I S'" U oS . z..." - t. " 
DL~j ribut ion: 

WS Gravel! 
eN ~&rp''' C. 
A. Sb.ort 
QC File (2) 

___________ .-_". ____ . _____ R_(_,y. .... \ll~E'(l~ __________ .. !.. Yen No 

1. Check prime.ry tank shell fOr completeness 

8.. 
b, 
c. 
d. 

2. Check placement of reinforcing steel 

8.. Spacing 
b. Number and size of bars. 

3. Check formwork 

s" Spacing and tie rods 
b. Bracing 

,04 fi 
t,./J 

c. Construction joint _ IAI£ r OJ 1 t.-'+ I T.+J../,-.c /f r E,):' H ,j C' ,,// 

d, Sign pour slip. ~~~ 

4. Check placing of concrete - //,(/'1.::/,"'1) 11-/ 7,H/~1' LI/'T5 

..,..-' 

a. Slump of concrete '- ? 'I... TD f-' 1/ c(4£/ !--' 

b. Height of concrete drop - u 1 t: v ....:;,v ECI;If('" F ,f)(./ ' rMAi' /V r 
c. Rate of placement and vibration :? I PEe (i,C', /'''!/l~/fVJU'M 04'R .--
d. Cold jOints - N'Y"/£ 
e. Teat cylinders, /,,'/t: ,;:'V,'il,-",;,'.:rl. -t}-J('tfl, ,rlf·jilf-'~·-f-£ C't.I,rT ~ 

(continued on sheet 2) 
-'I::>1l1U AR"'r :' r;l" ", re. '~~ 1";;>1'" 'IT'"", 'J;';" .-.-.--,---------~----------_. 

r'l.!MYlI\ "U ,~" / r \ , . " , I,' • 

1. Wear hard hats, gloves and eye protection. 

2. Check scaffolding and ladders before using. 

3. Stay clear of cranes handling materiaL 
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VITIp-H18 WALITY ABSURANCE x_..... .-.. 

'5. CUriDi of concrete 

1. ~ir ot concrete aDd tilling of tl~-bolt holes. 

8. Iut&llat10n ot leti..l.&nt in expdl.D81on space 

,t(./c TE ~ M/j,vE C'rV TJ;J/\/£ /e) '-- /"71-),1/',;:; Y /':'"ZJ nYL / v / , 

Tift:: Ft:JC--CV,-<-,1A/C:;- /.5 ,r!O(/.i:-?? TO """",'.7"£ /VO, / 

tl.J,£ cr- ;7/£ -.5::fJF£'?E rK-E7? /'1~Ii/N'C /~ t££-'-/ 

ci$A-T/!-'cI':IC 7,,::,t;:,/ /=,tf'.t..TffIJ 'lj/JE it,: C£)/,/.;~R[n:- ?G';{..(K.,' 

/IG~t-;: >k L J ~ ~/L J) 1-1- e~rA~ 06(..-(- 't ,,' «C"'(/ L (/jJ .0 1// ,t 

'~/.I~EA/ HR'Lt-) Ii 6T)?I../"""gy c.'·c/fjA/£ ;fNO €i/c//;</,<-:JE'-v/ 

'-" ./ /.5 I'/£C ES.5-1CY· Tb m£v';;~/r ct9LP .'/C/A/Tj 
/4'.1D 
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RPP-ASMT-53794 
he 

D~lD1 B~2~64310 
BWS ... TI91 

>THER DATA: 

_ ,.J1('qui rements 

e.. 
b. 
c. 
d. 

:Reinforcing rivc* £"OCI4n:o TCJ M/~~ rOt:-#);9-Nc//"P/l.$ L.?J(.,<;!'eV ow 

J'brm a.nchoI'8 z' C,£N'/'KC) ~r.+eTIV6 1t...?J" /'j&f/vk- r:pl./. 

loun4ation 811de plate and tank 81d.j ~,(.I';;-!, . .,.- .... 'I'f£/.4rl~ (A-'/7If 
~1on 8p&ce.-~nc~o JCIf'Jr~c.r rl) vf!l.n~~'- /./<.1£ 

. wlr/f A:v~ C!:'; .51f~L.L- ;A.. ,q.L-(." • 

2. Check placement of :reinforcinc steel 

&. Sp&ci~ 
b. :lullber &n4 size ot 'baN. 

3. Cheek tOI'i'llt1ork 

i.. Spe.cing &nd tie:rods PI ;::.,r-ICUL T'/' Nt: 7t) €/CR6iC!J 1M /l.t.:/k:£ M#,vr 
b. Bracing o~ ;9,1./("#6.'/(.$ ;:.4k.I'L,,: 
c. Conltruction Joint ~ ltIer c.uT .. "'HrlM/c..£ ($) ~c r!"'/.()IIJT 

d. S1gn pour sUp. 

4. Check placing ot concrete - pL,t:};;"ep 1"-/ TIIL,;'l i-IJ:TJ 

&. Slump or concrete - 2. 'Itt( 1'D :' '/ k • I !' AI ,tfJ . 
b. Height ot concrete drop, CIS EP ...:f/-1EC/~G- IE tf!, .. h ,v~Ai/Vi 
c. .te ot placement and vibration ::.. I ~E,e. dL:: M8(//~'-'1· 

d. Cold 301nt. - -v"vc. 
e. Teat ObYUndera. (}A./e: c ,/t:.. 1/../o.y,(,.:r71,t;'£,1./' .£ If?')'/ Z' .... /.c T. 

(continued on sheet 2) 
5iAR':"!KS~c-A""'~':::11""llr-:-)"!O'R-;'~)A'!""':F'F~~""'Y-' ~fo1."":-'\IT'II=, ."""IP,...,l....:.;·? _.- . 

1. Wear hard hats, gloves and eye protection. 

2. Check eca:t'toldinc &nd lAdders betore wslna. 

3. Stay clear ot crane. handline material. 
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..)- Z </-1# .5"'- u;;.. 
Di:ltribuUon: 

OmTe. 
CN~ .. C. 
A. Short 
QO nle (2) 

Acce tenet:: 
Yes No 

V' .. 
v 



~-=_!!~~'M~~i!~Lf.!L ASSURANCE 

_.g~mct~~ 

a" Protection~' NO ;)y£,C I~ /J!-.c.7 (""'~(';Of'(" L'/Wlj:?',f'.r:) 

6. J'Qrm :N'JmOval 

!tepa1r of concrete aoo. filll!l#! of tie-bolt holes. 

11l8tall&tion ot se&J..8.nt in exp&I'lBion apace 

A/6'7l:~' 
II 1/ 

1"/)/'1,' /I ;v,C fA'...( f .I' /t ..)~t..I€. €ZE - c~ r€ 
/11..1 FtO"Z.M.f. #tJ2!£ t.</'1I5 k .. ,/.;-if:;":' -I .. ,,-:,;;-,-;;; .oC£<jA./ IV..;!;I,o£ r-~/""'.Li?L.IC. 

£G/~'}o://9}7;fJd" A/FE;? rt)/L TlZeMMI4£j, 

), FOIGf/l Cc')/.j j' vJ IE 0 -- ~ffJ/C /ccTE- CC"j(~,',£;r,£ L4i-tE,.,I,(/~f /1&,El/i 

n ,;:; t:' ,t5 (/ J Y,A/) i? AI.r /'1 ;:,;; (~CJ 

;;, #-w,vT..5 cc:.(lciu':{ CO,'-7l"'rtJC/N;J/ t/jE.I? ;::-0/( CCA/C,t:;;',E,q C?I"j?P .. /"-:;

A!::..TfI2 ;CC/(Fi d~;..///?'?;'/'/,)L 
, 

" 

I 

I 
I ~" t)'€..t- 'I .:.... / Til£. (' &/-//,.f,;1"" tt':;', />!A-//...:.. t..v/-jJ 1.//- C' E ~~):;~/t.'/I 77£,3t:J t..r 

me. £.s w~ IU r /t.. "E-.:; (...() I If;!· TttIOKO(.. c.:5Ffi&IfAir. t9~, ;::t=r/1/R:.... 

a.JtJrL£ I.A~,41 /€If.-i=O£MCO /J~ .5'/fC/c,£/i-L ;:--:;'::"ci";-u-,;.JcP 

). T!I/r.f)1:c;6 6£ /9c...AN'/ /./?AC e // 0'.:./ £(,/~#A.i~/~A/ o-~/IC£ /.5 

If 4//1./£ -c..o/-7/'?:JA,/t3~.//rffl?J'&::;(., .5£fi~,4N,r /'1'c &' 5,/ . .,-~ 
C::;/bTC-£ CO, ()fcr;/!.A/"cU>L ~A/£.) 
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RPP-ASMT-53794 

! ws Gra\' ('8 

eN Zangar 
A. Short 

-

.-.-.. ~-----.--------..... --.. ---------.-.. -.-- .. -'---------.-.. -- . c;c, File (2) 
I 

'.~:~ I:'.:F: JJ /~? 4~ : ec. tf't/.417(jA/..$ /'9~1!: c/fH£rEP pA/ 'p~c:v/A/~ 
~~Ii;l4,ee() IJ'I t/1JZ'L)~f ~ed£V ctCe~.), .PUI~ / s 

I 

.. _IlPl'tl!tE I.) ~~IV/ Lp.':!L-'2«1£. y;>c 4 ___ ... __ .... _. ___ .. 
I . " '"") ..1_,.. ....------
I .', ,,(;;0.·U).ce ---------'---- ._--

_. _. ___ . ______________ ~_::r-23- . I ::0 

1. .Flatness: 

a. Peak~to-va.lley not to exceed 2". 
b. One peak-to-valley toleran,:p of 3" in 3(1 Rq. ft 

a. Slopes shall not exceed 3/8" per foot. 

:2 , ~t. t) ~ L £ (j~C 1£ £ f.).s %: Ir/"coo r 4 S tVo TI!': (,) of!' A../ 

.,j.tw L. vI Y, 
/}$t:9v'€ ~'/P/J7PN'.5 /9CCE )':f'ffv 

:..;;-'c'{S AKD/Cm SP??2Y l''EArI<:RE-s----~--

L Wear hard hats, gloves and eye prn+.ectiOIl. 

2. Check access ladders +'0 p.Latforms for safe USf'. 
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IAP-614 Contract A~(45-1)-2124 

6 
-------~~~~~:~~---~~~~M-~~~~~--

- C~rrection of secondary tank bottom to flatnes - ___ ._._~.,...,e....._ 

R<:\7:~~:T --

Specification HWS 7789, Paragraph ].1., 3, )k'tt2.P~ 

[::::R DATA: eLEt/,t917tPA/.$ I9~E ~lfl'}ereP ~N' .P~W/A/C:; 
;tt?~t;4.eep 11,/ VllZtJ/#ef .:kted£V cC'~e~, ..P~,.,( /.s 
/iP;fI!.!E1) ,t:et;N/ ePNI 12/LM'. QC 4: 

RPP-ASMT-53794 

eN Zangar 
A. Short 

! ~ Fi.le (2) 

Yes t ~\~O ,------- . -~ 

1. Flat p.es !: 

a. Peak-to-valley not to exceed 2". 
b. One peak-to-valley tolerancp. of 3" :in 30 sq. ft.. 

2. ,P1stort1ons: 

a. Slopes shall not exceed 3/8" per foot. 

-,.,~ 

CcJU£,Vc.y I"?/f(?£ t!?1V ,J-/O-6') 

/ ttt.. .11',1' 11(" ,#J C.e S eKC~~P 
2 .-; /2)(',. E. 4tHN'.:'c 

b. tPA/C ~~II~~ /Il9$ t:'EI9t:, 'rIP (./~(.;,I£ Y ;z::vt.e~Ai 

cf: ..3 II 

2~ ,:;t.tJI'L £f/C££O~ ~~;c«Jr ~s ~on;t) It'.<../ 

196191/,£ C()N'~I')7dA/.s ~cc£ ;#dv &/A/ ..3;/,~ 9 
I!;"':{.'\S -AND lOR St]ET'f l''EATi]RE~r -- --- • -.-_~:-:-__ --=---L ____ _ 

C~, tl/~v. 
1. Wear hard hats, gloves and eye protection. 

2. Check access ladders t.o platforms for safe use. 
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RPP-ASMT-53794 
VI'J:'RO-HES QUALI r2Y ASSUR!'-... NCE Rev. 0 

;;;R DATA: 

/UJf, ~ c/;4(.,c..6Y If! t..[>"'/I'filJ7tJN' J 

pt-u.r qc Co $,/ vIT/ZA) 
e?Y Z.-L~-~ ~ , . 

.... c:centl1 ('.ce 
Reaui renents • - ~-....... .., _. _. ______________________ ~v~e~s~ __ .~1 ___ -~1~~O~~ 

~ t' ..,/, 
l 

1. Flatness: 

&. Peak-to-valley not to exceed 211. 
b. One peak-to-valley tolerance of 3" in 30 sq. ft. 

2. Distortions: 

a. Slopes shall not exceed 3/8" per foot. 

I ~/2 Z J7L.~C;.e..s F~ce e I?e, I? z." /'e~,e. -J7J...,P~t/ ' 

7?Jt:.-~~.€ . 

1.1>, ~ I:J A.I£ ef{ce~ p.e I? .3 II pt.£,e..,<J,v(..: £. • 

T~.JL a~,I')/I7~N'J /pcc~~HIP ,y ~/~ Pt&f/~q 
,e;f/aS£um.nvE.J /YN'P 4.ec~ ~~'(I""'I"Md~~ 

~R.~S AND70R SAFETY FEATURES······- - w_, __ -.. ---'----jij2-: 
1. Wear hard hats, gloves and eye protection. 

2. Check access ladders to platforms for safe use. 

( 
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OOJECT IAP .. 614 

EATURE 10 1) Installation of rotecti ve coverlog over Xaoll te It1.Iulation 

rt:' / t> / 
1iWS 1789, Par&graph 13. 0 n 

mER DATA: 

Re ulrements 

1. Check that cotldui t risers for thermocouples are cut off level with 
surface of insulating concrete and exposed ends covered to prevent 
entry of debris. '* 

2. Check protection of insulation concrete by use of p~ood and 
2tt X 10't timber supports. 

3. Check that ends of air piping have protective covering to prevent 
entry of debris. 

/~ "* L-o N D VI 1-; t=.- AI 0 s __ ?)/E-:'-~l~·E P 
\.. 

11 F I S:'?.- JC.- E;. 

[) Ii I '- ' ! :! y;:: 

/1/) ;; i-' .A L- ,p i= PL ,/ V:/o~ D - )c C· 

c; - / / - b -1~) 

Wear hard hats, eye protection and gloves. 
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RPP-ASMT-53794 VITRO-HES QUALITY ASSURANCE 
------------------------------~~~~~~~~~~~~~------------------R€v~ i Prc[)::trl:a by: __ #0 __ 80_. DIIvi_s_ 4/3/69 

:'EN1'TJRE 10 (2) Assembly of primary tank bottom up to top of knuckle plates I I ?f~-l-ec : --

IAP-614 Contract AT(45-1)-2l24 

~~~~~~~~~==~~~~~~.~~~~~==~~~._+~~~~~d---

\EYe;RENCE2 ; Procedure for material control; weldor performance 
qualifications, vendor drawings, mill and material 
certifications, erection drawings. 
HWS 7789, Rev. 2, Par. 2.0 -b, -c and -g. 

'THER DATA: PDM Welding Procedures 57-34A manual, 68-8lA auto, 68-81 auto, 
(manual welding permissible - see letter AEC to PDM, dated 3/18) .. 
Welding Procedure Specification DB 119-197. 

1. 

2. 

3. 

4. 

PDM Dwg. 38570, sheet 7. 
PDM Dwg. 38570 ~ 4 or 8. 

Requireme.nts 

Check equipment to ascertain capability of specific job 
HWS 7789, Rev. 2, Par. 11.1; Par. 11.2 c: 

a. Automatic sub-arc. 
b. Welding machines (manual shielded arc. ) 

Check mill and material certifi cation and markings: 

a. Plate material. 
b. Weld rod. 
c. Clips and miscellaneous steel. 
d. Stencil marks on exterior of tank. 

Check fabrication for: 

a. Joint geometry and spacing. 
b. Welding sequence. 
c. Welding procedures. 
d. Handling. 
e. Excessive distortion. 
f. Good workmanship practices. 

I 
\ 
'> 
I 

\ 
) 

/ 
Review handling procedure for raising tank bottom. i 

j 
lv'lAR'{S AND OR SAFETY FEATURES 

1. Check for tank grounding. 

" performance. I 
) 

WS Graves 
Cli Zangar" C 
A. Short 
(j:, File ( :2 ) 

Accepta.nce 
Yes No 

J 
J 

2. Ascertain that cribbing for supporting tank bottom is adequate and properly placed 
to prevent injury to personnel. 

3. Wear hard hats, gloves and eye protection. 

4/; TiJ ! ).i E £-A {' C P -r 1 .:.? N (J j= p (? It: 'T J {).A / ~5 0 ,:;:.. Til e E- E {...-:> .v G 

:SE. A f/) oS )7 r ,II:; j P J::. /4,.q Ai () A L k/ C L D / A/ ::::''' W,t} S.£';~ pc.. 0 'leD 
11 J I /, .I 

Df/ Trrc t/)'~P6 C ~IOE S cPF PeL J,t)/;y-r~ 
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~R<kTEC'r lAP .. 614 - Contract AT(45 ... 1) .. 2124 
~\$W~_~, ... , r •• ""_ .. oo:~ ... _~~ ... !..... i!!Old=b ~ __ "'*"" • .... 

HWS 1'r89 , Paragraph 13.0 n 

)~HER DATi'.: 

WM' ______________________________________________________________ -+ ____________ ~ __ _ 

.....---..;.~cs.eptance ,,' 
___ ._~._d __________ .+~ •. --.~y~e-s--~I-t--~N~10 __ _ 

1. Check that conduit risera for thennocouples are cut off level with 
surface of insulating concre't;e and exposed ends covered to prevent 
entl:'Y of debt-b. 

2. Check protection of insula'tion concrete by uee of plywood and 
21t :x: lOft timber supports. 

3. Check that ends of air pipltlg have protective covering to prevent 
entry of debris. 

IA! 

Wear hard hats, eye protection and glovefl. 

1-137 

ct:: 



RW~CE3: Procedure tor _ter1~l control; weldor per.fo~ce 
quaUt1ctAt10W1i, v~oo'o:r d~w!fi3e~ mll and ll!!I&tel1.f.l 
ce:rt1fi cat10Ml p erectloKl dn\w1.ugs. 
HW8 rr89, Rev. 2" Pu. 2.0 ~b, -c aoo =g. 

OO'HER DATA: Pa.I Welding Procedurse 57-34A manual, 68-8lA auto, 68-81 auto, 
(~u&l welding permissible ~ see letter AEC to PDM, dated 3/18). 
Welding Procedure Bpecit10ltlon DB 119-197-
PDM Dwg. 38570, sheet 1. 

~~~~ __ ~_"""""""~~~21.Q",""!i2_!t=,~."",,l!:'_'_~ ___ ~_~_~=_'Mn'd" == .. ~~-",,=,_m""""'" ~ __ Q __ 

1. Check equipment ,to ucert&1n C&;p&h11ity of IiIpecU'ic job per:fo:l'mMce. 
HW8 Tr89, Rev. 2, Pml.r. 11.1; Pwlr. 11. 2 C~ 

&. Au.tOllAt1c sub~ax'c. 
h. Welding _chines (mt,nUlll.l ~hielded. arc. ) 

&. Plate aterlal. 
b. Weld rod. 
c. Cllpi &Dd mil9cel:l.&neoUfi fflteel. 
d. Stencil a,xb on.extertor ot tAnk. e. R~prrlc. :s.fh::l'-Rec 'W~(..PINt; 

3. Check f&brt cAtion tor: 

~. Joint geOllliatry &00 8p&cing. 
b. Welding lequence. 
c. Welding proced~8. 
d. H&ndllKl€. 
e. Ixcelmive distortion. -Alb 
t. Good vo~.hlp practice •• 

4. Mvift heJ:'ldl1ne procedure tQr mld~ 'w1k bo·ttom. - I?C 

R~-AND70RSAFETYFF:ATUREs~='==-~----'---~-=-=-===

l~ Check tor t,&M grounding. 

Acce tance 

oK J$ 
tPK ~ 
pK .$ 
t.PK $ 
tl?1:::: ~ 
OK~ 

e:>;e~:t!E 

2. Ascertain tbat cribbing tor l!I\ippox1;lD8 t&t.:Ik bottom is adequate ew.d properly placed 
to prevent injury to pereonnel. 

'::t. Weflr bard bate, gloves and eye protection. 

f' " 
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~~I !/I t, ""'!Ib ~ lI<!_ ....... ~, __ .... ' _ • .._aI' ________ "" __ ._ .............. _._ ...... -... .. __ li ......... ' __ a 10_ ..... +_' _. ___ _ 

t1td DATA: 

*'+ " eB ~ ._~ ______ , ..... ' _ ........ ___ ...... __ ._. _~""6 ... _ ... ___ ~, _____ -+ 

~II</"'·Ot~ pI .. "' .... ..,. _...t. ....... 

1. ftU.iGflr8.ph all weld seM! in bottom, knuckle pates And t,hot'le 
MJ01n1na fit8t tthel.l couns!. 

2. Cheek tor -

l. na and x-~ qualitt". 
b. '~er 1nt4!r'1;l!'etst1on Ei.nd ftW.1it1tl@ of' film. ~liie Aid IE I 
c. ~OOrdifil of defeet •. 

';). N~il' all defective welda. 

... VilUll~ check all weide prior to rtp"!r. 
h. Mderttln thtlt :repl!L1t procedure is acoeptable. 
c. Ch@ek and recortl. x-:tay film of repait'l., J 

o/c 

OIC 

4. V:teUal~ witness all ~ .. part1cle teetltlC. ) j"") /e' 
a. Coniinu&llf Check testla@ equipment. ~ 
h. Fteeotd podtion and lOcAtion of telte. (PDM /l.eco.e: 0 $0) 
c< Aieerttin that all arel8 ate rapair@d d&t18fl!Lctorl~. 

5. V'1sutt.1l¥ cheek all areas top and bottOm for objectionable deteetl. ~ /c::: 
#&1'1. I ... ;!:)r- ..:9-1"-:3 JZ4fttJEC,#;8L-t!?:: P'tt=- rc..c-,::;; Ft/t-,J/ofO 
IN -r-H / ~ .e:OI-rO /' .... ) T;'.) 6" ~c:? /V'j:} /,/1 If q D IC'tIPE A Pflee 
POt/NO o!'I-~9~, ~#~ ee:::-~Si!>;Jf/ /?PPt!!FAiZ"'5 -rIP ~dF 
r#!£ r't.. tlt>R. E''!ft. C"E N""'r 8 t/L. r3 I"V Pe!! 1/ I e-wr::::-e #'e- ?J !!$4:""S 
Pt/tf£fS AI()T se;o<!f".A-1 rO ~J!!.()VII::>C SVrf:u:!,!:N, Ii-LUMll'lh71. W. 
~ '~'t!t"" ~~ . . .~~---' , --_., . . 

1. Wf!i.r bard ~U, Ilov8e ana eye protection. 
2. dhe~k Oribbitta, tMk IfOund1tA1. 
3. *1ntaitl .ate distMce to prevent x .. ~ 8~0Iure. 
4, dheck. tlMttoldlna, brackets; 1&d4e1'8 for late aceeu. 
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I RBFF::RENC ES: Pt)~ TI'dingrephic l.(\spe(;ttolJ p:""Ocedure RPI. 
Ma.gll~t:1c p8ctI~J.~ lilspect("f\ MP.!J. 

, 

DI'1:lw1.ng 3857C CX;-_~4~~_, ; Drewlng 38S"T() M!.r"_ .. i1~t-:.. __ . 
HW~~ '(78c;, RC';\T 2/ Sect.ion :.2',. O_we.!9-.1_!~P~~£J~_~9[1. 

I WS 

! eN 
Ill" 

(}reves "'t.: 
ZaJ1p,~~~~ ". 

Short 

-----.. --~-- .. -".-.--.... -------.. ----.. ----" .. --.-~" -"~'--"----"-"-'-'--'--~"'-- .. --..... -------. ",. ___ 1 QC File (2) 

OT!-rEB .D Nl.' A ~ 

4" 

Radi{l.: ion s tgns, 

RtliHograph all "We 1.r' seams 1n. bot ~~()my .Kc'lld'le p)1I-t'~8 end thoRe 
adjotrd.nJ? first "lh~U. "ourse,. 

Che(:.k for ,., 

b 
Film aGd x-Y.'!'J,y quality" 
Prop,"!, tnterpr-etation and marklng of film. 
;;{pcoroiog of defec·ts" 

RepaJ. '(' all deff' et ~ VP 'l¥e .:.ds 

Visually ';he:'~\ all. welds prior to r.epaIr 
.tWcwyC'tain +,h&"'(", repair pX'ocerlure is ~.cceptabl'? 
C'he cP. p'w,f.{ ::reccrd x'<'''aY fi 1m of -,'epa.:!. rs 

C0ntinuaJ'_y c.heck ;;est.iog equlpment, 
Fecorn90r:d tloo and J.oc8.,tlon 0f tests, 
Ascert1-2d.n that 8,'! 1 area~ are repaired sftti sfac:torLly. 

5· Vlsu,a,lJ.y check al.1 area.s top and l-ottom for' obJectionable defects. 

I I 
I I 

~m'AN157orr:SAWIT'~PEArftfRE8'"'-~~'''~~-~~--~~~ ~~--~~"'-"'~""~"'''''''""''"''''''''~-~ " ..... '.m ...... ~."' •.• ~<,~ •• L._, .. , .. ~ .. , .. ".~~J -.--,-.. ~-, ... 

1. jJeEl,Y" he,x'(~ ha,ts, glov~s 8..(1<7. eye protectlon, 
2, Check ".7'U)btng, LRuk grouDdlfl8. 
3. Ms.:I.nt:..ain safe dIstance to prevent x .. ray exposure, 
4·" CheCK "I caffoldl.og,. brac1cets, ladders for safe acr::ess .. 

tv 
WAS 

Afl.€(.ts Op. ill-) 
f+ Sf) PPl.GMENr It> 
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RPP-ASMT-53794 

RE~cm: PDM red1.ographic i.nspection procedure RP-L 
Magnetic particle inApection MP-4 
Drawing 38570 ~" .... "1: . .. ~ Drawing 38:'7;") Mr·· ... _3~rl!b:-_._· 
HWS 7789, Rev. 2, 8e('t.ton 1.2, C ~el~."l.~~:.~!".?-E' 

... _._-----------_._--_ .... --_._---------------
OTHER DATA: 

Radiati On signs. 

Rev. 0 

WS Graves. .~ 
CN Zangar4~ 
A. Short 
r;c, F'ile (2) 

- .-.. ---~.-.-------------.-------------,-,--,--+.--~------
.----.-------.---.--. ..• ~e:1ui re.m!'~~_t_e __ ._~ __ . __ _ 

1. Check acceptability of -

a.. Type and powe r of x- my machi ne. 
b. Type and size of x-ray films. 
Co F'ilnl developing and readout equipl'hent, 
d. Range and pcla,rity IM.g-,flux equlpment. 
e. Soap test equlpment. NiPT tis 6':" (.) 

2. Check-

;f1NO 
a. 'l'emporary attachments removed (~~ lifting beams). 
b. Gouges, we Id scars, p late da.m.a.e;e repai red, 
c. Excessive distortion removed. AlP,..- A!:-E&,IJIIZ:'Eo 
d. Areas marked for ulB.g-partlcle :i nspection. 
e. General condition of tacit bottom assemb~. 

3. 'llools-

Depth gauge. 

L Wea.r hard hat, gloves and eye protection. 
2. Check cribbing, tank grounding. 
3. Check condition of grounding. 
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~, ..... , "'-'iii' 

~~/ .............. . 
~C~: 

Rl.dia.t1on si@ns. 

1. Cheek acceptabiUty of -

tt. 1')1H! and. power of x .. ~ _chine. 
b. Type and aize of XB~ filma. 
c. rUm developln« And re8.d.out equipment. 
d.. ~e a.n4 polarity ml4! .. tlux equipment. 
I!h Soap te8t equipment. '( )/,,'r Pee !=()c !v'le D '/E,) 

~ Check ... 

3. Tools .. 

Depth @a~e. 

RPP-ASMT-53794 

;1/t1-r€ :;V/R6';- Pf.~ '11::.-:1'/,':: L fE TE~:;" I', '::;- .....: o' ", '-'c:. r:;;;: .,£:: 7:,;;J 

t:> Iv" /) L L f/ t) C / C;J> A/I n c. 13 () ;-,0/'/) 11 )2. eE Q ::S 

1. Wear ha~ hat, @love8 a.nil eye protectlol1. 
2. dheak cribbing, tank @roWldl,ag. 
3. Oheck condition of grounding. 
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~NJtiWMlIIi~"'GeijJ*,J"'AlIIlW"ti!lMII.htO!.h! IUilMdt I HHW~liI1!tliY>S"_ M V.L.'.L'fi,U:l'ili~ ft.tYA.!tL:4;I~tb~~.,~lJ~qE 

~~pjC1 '" "w.7~,~t, . .: ... _,9(M~H~~tlM:~~ ... ~J¥lb~ 

J:NC~! p .. DM DWg_ 38510"9 - ror inaUlation 
/ p .. :t>M t7I>1s. 38'70-.J~." ror irtl8trumentatiOn 

P-DM DWg. 38570~4:-Rev. 7 - ror cle~ts 
HWS 1'789, ~v. 2 1M Steel te..nks 

TH~ DA'1'A: 

HWS 1't93 .. InstrtUnentation 

Review manufacturer' B recommendation fot· installation 
of strain g~eB. 

See that 18 ~leatB are complete~ installed. 

Remove protection cover from insulating concrete. 

Visually check cOncl'ete for d8JJll:\ge and/or necesaa~ repairs. 

t t 

3. 

4. 

5. 

Check all air piping, centl~l air chamber and air slote for cleanliness. 

Check installation of' thermocouples in insulating concrete. 

! 

L. 

dheck resistance and identification. 

Check installation of ~ two stra.in gage elements on each side 
bt p1'1tnaty' shell. 

, 'T. 
A.PW €If!:~ b 

Mlintaln cleanliness as tank bottom is et'W€"d. 

8. Check insertion of cleats into central air chwnber. 

9. Maintain safe d1atance duJ:'ing lowe:l'ing of tartk bottom. 

10. Remove liftine; beams and. attachments (see feature number 10 (3) for 
repairs and feature number 10(4) for iIl!Iignetic particle tests of 
weld seal's). 

~YANWOR"SAFE1,y :FEAWRES ,,_.~_".4 , 

1. , ha.rd hat, gloves and eye protection. 

2. Check cribbing, stay clear of jacks and/or crane. 
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we Graves 
eN ZUl&r .... ~ 
A. Short 
~ ~le (2) 
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VITRO-HES QUALITY ASSURANCE Al!U> •.• U&t>j_V._"_.""_~~ ___ • _______ ,,,, 

:FERENCE3: P-DM Dwg. 385'JO-9 For insulation 

'HER DATA: 

P-DM Dwg. 38570- /I - For instrumentation 
P-DM Dwg. 38570 .. 4,Rev. 7' .~ For cleats 
HWS TJ89, Rev. 2 ~. Steel tanks 
HWS 7793 - Instrumentation 

Review manufacturer1s recommendation for installation 
of stra.:l.n gages. 

WS Graves 
CN ~r"'>;fA\.wC 
A. Short 
QC File (2) 

""m'"_--'''_'~_-'''' __ '''''''''' ____ ~~''''''_''''''' __ ~'''''''--'' _____ ''_~ ____ ~ ____ '''__ _____ _ 

~ _____ A~ce~~unce_.~ 
m~ _____ .~m~ __ m_.~~ _____ ,_..Be9,t~_~~ •. ~ ____ . ________ L_.,,.Xes ___ . No __ 

1. See that. 18 cleats are completely installed. 

2. Remove protection cover from insulatIng cOllcrete. 

3. Visually check concrete for damage and/or necessary repaIrs. 

h. Check all air piping, central air chamber and air slots for cleanl:iness. 

5 Check installation of thermocouples in insulating concrete. 
Check resistance and identificat:l.on. 

6, Check installation of one or two stra:l n gage elements on each side 
of primary shell. 

LC ~4./ e.tI!e:'O 
70 Maintain cleanliness as tank bottomls ~1. 

8. Check insertion of cleats into central air chrunber, 

9. Maintain safe distance dllr:i ng lowering of tank bottom. 

10. Remove lifting beams and attachments (see feature number 10 (3) for 
repairs and feature number lO( 1,) for magnetic particle tests of 
weld scars). 

1. Wear hard hat, gloves and eye protection. 

2. Check cribbing, stay clear of jacks and/or crane. 
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RPP-ASMT-53794 . 

IU!:.FE:Rf;iN'CES: P,~DM ])wg. 385 F(O·,9 For lnsulatlon 

n'a.l!:H DA'I'A: 

P-DM Dwgo 3c35'(0=LL= l,"or instr'umentation 
P=D:M l>wg. 385'TO,~1~Ji Rev~ T ~, .F'or eles,ts 
HWS Tf89, Rev. ~2 ,~ Steel tanks 
HWS T(93 - Instx'll1l1entat:l.on 

Rev-lew manufa.eturer i s reeommenda.tlon for install[:ttion . 
of strain gages. 

1. See that 18 cleats are corrrpletel;y installed. 

20 Remove protecti.oX), cover :f.I'Dm inSll1atlng conerete~ 

3. V1Slml1y check concrete for darrJage and/or neeessary repalrs. 

Rev. 0 

WB Gmves 
eN Z.angar 
An Short 
~F'11e (2) 

lL Cheek all air piping, centrel air chamber and air slots for cleanl.:i.nesEl. 

Check Installation of thermocouples i,n insulating eoncrete. 
Check real.stance and. :i. dent if'i cation. 

6. Check installa;tion of one or two at,reln gage elements on each si.de 
of' primar,;)" shelL 

Lo?VEte£:.P 
7 n :Malntaln cleanJJ.ness as tank bottom j,El -eeY~(L 

B. Cheek :l.Xlsertion of cleats :into central a:i.r chamber, 

9. Ma.:i.nta:l.n sa:t'e distance during loweri.ng of tank bottom, 

10, Remove lLft:i.ng be8Jl:ls and attachments (see :f'eature number 10 (3) for 
repatI's and feature number 10(4) for magnetic partlcle tests of 
weld scars). 

-. 
:MARKS"" MWOi'fl3AFEW1~D\TURES"'-~~='~-'-'~-"=~o==c"====",,,=",~-,=o~'=-~'="'~~=~n~oE~G. r£4llJlt 

, ,f 1\ n::s 
1~ Weal" ha.rd flat, gloves and eye protectlorL~ ~;.,;-

r '.1. 

2. Check crlbblng~ stay clear of jacks and/or crane. " I, " 'I jl' 
Iii I 

I. 
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VITRO-BES QUALITY ASSURANCE Rev, 0 
.,',-----~,- '-"""--~~--'"~---~~-~~--'--~--~'~~=~-~-~---p r;;p'[l;CdbY;-'=~-=~'= 

~EC~ __ 2A:€:61~"a '~_~~!'~~_~!,~~L:gl~~~ ___ ~=~~:",~~_~_ ~,~'~_ --~~-2t!~.§&L. 
Inspected by: 

t],O~ Clea~'::l:2 ,~:£l:d"J2l!~~£~_rl~~ i~o~~~_~= ______ o. _, _' .~~. __ ==_. 
Date: 

::IEI"ERENCES; P-DM Dwg. 38570-9 For insula-tion 

lTlIER DA'rA: 

P-DM Dwg. 38570- /12= l!'or instrumentation 
P-DM Dwg. 385'70=4~ Rev. 7 = For c1eats 
HWS 7'789, Rev. 2 = Steel tank,s 
1MS 7793 - Instrumentation 

Review manufacturer's recommendation for lnstallation 
of straln gages. 

1. See that 18 cleats are completely installed. 

2. Remove protection cover f:rom lnsulating conerete. 

3. Visually check concrete for darnage and/or necessary repairs. 

it. Check all air piping, central air chamber and air slots for cleanllness, 

5 -, Check installation of thermocouples in insulating concrete. l ___ J Check resl_stance and i.dentificatlon. 

6. Check installation of one or two straln gage elements on each side 
of prlmary shell. 

L..pwe:££[? 
'7, Maintain cleanllness as tank bottom is @@'l@1'9d. 

8. Check insertion of eleats 1nto central air chamber, 

9, Maintai.n safe distance durlng lowering of tank bottom. 

10. Remove lifting beams and attachments (see feature number 10 (3) for 
repairs and featu.re number 10 (It) for rnagnetIc partIcle tests of 
weld scars). 

WS Graves 
CN Zangar 
A. Short 
~ File (2) 

i:MARKS Mi)70R -SAFE~m~ES- -~-,,-. -.---~=--------~<--..1'J-Jij'~-:-~i"""""""'"-~-~:'-=-'~=-
l 

_1. Wear hard hat, gloves and eye protection. 

2. Check cribbing, stay clear of jacks and/or crane. 
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u • rttrer ... 

DIw. B-2 ... 64301 and H-2-64302 
me 7792,' :Rev. 1, D1 vision I 

e J 

1. Check area tor cleanup ot tore1lh _terials. 

2. Dev1._ a.nd checkout contractor's COBIp&ction procedure. 

3. Beview aDd approve contra.ctor t iii b&old'l11 procedure. 

/tJ I. If:)?-

4. Check a1u and intended use ot &ll AeaV-duty equipment. - .. l''/lJ 

5... Cheek borrow arM tor toreign mter:t.&la. t!' kl'J 
. 
k Check depth and levelnes. of each l.ao'er ot backt1U. 

WS Gd.ve. 
CJr 2'&~ 
A. Short 
~ J"1le (2) .. ,. 

1. CJIbt&1n suples and ~18 ot ~cted -.terial a.t variows V' 
locations and elevations. ~&A;t»J7!. 

8. See tbat contractor exercil!lMl ert:reme care with moving equipment in .~ 
the :t1imIed1ate vicInity ot the tanks and that heavy-duty equipment is 
not used wi thin 8 t ot tar.Jk. ~ i) ~ J. t:,. P. 

9. See that the:rmocouples are extended to future grade, checked tor 
coo.tinui ty, and protected from. dams.ge prior to start ot backfill 
opemtlon. ~€£ A/6TC I!!/tt..l./J'I.$.) £. SD. 

I 10. Check plumbness of' leak detection mers dur1..Dg bacld'1ll operatioo. V· 
./A,d & A ,.:5 

1. w..r hard bats, gloves, a.nd qe protection. 
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RPP-ASMT-53794 

!1\:i'lJlUS .. a VITRO-H~ SlIA!t't'l1 ASSURANCE 

,i 
I 

Requirements 

A./(;!Z J I 
&r'AN.t'~": '~~/("-~ tVtfJe..c WI'f-.t P',tfAC~t!""-P 0-<./ 

r::.-:$rvJ~&e.fEP OIJ .fT"? J. (I t:).... 1'JtJt:.£/!t:;/(/C ,Aj-~ 

.r1f1Z€1£ (3) PEef I'£'e ...:s#-/~/ /4.£),1 

7. «6J/'/);/,;:f(:':!7tfN,/ ,;~/fi"'7 /Pt:.-£) T4-K EN' I9r !2t<llv'All'"'1 I ~A/L dJ~""« 

,;:;;;J.IC.tO'" 8':.;.('r 4,A/iJr.l/t:.t: ,:f!;J'.}MnE P}J::&A/ IV T~ &4-I'1C ~-ocI9-7NA/ 

/AI OICJ;fTli V Co I"''''} P4C Ik,)M t-<../IJ.J I'"fCCL,P'T/'I$&:-€ 
r:!-AO 

, ., II 

I q C6JA./,/?t::-o.T T'O 2. 'fl. X Z- ¢-X ti ~ 

e:;rEic... ~4 LOC/f l) 11-1 I1·Pflht~ ~~'(E4'-~ 4 lI-'f, ~fJ 
cAlLe. 
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Rev. 0 

sheet 2 

Acceptance 
Yes No 



leT 

~g" H-2=64301 and H=2-64302 
HW8 7792p Rev. 1, D1 vision I 

RPP-ASMT-53794 

Dist r1 butlon: 

ws Gmvea 
eN Zrulgar .. -IF 
A. Short 

1. Check area for cle&nup of foreigh materla.l.B. 

2. Review aM. checkout contl'8.ctor i s compaction procedure. 

3. Review and approve contractor's backfill procedure. 

4. Check size and intended use of all heavy-duty equipment. 

5. Check borrow area for foreign materials. 

Check depth and levelness of each l.sl\Yer of backf'111. 

u'& 

LAtA) 

t'AiI 

"/"A,I) 

t:!AiJ 

/AtP£J,€~ 

QC File (2) 

Acceptance 
Yes No 

7. Obtain samples &no. ana.lJrS1B of compacted material at various V 
locations ana elevations. ':UC'V"/1!; 

8. See that contractor exercises extreme care with moving equipment in ,~ 
the immediate vicinity of the tanks and that heavy~duty equipment is 
not used within 8 1 of tank. ~.4 £j <f J £,F-

9. See that thermocouples are extended to future grade" checked for ~~ 
coat i nui ty, and protected from damage prior to start of backfill 
operation. ..;i € £: A./C TC eA,u,/I/,.$,) E. .s P. 

10. Check plumbnesB of leak detection risera during backfill operation. 
LA,tP & A ,.5 

1. Wear hard hats p gloves, a.od eye protection. 

1-149 
" 



VITRO-HES ~ALITY ASSURANCE 

Requirements 

C~<9/'/}~L.elC>/ O/J 5- 2. 3~ c? C) /-f()t;liffC!(/(: l7/~e<-o/ 
," 

Tfll2€€ (3) FE,,£! n.:L ...:5/1/,1::'/ f I,. 

RPP-ASMT-53794 

s~CQ 

Acceptance 
Yes No 

7, (::c)/'/)/0c',17(!JA.C ,-j/-}-/"'?' //G E) 14,"-£',',./ /"'f'/' ,('/1.-/ }:f;:;/~i, t£'1/~ ,:j/+IV)"''t;.[ 

~/f...i! /J If c,/:r- ,4 /<///'/1"£ ,51'} 1'/1/1;£ 14i::.l::"j / 4/ 711'1f' "5,<1 1'-;1 ? 0,;- N JW~ / 

'I 

Oft. L /;(/ ,:::;:1/ 1?{/ / T '~c : l ,/? 4,,' 
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RPP-ASMT-53794 
o 

-~r'M' 
~E: ~olti~t100 ~ l1S9~ ~ph 14.39 !?.!!:£!! 

I.. PM.k .. t()oo~ oot. to u~ 2". 
b. OM pMk ... w.:..ft'llq tole:r"&Qce of 3" ill 30 _q. ft. 

2. »1.tort1 oql2 

a. Slopetll llball oot exoe~ 3/8~ per toot. 

fit-I- WEt- P 5 EFI"e?) S vP -r (;) {He TO' P t> F ,lIfE 

SbT"'fOM1 K.AlVCI<::t.€-s J WiFR,J!£ v~eU()A/} rEST~D 

RNO ;::OIJ/VO Tt> Be W/Tl-/otJ T P~-F:~-CT-S, 

1. WMr h&rd lMRt8, gloves Md eye prote ct!oo. 

2. Check II.C04iUllf.\l 1&ddem to pl&ttOrmil tor safe use. 

1-151 



RPP-ASMT-53794 
~~-H1!E QUAIiITY ASSUR,ANqE .B"" 0. .... ~-"' ----,-.,. • ____ " __ .......;=.;..;;.....=.......;::.;;.",.-=;;;.,;;;..--.;.;;...o..:;..;..;....;;;.;,..;;,,,;;;~ _______ • ...., .. ~Plt'"r~~np..&;;e:.llo\~~d"Ii-.""Ib-Y .... :---

lAP .. 614 Contract 
rRIIA: ... 10/ 

tank bottom to flatness tolerance 

Mmm'CE9: Specification 1M3 7789, Pa:ra.g:r8.ph 14.3, !O,ttoms 

OtJ.1JtER DNI'A: 

Distribution: 
WB Gmve8 __ .... ~ 
eN Z&118ar~ 
A. Short 
~ File (2) 

-------------".------------.--------------------.-----------------------+---.~------------Acce tance 
Yes No 

1. Flatness: ____ iN.., __ 

a.. Peak-to-valley not to exceed 2". 
b. One peak-to-vs.lley tolerance of 3" in 30 sq. ft. 

2. Distortions: 
, 

a.. Slopes shall not exceed 3/8" per foot, 

~AND1'lR"SAl<~rfy ¥F;\TrJRFS 

1. Wear hard hats, gloves and eye protection. 

2. Check access ladders to platforms for safe use. 
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IAP-614 Cont~et AT(45-1)-2124 

RPP-ASMT-53794 
Rev. 0 

Preparect by: 
E. S. D&v18 

by: 

,~,,,,, 

,p, 
~.: PtM Draw1n8 38S1o-~ an~ 38570-9. 

PlJ( IJU}:a1ttl.l, W11l.&rd Smith, dated 2-12-69. 
DrariDi 1-2-64307" Rev. 2. 
SpecU1catlon FfWS.;,7789, Para,graph 9. o. 

Battelle - E).raluat.1on ot K"aoll te-2200. 

1. !review f'eatu.re 1fo~ 7 &a!I a ooeck Oil embedded material •• , 

2. COM! tiona ot Mlvirons pe:rtUtU.nc to: 
t! A/,:"'/!ZI..":': /':x'::;' ~/~~/~" -0 JE/ i::.-~? 

I.. Protection of tank 'bottom and materia.ls. WI TI-I TlJR!MU(jAJ 

b. / "./ k' OR/C- ;<};2E 4. 

/.-It'/.:.-;' ¢-B t ll' (Dc 

3. Formwork: 

a. *j,,~n Jlin1mum 1" \ll'lder pipe and 2!" over pipe th1ako.eas of' 
1naul&t!on at the tour 4-1ac~h vent pipes. All other places.. /, " 
minimum ot 5" thick insulation. /,/) 11\/, 7"" ,"',.. ,i/,;",It.<;' /01"1.-

;91/t.f.·· '7~/' 

b. Joints - configuration and t:rM.tment to maintain streQ€th and 
thermal cbara.cteristics. ~er'/-r ~a/c ~J - .. (;' SUR." C,4C:::f'S .;;"L.',£ /~ 

c. Screeds and blockou!olS - a.1r trenches and ."tra.ingaeelS. 

4. Placement: 
qts.;, 

a. Mixing - 18/WfJ.~r/6-4o# bags (3 to 5 minutes). ...3 I'V)/A./. 
I9v~ <',S /7. ,;'/,lL /5.-9:i2" ..... ,/ 

mach batch pJaced wl thin 20 minutes - vlbra.tor. , 
'/it It "1;Vi /A/, / 1.f/9 r,:./:I 

b. 

c. Dl?tain samples - one' each 10 batches or minimum ot t1 Vet each day. 
J T() <;L...:5/l/ :.7.::.£5 t:C-::r"'7j/',{,"r-::;> C,-v £*"/ .. / '"se-L' 17~)A / 

continued on sheet 2 

1. Wear hard hats, gloves &nd qe protection. 

2. Check a.ir in.side t&ru; enclo.ure tor poisonous gues. 

3. Wear air filter when netlt:r batch lIl1x1ng operation. 

4. hercise care enteri.ag ¥d exi tii18 ta.nk. 
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WS Gra.vel 
CN Z&ng&r,~-c 
A. Short 
~ File 



RPP-ASMT-53794 
____________ ._~~O 2 ____ . __ 

PROJECT IAP-614 - Contract AT(45-l) .. 2l24 .= -,>,---...... ~ - .. _- ---.. -....... _--- - - .-.... _.- --~- ------.-. - .'-~'-.-'" -" -- .. -. -- .. ' . __ .... ,,- ._-_ ....... - ~'< 

r"'~RE' -8- Insulation in bottom of tanks. Tank - ._.-_.,_._.- -- - - .. -- .... - -- '''-------- ------" .• -.-- ----.... ----- ---- .... 1'-----. -
_____ . __ .. __ . ____ ._. __________ ._. _____ ~~_qu~~.£.~Et~. _________ _ . _____ +-_~.£..c~!~~ ____ . 

( I Yes I No ("onti nued from sheet 1) ,---

5. Curing: I, ~ I 
a. Covered with moist burlap for twenty-four hours - then air dried 

for ninety-six hours. ,q..-/!t, .o~/~v UIVTIL !';Sr .:5#'t1U11 , 
2- ott) "~I -uJ' u4LLr y 7 z... ~ A:';..S" 

b. Tests - shall not be less than 200 psi (wet or dry). I 

Ba.tch #1 

IBtch #2 

Batch #3 

IBtch #4 

IBtch #5 

Ba.tch#6 

IBtch #7 

:&ltch #8 

IBtch #9 

3 d!)¥: 4d!iY 

r&s(j 

~ftt/Jll€ 

6. Repairs - give nature and description of repair. 

OIVLy ;ee ,7/1f/ZS N~C£ 's3/J--/Z-y ~·~el£ 

;-Sf/API/,j ... ; U'? ,"'-~E Iv'CI-IE J W/~ ~e: &. p~,£) tY»O 

/A...! 
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'RPP-ASMT-53794 

IAP-614 

-8- IJl8u.lati 00 ia Bottom Of~.kB. 

~ DnAwing 38510=4 /ln6 :,[:510-9. 
Pm( submittal; 'Willard Smith, dated 2-12-69. 
DrawiQ@; H-2-643O'T, Rev. 2. 
Speci.ficatlon 'HWS-7789, Pa.:ra.graph 9.0. 

Rey Q 
I Prepared by: 

E. S. r.~;vb 

Inspected b)": 
~,,£ If: 8~Lb ~ 

Di"tr1butioo~ 

WS Graves 
eN Zangar'" C 
A. Short 

...... L ...... _ ..... _ ... _=_=_ .... _____ .... II~_ ... __ '_""""" ____ .... WI£ .... '"'_ .. _.....,b~_-...n~_"_ .. _::: ~,_, ____ L;;;::;n;:o;u:w ___ =_""_= ..... ___ .". __ 4~AU ==- ~ :Fi.le 

7THX:R DATA: 
Battelle - :BNaluation of Ka.oli te-2200, 

1. Review feature No', 7 as a check o,l embeddec materials. 

2. ConcH tit::fli't of environs pertaining to: 

a. 
ENi££ t(JO/'C,(, c'f), ;f'I,' fj ~?'I 

Pr0tectloo of tank bottom and materials. 71');;'''-;'}:/./// 

b. 

3· Formwo:rk: 

, -. 

J. Mainta:tn minimum 1" under pipe and ~" over pipe thickness of 
insulation at the four 4-inch vent p1pes. All other places -
miC.'dTIll:Jl of 5" thick insulation. r}i/r lIY<'~<"' .. ~;:; £,5 f /l1t14rE(.) 

/Vl /N//"')d/'r:' // /1 

(;, ,101 n-1: 8 , ('on.flgurat1.ol1 R,:'){i '1·reatment ':;0 rna:! nt1J.tn F trength an.d 
t,he,rmai chara.ct~ri8t:t CB. 

c. ScreedI' and blockouts - air trench":!:; and ~tra.inga,ge8. 

Placement: 
qts .. 

8.. Mi.xl ng - 78/'Wa.te r /6- 40# bags (3 to 5 mj nutes ) . 

b. Each bat('.h p.':aeed loll thin 20 minutes - vibrator. 

I 

/ 5 ~. TTJ /0 &'-4i- /6/17':::# 
/f1/e:J!6 £ ISf'z- Gt9-L 

/!t/4"hf.£ '7 /"'///II.:(/F5 

c. Obtain samples r one each 10 batches 
4. ;. A /'~;,//: E :> 

or minimum of f1 ve each day. 
;Y'C/L ..5E(-; 77.&;,../ W&'£ ",;5.'7.J.'~v' /) 

(continued on sheet 21 

.-
Wear hard hate, gloves and eye protection. 

Check air inside tank enclosure for poisonous gases. 

Wear al r filter when near hatch mixing operation. 

be rei.s e care ente ri OS and exi tl fig tan};, 
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RPP-ASMT-53794 

...... _____ .. _. __ . ____ .• __ . _~ _v.n:RO-HES ~AI.J:TY AbS'URANCE 
-,- ., .... --,,_ ... ,,'.'_ ............. , ...... - .... ___ A '.' •• ____ • 

Rev. 0 
sheet 2 
~----

SrI' __ ~.§14_-=:.._Q~.~~rae!i.~ 45-11-2124 ----_._ .. ----_ ... _._ .. .,.-. '.""'- _._---._'.'_.' "._._.--------
fL ~ .. ___ .. ~':'._.;.~~1.1.!'tion itl bottom of ~...:._~ 10 l- . 
.. ___ ._ ...•. ____ .. ___ .. ____ ._. __ ... _. _____ ~~i rell,lents .. _-_ .. --fAc~t.ance 

. (continued from sheet 1) - --..... - ... ------.-- 'Yes No 

5. Curios: 

I.. Covered with moist burlap for twenty-four hours - then air dried 
for ~netl-six houn. Ifle VIZI€£) TiLL re.s.r /'V'-t'/cl'l;z:. , 

Z-6'1f) .R..s1 - uU-{/PUy ~hr/l/~ 7Z- h'ttvG,j 
b. Te.t. - shall not be leal than 200 p.1 (wet or dr,y). 

3 qa.y 

:Batch 11 

BllLtchl2 

!atch 13 

Bl.tch 14 

Bateh #5 

:Batch 16 
Bl.tch ,., 

BIltch/18 

Batch 19 

6. Repairs - give nature and deseription of repair. 

~) _ .:5..-u,f; p~ £: e £.4 C )( $ -- / 7Z> Z, /A./cH£J PIE' 6-,P 

It-£U.s $ lWt>;{E-c /7()A../..5 - /?),l'lFC. ,If-"~ 7 I 

~. E) A./ & . C IZ,t'/ c e f ?U ~ Pc.(.r tIP u i 6' ..vB<..) 

1"11}-17f, tZl/1 <- I ~ .,,1' r,<; LU p, 

C/l:A-US bCCc.(lZlCe~ 1I.s CE >ulT ,?J;: R,1!{t/Nt;;" 

~!C f.?L4TE' GeNe I9r/:l. 

(f) ~ /C ,c/'}C E u /J£t/E'(/ /fIVp 1ZJt) /:#0;")/--

4 :2 s I c:SE 6:' HE'A.// /v J. £ C£J/c/Ve/C 0~5 
% 'I J't) j'f".J't'"V #r4"#. F/~/lC- ELev~T7"A/.s 

• AI () ~ 0 CJA/ PP"'" ptA/,/; "" / 0 0 C)- ~ rJ. ~ 
1-159 
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RPP-ASMT-53794 
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--------~forSM=F~-,--· .. ·-·
Rev. 0 

!~!£.'L .. __"'~ .. .....Jt2D~,~ M(~Hl~. __ ._ .. __ ~_ ... ___ .. ______ __+~.:.....=;.;~. 

~'!l_'JA.._~ ___ k!2~QL2t _ll.~_~ . ..Mf!_~.I!~~2.l'!~ .. ._:ze~.LJ2I_ 
~.cm: Prooedure for _tena1 aontro1J weldor perto~ce quallfioat10na, 

vendor dft:willll; 1'1111 &n4 _tertlil oCl:rt1tiOll.tiona, ertlction &WII, 
HWB-7789 .. !av. 2, Par. 6.0, 11.0, 12.6, 14.4. 
Desiin ObAaIe 2124-16 

1r)Q. .... ·_6oiJt_.4 .. ~_ .. .....,. __ , ... __ ~. __ ~. __ ~_~_ ........ _._. ___ ..... ,. __ ~_._, ___ ._"'.~ ........ ,~._ .... -.,.~~_,. ____ . __ ..... _ 

m1tp)~ nATA: P.DM We141121 Procedure ... Jt.5~3, 65 .. 19B, 46-172, 1,.6..161, 56-16, '2 .. 28, 
'5 .. 49, 60 ... 111. 
WI1410C Proal4ure Speeit1oatlon DIll9-19T. Dw,. 36'70, Sheet. 15 .. 23, 24, 25, l!l2 throuch 1-15 . 

WI Grav •• 
05 fanp.r 
A. Short 
~ ftle (2) 

.. ,~ ·------+---AC('=+: ta·(J.ce---
y;;s -. 10 ---.. -.. ----~-.-.-... ----.. _-_ .. 

,,·w"'~"'~·'· ...... ,,',. /p..., .... ~"." .. '""'.'" .,,~_~ .... ,., " ",,,,,_,~ ~ _ .. __ ,<,~ •• __ , ... ____ ~ ... __ ,_ ... ~_ .. __ ..-._ ... ~ 

ff;" P}1!t,'~t'\ _t~:::~~l 

b . \.J",: ld, 7')J!i 

1:'" H.M,/:, m\~)f"::;>eI on "xterto:r of ghell 

a.. Joint crpacin! 
'15, We14il'Jl PTOCHt4uft_ 
e.. Wl!}lthH' Qu&l1t1 C8.t,'rUl8 
11. llAnd 111:\& 
iii, .tl~~"~.\;'II~ ~H~",f}~1,m'! 
f, ~ '1jft1~'k._tI4h~t> r¥~(~MM~ 
I!. , V'1fHiAJ "'tlfJ;)! f!~f~f1;~, 

3 ' T'Joln@lHH't@t 1't.M !1iU'i 

., (.)"J§f'ltl,M i!ifJ t fijH;~ i..d~. ~l~1J*AJ. 6ft 
1) , 'crt·',iJ tMftli~f 
t~, '~M-t:,:fI!I!'t;jlm ftltiOi'l)6f ltUIt.iltU#!~ 
!t tjdflC~f,~ Mictibfft ~Jl8§fAtt~fl 

I 
'" .. -"·-'''·~·''"-··''---·'''··"''"t·--· ... -.:._' ","'".' .. "" 

~~~~n tbAt 4_ I~~:rt~ ,~ irH'l"t4l,1e.4 ~ .. hfi IH~C!!!4 ~~q~t.el,y to an,tp~oft 
4~ 1M ptNIilM@lt 

~@l~ afJ.{ttl" 1a44'~ W ,l&t~@~ tGr ttle iiI', 
W,a~ Mrn hatl! 11,~vll! 1ft g~t'~t1~nt 
mutu f~r tW 1~ml4tftl~ 
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~. + ........... 'it 

.~-........ - .. --,------. --... ,----,~-- ... -,.-- .. -----.. --~----------
m{FrR DATA: ~ Weld1D1 Pl"OCMUN. 45-3, 65 ... 19:8, 46-172, 46 .. 162, 56-16, 52 .. 28, 

55-49, 60-112. 
We141nc Procedure Specification DBll9-197. 
!)wI_ 38510, She.t. 15, 23, 24, 25, E2 th:roush 1-15. 

we Grave. 
CH~ .c 
A. Short 
f¥l File (2) 

,-,~",.--.--------. --... -··--'··-'-·"-·-'''···----·-'--·---·-------t~-ACN:; tance 
-y;;;- -.. N~ 

2. 

3· 

----... --------

I.. Plat. ate2.'1.U 
b. weld 1'04 
c. Hdt numberl on exterior of lhell 

cn.ck tabrie&tion tor 

I.. Joint lpact." 
b. We1dlna ~roce4ure. 
c. We14dt qUAllfiAtioni 
d. Handline 
e. EXcellive d1.tortion 
f. 0004 ~oftm&njh1p ~~cticel 
8. Vil,.l .. eM defe,c •• 
Dome penet~t1ons 

I.. Orientation, 11ze and eievat10n ~ 
b. Total number 
c. Penetration anchor installed 
d. Concrete &nebOl'l 1rust&lled 

PeNe-rAt.. 177/" N:5 # ~ M:;( Ii) 4 :d.! q (-1/1) W€'fU£ 
IN='TR(...f.-e£' D OUr of -roc..GIZRNCE BUT NP 

/N-rIEf":?:!=eep/I(ce- WPS RNi/C;,PJ:;,e-o so 
I 

itf!::'! hilt:- c'- e IE- /'/) ,ell If THe e E 
ROO.R~Y-;'im5J7:'R"slFi;T;l·p~;:;-,=~ r}~ES--'" .. --,-,~--",,- ,,-.--... --,-.----.. ~--, 

~t:: 

piC 

Qlutton: Aecert&1n that dOlllll!l lupporU are installed and b~ced adequate~ to support 
dOine Uld pereonne1. 

Cheek accesl l&dderl and plattO:rm.t!l for .&te use. 
wear h&rc1 bats, Slovel, ~e protection. 
Checlt for t&nlt ground,ina. 
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RPP-ASMT-53794 
,., Rev ~'~N:itJ') -"-III-i !~ 

INction ot 

:1.-..0.: Procdul'l tOf' _teri&l colttrol; "e14or pertoranott qUl.lit1a1.tioM, ..... ~~ ........ ~........c ........... 
,"uadOf' drainel, 1li11 .. tad Mterill oertitic&tioll8, erection aw", 
1W1-71S9, !avo 2, P&r. 6.0, 11.0. 

Ql1IRD DA'1'At PU4 Wt1cUDI Proctldure. 61"7A, 61"7:8, 61,,70, 61 ... 71>. 

" 

/"r 

I' 

Wt141Q1 Pro0e4ure Specification D~119·197. 
])ttl. 38570, Sheet 1 and ~ - .3 . 

1. Check mill and mt.terial certitio&tion &ft4 -.rltinca. 

a. Plate _terial 
b. Weld rca. 
o. Heat numbeN on exterior ot Ihe1l. 

I. Oh.ok fabrication tor: 

a. 3011lt 'p&c1na 
b. Wt141nc prooedure. 
o. W.14or qual1tication. 
4. 1&641101 
e. __ ce •• tve dt.tortion 
t, Good workJ:nanehip P1'&cticI' 
,. Shell penetrations 
h. Visual weld. defects. 

d< 6 /?aCGPl'J:f.Bt.lF MPP/rlcn,/PHS W.tF'"e.1!!' A?4-01 ,IN 
W,,-D p"e.(?a-Dl.hZ-c.s, 

au.w.ct~ .. Check 1.001 .. lAdderi IJld plattOlU tOl' late use. 

i;a;;"oilrd hatl, gloves, and eye proteotion. 
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~cm: ~dUR for -.te:r1&l controlj weldor perf'ol'J2l!l.nce qu&llf1oatio.Q8,,~~~~a..:---+....i\.,Ii~'" 
veMor dl"&ving8p mill aod _"rial certifications, erection dwgs ... 
HWS-rr89 , Rav. 2, Par. 6.0, 11.0. 

~ DATA~ PDMWelding Procedure. 61~7A, 6l-7B, 61~7Cp 61~1D. 
Weldlns Procedure Specification DBml19~l97. 
Dwg. 38570, Sheet 1 aoo QC :,.2 .w • .•.• 

1. Check mill 8.nd material certification 8.od markings. 

a. Plate Mterlal 
h. Weld:rod. 
c. Heat nmnbers on exterior ot shell. 

a. Joint apac:1ng iJK 
0. Welding procedUl'e1lI (Sp~ IJ,CCIlFPThSCE tY/bPtFIChr'IONS" M'RfJ 
c. Weldor Clualif'lc&tione PIC' 
d. 
e. 
f. 
g. 
h. 

Handling v,K 
Excessive distortion ~ t'~ 
Good workma..rwh:1,p practices hcce P-rA 13(.. € 
Shell penetra.tlona ~ t- fI T E fZ -- ---" --

., .:I ~~ It 
Visual we.w. defects. MAt.. FVNC'71ON J/J<;i op 3 l>c'("cc K 

WEt.-f>oe,. WAS CA()5E Pet':. CbAlC~N <¢vee iNc 
Gt. c.SFS ~ G IflGi Alv#lI!U£e bF WEL 0 O€":;;'IfFC, T £ /1-/ 

TN-i/;,' SR~~ .{ 8~~3 \AiE'-'O,S~ V1SI,)t).<- Cn:f'f::f!Fc"'(s 

WE"£. iF £" "1.C e-SS H", liti R AI P Wee: tJ: c.t> AI S H7e-!Z i!f!T D 

A /l,E'SVL..T OF OP6:ft.RTOe s-eeo/Z,. Wc:;t..o 
2. € P4 p e. WA.s c:. t:> IV::; J OEe~p R-:S etc (!!"s.s J If 6['8 

~f!!J.: - Check access ladders and plattorms tor l!I&fe use. 

Wear ham hats, gloves, and eye protection. 

Check for tank ground1,llg. 
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we Qmves 

ClI! ~r"""'« 
A. Short 
~ lrile (2) 

Acce tance 
Yes No 



~ DATA: !a41ation 811nB -

-

HW8 7789, Rev. 2, Section 12.0 Weld Inapaction 

1. li4iCCraph all butt veldl. 

2. Oh.ck for: 

a. J'111l I.tJd x-lW¥ quallty 
b. Proper interpretation and marldna ot t1lm 
c. lIoord1nc ot defects. 

3. Iip&1r IIU difeati VI velde 

Ii vs.1.:I.lr chedk loll .e14. prior to rep .. 1r. 
th MO$r'M.in that ~1r procedure il &cceptable. 
Ct Oheek W HOOrd x .. ~ film ot repairs. 

R PP-ASMT -53794, ,'""·~~.,."w
Rev. 0 

we Grave. 
CI ZUpr 
A. Short 
~ rile (2) 

Ole 

o 

4. Vis'llAl1y wi·tneu 111.11 l'Jlf.II.g~'P&:t1:icle telt1ng 1nclud1na tank penet:r&tionl. 

a. Contintl&lly check te~ting equipment. 
b. Record pOll i tion I.M locatloD ot teet. 
c, J\JIce:rt&il'l thAt ,,11 arMS I't:re re-pa!red fJ&tlf3:fa.ctorl1y. 

!!y!r ... Check &cct.' lA441f1 &I'J1 plAttoflll for late WIle. 
W.ar _fI! .t.. .10Vl. aNt If@ proteotion. 
Chek tor tank IroW'l4tl'lls 
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=._=_~~e~ __ .u_.=a __ rl __ ===. ________ =-__ ~ ___ VI~~~TR0~~_H~~_~~_~~~T_A_S_~_J~RAN~C_E __________ -==-~~~~~ ___ =--___ 

:!2:Z.ECT =.::::W=-::.,,;;6;;;,;;;1~4 __ ...,;C;;.;;o;;;;;;n~;,;;;t.;:,;,;Nl.;;;.;c;..;;t...,;~=~lli=ll=2124 

mn.-:R D./\ 'I'A: 

:l?IIi llI.d1ograpnic Procedure RP~l 
PDM M&gnet1c ~rticle I~pectlon MP-4 
Dwg. 38570p ~,.::_,Z.". ,~$ INg. 38570 m 

Radiation ligns = 

HWS T189 p Rev. 2, Section 1260 Weld Inspection 

WS Graves 
CN ~r ....di;;:,"'""'!~i11'i'''''' 
A. Short 
Q:! File (2) 

-~- =--.--~-~---.-"~.,----------~-~.~ ~~~~ 

--------------___ .~.:3..~rem~111.~_= __ , ____ . Yea F . ..!e..--

L Bl.d1ograph all butt ,velde. 'I 

2. (!b.~clt :tor: 

a. 
b. 
c. 

a. 
b. 
c. 

:Film ru.Id X= nt.Y qu~Ji ty 
Proper interprete.tion Mil, mark1ng of film 
Recording of detect~. 

Visually check all Wf'lJ..dB prlor to :repair. 
Ascertain that repair procedure is a.cceptable. 
Check and :record x-I'8\Y fi.lm of repairs. 

i) 

4. Vis'I.l.al1;y wUnesa fUl me.,g=part1cle test:Lng including t.ank penetret1.onB. 

&. Contb,ual1;y check testing equipment. 
b. Record 1'001 tion &00 location or test. 
c. Ascertain that all areas are :l"epat:red satisfactorily. 

~ 0" Check access 1&'l.den! and plAtfol"ll1El for sa.:fe use. 
Wear ham bats, gloves !'lnd f!fye protectioKl. 
Check for tank grounding. 
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Rev. 0 

VITRO- RES ~UA LIT1 ASSU~~ _______ ~ __ ---:--:-____ .... 
P r" p':l!'pd by: 

'Ra.. .,(T W-614 Commct AT(4s-1}-iP 2 4 _______________ -+~.AIIMI~~~M---

rtATURE 15 TOft.1] 'Aorial tor tank dgpe erect10n 

!tEF'ERENCES: PI»( Drawings IU, 12, E3, 14, 15, E6, F:T, ES, E9, no, 
Ell, 112, E13. 

I 

-------_ ... ---_. __ ._---
OTHER DATA: H'WS-7789, Rev. 2, Paragraph 17.0. 

Disi rihuti 
WS Gr&ves 
eN Zangar 
A. Short 
QC File (2) 

A~ce t-'l().ce 

1. Wi tne.1S that contractor exerts care in placing and Meum1$._ support 
,":" -, 

system inside tank. 

2. Check location of supports. • • 

4. 

I . 5. 
I 
; 6 
. I ' 

I 

See that correct bases are used for dome erection and concrete 
plAcement. 

811 that IClttolding 18 installed on support system for sate 
ptf.OMll \lie. 

lIe that orolll-bracing is tightened for erecti.on of dome 1 loosened for 
Itrlg. relief, and tightened for concrete placement. 

Check tank bottom for needed repair where support columns are to be 
located .. 

Yes 

C/K 

pic: 

Ok. 

tPK 

Caution: Ascertain that dome Bupports are installed and braced adequately to support 
dome and personnel. 

::!l!i'er: Check access ladders and platforms for safe use. 
Wear hard hats, gloves and eye protection. 
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'tITRO-H~ QUjI LlTY ASSURANCE: 

RPP-ASMT-53794 
Rev. 0 

JtEFEREl(Cffl: fD( Dmwillli nB, 12, 13, 14, E5, E6, 1fT, E8, m<j, EIO, 
Ill, E12, 113. 

1. Wi tIlela tJl,tt,t contr&ctor exerts ca:t:"le in pacill8 Md 8.s8eml:lllng support 
Iyetem inside t&nk. 

2. Check location of !\IUpports. 

3. Be@! th&t correct bues are uaed for dome erection and concrete 
placement. 

4. See thata~folding 1s installed on support lI!Iyetem for safe 
penonnel Ul!ie. 

5. See that crosB-bracing is tightened for erection of dome, loosened for 
stress relief, and ti~htened for concrete placement. 

! I 6. Check tMk. bottom for needed repair where support columns are to be 
located. 

Disi rlbution: 
we Graves 
Cl{ Zi.npr 4'C 
A. Short , 
QC 111e (2)~ 

Yes No 
---\>--

Caution: Al5cert&in thAt dome supports a.re installed and br&ced adeqUl.ttely to !1Upport 
;;G. ~ 

dome l\OO pen!lonneL 

~er: Check access ll!tdder5 and plAtfoJ:"I:M for s&fe use. 
Wear hard hats, glove$ and eye protection. 
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.. 614 

JIIlIDa::., "* *&Mt1c Pl.rt1olt %nIP.etlon MP-!c.. 
PDt l>ftwiAC' M, 25 irD4 16. 

t 

fte ulrementl 

1. ViIu.aJ.4r check all weld. 

2. WitMII!! ~.tic particle tetting of weld. on &11 penetrations. 

3. Check for exee.1Ii ve distortionl and. flat spotl. 
. ~. 

RPP-ASMT-53794 
Rev. 0 

4. A8cert&1tl that Q.U&ntity, lize, location and elevation of p'Jlet:ratlowa 
are correct .• 

5. Aacert&in that overe.l1 dOl1le shape 1. within tolelUce, • 

caution: ..ucertain thAt l10me ;c:rtl are inltalled and braced &dequ&te~ to 
support dome and per 1. 

Check acee., laddere and platforms for sate uae. 
Be very cautlows around opetli. in dome. 
Wear hard hats, gloves and try"e protection. 
Check for tank groundiOi. 
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~I 

~WR! , 11 * 11¥,Ipe9.!4on.2t.R.~!:l_~~a .. &l'ld _.~~ _~enet~ti~~.:&._~ 

~CE: P'iJ( Magnetic Particla Inspection M}>",,4. 
PIM Dmwinga 24, 25 IMd 26. 

Re ul retnents 

2. Wi tneefl magnetic particle testing of welds on all penetratlotlB. 

3. Check tor exceesive distortions and flat ~potB. 

RPP-ASMT-53794 
Rev. 0 

we G1'8.ves 
CN Zangar .. « 
A. Short 
~ nle (2) 

Acce tanee 
Yes No 

4. Ascertain that quewt:1tYJ! £liM, location MOl elevation ot penetrations oK. 
are correct. 

50 Ascertain that overe.ll dome sMpe 1s within tolemnces. 

Ascertain that dome supports are 1netaJJ.ed and braced adequately to 
support dome and pe~8onnel. 

Check access ladders and platforms :tor safe use. 
Be very c&utiows around. openings in dome. 
We~r bard hAts oP glovtl&l and eye protectiotl. 
Check :tor ta.o.k g~1ng. 
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'IITRO-HtB QUA TY ASSURANCE 

~'1!.. 18 '" ~tiOD. ot i~ ~ tor It~1I Z!li.e:..;;t_ .. .......;.tI.cllt.;;;;;;;;.;~.....",,,,,;..,..,'-="~.........:;;;:Iiiii!-oII""'-"I~_....d 

iE~~CeE: lUl t!'tot1on 4:-.;,10111 1--1 tbru I-loS 
rr.M .tn". rtlUtYiDl p~a.aurt. 
Corrt'poD4tAct ft~idf ~trtll "11lt. 
S~ .. AY ~ Itre •• relltt. 

tTHER NT,'>: eptciflot.U.OIl M 71~r Mv •• , pa~_b 14.5 M4 15.0. 
OOtlt~ct DN,1f'1.DJ H .. 2-64372, Rlav. 1. 

.• IDlt&l.l &.1.1 peMtR-tiona 138..... Chtck lOoAtiOll. 

!. IAltA.ll &11 &tt&chMnt.,c.r~ ~letl (~ 1/2" b&1f coupllQl" (2), 
concrete t.ndl'10rtl. ~ Alttr A!4fV/~JlP ~~.JI t!F~.f ,.~, .. "? 

I. a_at. 1J.1 ~iOl~, vt.cuum tl.tlll1 .. nd IIIIMtlc pl.rtlc1f1 tl.t. ot 
"eldlil. 

f. Chtck tor tI.n.k 1D& ... ~D.t IU%"VqI'i$ inclu4i.oa .. ttl.cbMllt ot wuhlrl tor 
reference poiQt.~ 

i. -v1u~ck dClllt tor compllt.llce with curvt.turt lUi4AAce ditMnaiofll. 

pefl'il.n1nt...J2.J t_o~t')" . J COMlctiotll to t.nd proper operatioAl 
5. Check tor proper ntmlber, ~I..ad aod4itlOAl ot thermocouple. . 

ot recorditl& inatruMnt.. ~ 

r? Check pot.nt!."l .1"C'Nth elM.tt.nce (4t") ill I.rOWld t&llte 

~. Check t_Oratt dome lupport .t~t bolt. I.Qd turnbuckle. tor loo.ltle., 
in4 4 .... Gtl~tion. 

~. Cbtdk. to I.e it tMlt &\QnulUI Met lMJt detlatioAl "1111 G.H dt')". 

). Obtai. &ppllc&tlotl of tellPof&ry iD.l~tion, iAltl.llAtioJQ of tI.tlk t1ri_ 
4trlat. M4 .ervieiDi ftcl11tl •• , te.ol"&!7 lllhtiac, temp01'l.!f eovetl, 
Ai.ElI &t14 barr! OI.4e. that ., pX'6vent lat. &ad Iucctlllltul .t~11 reuet 
~.ft.tion. 

wlar bArd bat., ,love. &nd .,. protection. 

/ . £>/c (1 

t. 

7. /)} , 
v!'----

, f')L .~I v 

..:; !JK. 

'0 \ 
tJ):::: 

Chtck .. 11 ect.ttold., l&ddert, "~III tor proptr iAltl.1atlon prior to ptrlonnel uat. 
X&ep .ate dll~ce durinl loI4iOl of ,.. tank. &n4 t&&lk t1r101 deYicel te.t1na. 

1 "\. 

A.M. 
7/t.1i D:: , .. :::.'.: , 

J :' I I ' : " . ':' .' ~':J·f ",~ t1 111 , II 1 Ii: : I i Illll1 
A 



'lITR0- HES (J.UA LJrn ASSuRANCE 

RPP-ASMT-53794 
Rev. 0 

--------------------.------------------------
PRO.JECT IAP-614 

REFERF:NC8.S: PDM erection drawings E-l thru E-l5-
PDM stre8S relieving procedure. 
Correspondence regarding stress relief. 
S1..llD.1'Il&ry - AY Tank stress relief. 

Specification HWS 7789, Rev. 2, paragraph 14.5 and 15.0. 
Contract Drawing H~2~64372, Rev. 1. 

1. Install all penetrations 138 Check location. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9· 

. 0. 

Install '9.11 attachment~, .-ground angles ~ 1/2" half couplings (2), 
concrete anchors.- _ _ 

41££ ,AsCr ~£ Cf'dl£'4fP ;Pt!iC ..:s G~de.f 9-Z3-~<) 

Complete all radiography, vacuum testing and magnetic particle tests of 
welds. 

Check for tank measurement surveys including attaChment of washers for 
reference pOints. 

Check dome for compliance with curvature guidance dimensions. 

Check for proper number, type and condition of thermocouples 
permanent -.b temporary_.lg,_; connections to and properop,=ration 
of recording instruments. 

Check potential growth dearance (4~") all around tank. 

Check temporary dome suppor+, strut bolts and turnbuckles for looseness 
and de-activation. 

Check to see if tank annulus and leak detection wells are dry • 

Check application of temporary insulation, installation of tank firing 
devices and servicing facilitles, temporary lighting, temporary covers, 
l8igns and barrtcadl';s that Il'l80' prevent safe and successful stress relief 
operation. 

Di :~-:~ ri but i on: 
WS Graves 
CN Zangar .... 'SCI 
A. Short 
QC File (2) 

~ -!-- YE,,_s __ +-__ N_o_ 

~.----.-----~ -----'--------'------

Wear hard hats, gloves and eye protection. 
Check all scaffolds, ladders} waJ.kways for prop,"r installation prior to personnel use. 
Keep safe distance during loading of gas tanks and tank firing devices testing. 
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!0_.t-;:!._ .... -..:.:-.. ";;:.·-~·':..-:r:..::;..; 

[/2:~;~7;ifs7 

W.B. Graves/E.E. Smith 

Ba..x Schulze 

AY Tanks IAP-614 -/8 

RPP-ASMT-53794 
Rev. 0 

On 2/13/69 Jerry Sermeroheim called a.nd asked yhcther he could uoe 1.2B5, 
Gra.de C tlo.terial for the Pa.cking Compression Ring, Dra.·d.ng li-2-6444B J 

Revision 2, Detail 18, Zone C-10. I told him this vould be OK. 

On 2/14/69 Sermersheim called to a.sk if he could use API ~L pipe tor the 
3011 Sell. 10 pipe sho1r1ll on Dra.-.ving H-2-64419 ~ Revision 3, ~serB 110. :2 
and 3, Zono E-2. I told him this would be OIC. 

MS:ds 

co : Cll Cardwell 
O. Kligtield 
M. Schulze/File 

f" 
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.teel taak. 

'lIZ a t It ..-6 ...... _ ...... 11" iii ..... ! •• , .. • 

Re u1rement. 

RPP-ASMT-53794 

we Gl"&Ve8 
ClZanc&r~' 
A. Short 
QC File (2) 

1. Verity that ~the1mOcou:ple8 a", ope:r&tinc and that the tempelW.ttll"e of I, 
eaell 11 J"Ita6 &M Hcot'ded every 15 minute •• 

2. Dttrinc he&tinl-up gerlod, the -.x1mum tempe:re.ture differential IIlI¥ not 
va~ more than 200 ,. between t.r\Y two area8. Verify. 

• 3', Above 6ood>t the l'&te of heatine 01' 1'Ilte of cool:l.ng ~ not ex~ied 10001 3 \ t; )::. 
per hour. Veritr. 

4. 801d11.11 tetapers.t~.Je I1IUlt re-.:l.n at 1150°' .! 50°' for a period of' Ode 4 I 

hour. Verity. ITt. to "r#eeMoC!e? t,lPt- 5~ E'f,C£Er:J&O I~P~ 6 P' 4NO 
rll~, -rIkMPE'IIlA"IvtI!E' ,.vA$. ~6't...D f::o£ -4 I-IP~R.-s., , 
Observe and/of' note coaments pe:rta1rd,ng to the following: 

&. 
b. 

Silnl a.nd barr! cadel a.. ... f) t:::. 
MUIIlber and apparent purpoee of pereonnel at the immediate lite. ,i, - ,,~ 

e. 
d. 
e. 
t. 

Any l1oU,eeable dU'ficulty with flrinc meobanilm..., '* 
AtrJ r'loticeahle tumes, smoke, fire, or other heat-generated phenomena. ~. 
~ rtotieea'ble movement of insulation. ,J. 
Any thermooouple or instrument failure. 2. -

S· UnUlul lrowth o'tDlOvement of tank. ..." 

" t# c, $PN-.!;. t>,r:q:,"Ct/L'T'1 WAS (i''(t"JErC./ENC,li::D ,c.1'i!l:::PIN~ '#~ 
suf!NGe /,z.:;NliL ~ PI'Z;I:>e "'tJ I7c.TJQL- s-n'.7fC:'IU'-':>. 
t... A ,..~ Ii: , !I-I E P fep P A~.jE: i (:tNt:. 0.;. Ff2. L> Z E' ,l~~; ~:"' 12t:: '[)(.)C .t:... ~, 
LIN E VI2!:= :::~; I) e':;' .:s p -r~ AT 0 I FF Ie v L T' Y LV A'; E '( ("E r~ /(;: 
i.v ,A;\~I) .. I-r-i I>--Yo" IHfft' J:t.,-,'::'Jf'S-!;> re",~rE; eATc.-JTZ.E. 

C£b 

Wear hard \i_tl, _loves and eye protection. 
When in the immediate Vicinity of the tank, have a atandby person observing your actions. 
Do not lo~tJF.i~ the .1mmed1at~ ~r!&9! .the t~l 

:f.. 3 # D !J t / ~/.l' 
8~ ~,}o::'J 

.,...,g S';f2..E.5'S J2~'-)E F l!YC,:,.e, il)JO /N':;;:,,", P!"'iU)N f/'P':" DJ" (,' 

~I 

B e:.b~:'t.:: ~ S ~ r:.,.E: 5 () t.. T' /) F THtne M" L ~ e;t>tV ""',?;:- 't' .. if; TPt N K'I 

""" ~~ '-'J[; \....1.:./ i:I i" c JZ Z~ T I::' /Z'.IS ~ Q I "'~~ j../J:e £: 
-r-J) E: 1:: ",., .f') ,_. C /J ('> L. G 5 I "J T}I £' .J:: br t.) L I.,..!.!!?" 
-rl!' J.."PE~ !:\jz)I2'& ') , .... lq.:s "H_~ t> E>'#J6 '''''''C' D 

'iH 6/ZMOC. OtJPt..'!;:: s, 1-174 

t!/ l! "!""A /v.E D F Ie tP "r., f1 FE w 
Ii \.)IO€ II! r::+N~€ /)!= 

IS Y 'ii+G :s RMGF 



VITRO-1m3 QUALITY ASSURANCE 

IAP-6l4 

RPP-ASMT-53794 
Rev. a 

r 'TORI ~9 -Stress relief of steel tank • ... 
~CEB: PDM stress relieving procedure 

OTHER DATA: Specification EWS 7789, paragraph 15.0 

1. 

2. 

Re ui rements 

Verify that 108 thermocouples are operating and that the temperature of 
each is read a.nd recorded every 15 minutes. 

During heating-up geriod, the maximum temperature differential may not 
vary more than 200 F between &ny two areas. Verify • 

, . 
Above 600oF the rate of heating or rate of cooling m$Y not exceed lOOoF 
per hour. Verify. 

Holding temperature must remain at l1500 F ! 500 F for a period of one 
hour. Verify. 

Yt"" Ii 
f!!-S, -¥ 

yes ., 

4 
5. Observe and/or note comments pertaining to the following: 

a. Signs and barricades 
b. Number and apparent purpose of personnel at the immediate site. f 
c. Any noticeable difficulty with firing mechanism. 
d. Any noticeable fumes, smoke, fire, or other heat-generated phenomena. 
e. Any noticeable movement of insulation. 
f. Any thermocouple or instrument failure • 

. g. Unusual growth or movement of tank. 

Wear hard hats, gloves and eye protection. 
When in the immediate vicinity of the tank, have a standby person observing your actions. 
Do not loiter in the immediate area Of the tank. 
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I 'rtf h t I, t , , I d 

RPP-ASMT-53794 

Re~h@et. 2 

I! 

l ~ 1A(! /~t9;rh ~/#!' <T.'Jf 11-2-1) /,t)dS n.lt /tlt /;' ftJJ#'l/Ic~ 
t/rlT// #, If-f' 15A,1t 9-3" -b'} 

~ 2, ~a~a?7c~ Attd p~e!? t:!>JtqI'77~C(?f:- a/pur
}!Jl~4#j( $/er-I"ItI'77CiP . 7/Mn W 4S t!JJI'1/?1I1!jY al/~ 
~lJf fi/ /k/$' ./'Pi? ~~-cl'uJ4'e; 

1'- '$', ~717(!f it $ /t},. 1'-2- aPt:Jye 

Jj 4-1 7/f/6 '6~tt /!'C!' h7"~hr &/4 5 /'h'~-r.t: Ilci-/ P
'T c:tcc~r ~. ?VI't!f~H :?/1I~¢d ¢ iJvA:/ 7'/?(I!. 
%fr//&kt~'~ 1!J?7 7A~ #»~/ 1"11 Cl /&'7'Jr!-1< 
71'mt!!. -Ul'U ft;u~5 ~Y #/5 ;??f;{;n":t> ~ 

AC!cfEmtanGe 
Yes No 



VITro-HEa, QUALITY ASsuRANcE 

Requirements 

c~J!.,n ;:::;Zt);'1 ,efc::LP,ePE/Z l¥£ICE e!J£A/T ro 

1;Jlrw6WIL~ $y Ct9,v!ZAC'TP/Z 

1-177 
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" ~tOlt a 

Acceptance 
Yes No 



RPP-ASMT-53794 

rt !! d ; , Itt 

~ DA'l'A: Specific&tion HWB 7789, pa~nLph 14 .. 0 

""'" • f " 

, . , Requi rements 

L Plxercilu! care to prevent ~e to perma.nent thermocoupies and wiring. 
AU w1r1b8 11 to be returned to the orlginal protective boxes. .::;:,. 

2. Mquire that all teq>orary inaulatlotl be reJiOvC!ld from the &rululus. 

3. see that annulua IP"C~ 1s thoroughl¥ cleaned. . . 
4. Conduct cd tibal u:uiOlll.t1on of the interior of' the taak. 

&. Ixceslive oxidation 

b. I:mpiagemertt of flame on !betal surfacee AlP AI ffi 

c. II-regulari ties in tank. configurl.tion 

I I d. Cracks 

5. Wltnesll survey ot interior tank dimeruUons. I 

6. cheCk prop&tle tanks and lines for pres8ure tI.IJi1/or leakaae. ,e>,J::: 
':lit -r#/tre-e- TN-Gil::- M' a ,pv P L/tS 1AJ~/2.JF t;:;RN) R-d; ED Il 'S R IE ~ VG... If> p 

4H-ti..IIFI-E'5$/VE'!S'S." 7#t::y HhVE -:!JI).J<:!E S~i!SN Ii!EPIt ,;z4EO. 

1. Wea.r hard hat, gloves, a.od (!ffe protectitm. 

2. Have assurance that air in tank. il clean and s(")'fe to breath. 

4. 
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VITRO-Hm QUALITY ABBURAlfCE 
RPP-ASMT-53794 

Rev. 0 

P ICT IAP-6l4 

Hamoval of stress relief e ui ment 
Tank /Q..fS 

insulation. 

~C!E: pJ!}.i Stress Relieving Procedure 

.. 
OTHER DATA: Specification HWS 7789, paragraph 14.0 

Requirements 

1. Exercise care to prevent damage to permanent thermocouples and wiring. 
All wiring is to be returned to the original protective boxes. ~ 

2. Require that all temporary insulation be removed from the annulus. 

3. See that annulus space i £I thoroughly cleaned. 

b Conduct critical examination of the interior of the tank. 

a. Excessive oxidation 

b. Impingement of flame on metal surfaces 

c. Irregularities in tank configuration 

) 

d. Cracks 

5. Witness survey of interior tank dimensions. (/V(.? I kI IT NE5.SG"'O) 

6. Check propane tanks and lines for pressure and/or leakage. 

~ ,A!t;MSwTZ 4 -rHE/l::NU.'Ct)t/Pt..G?N THe: ,,qNK !=(;){·/~·D~-j'/?", .. v) 
W,l+S t/EsTcDVern O(.)/2.IN6' STll:.es: -s e~c.../c;:= B'/ R II/) {I 

W/R-t:" ,t="e/J .... ·"'·, ?OM s-r;z:e55 eci--Jer::. tE'"&U/P. .Be/Nt;' 
A-L-I....()W6D -rv S1-+012-7 t:>vT t',v IHG rHt:!!:eAA.o':;;{)vPc....t.:; 
SHeATH I7N'D 8V/~? I\J)N4!) TJ.-f£..oV6J.-f IT, 

1. Wear hard hat, gloves, and eye protection. 

2. Have assurance that air in tAnk is clean and safe to breath. 

Check ladders and scaffolding for safe use. 

4. Enter tank with care and always in the presence of another person. 

1-179 
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..... ' ...... _' .... , ___________ ...:..:Vl::,;:'l;RO...:.:.;:..-..:.H:,;:ES=-....::!QUA LIT! ASSURANCE 

:tic teet ot tllik. ~ I . 

I 

OTHER D,4TA: RWS 7789, pa~ 16.0 

Requi remetlts 

1. See that tour vessel penetratioOll are blAnked cloilled. 

2. rill ta11k. to .. depth or 39' + 1 tt • -
3. Coat all &oce.sible welde wi tb blue chalk. 

RPP-ASMT-53794 
Rev, 0 
PrepaI-ed by:" e 
I. S. navi. loilo 

Yes 

4. lbapect all coated "e14. lor iea.kilat! alter a l1oidi,na period' of 24 hours. 

5. kate aay new i rre,u.l&r1 tie. in tank configuration. 

REMARJ{S ANDJR S/I FETY FE~ '!" 1 S 

1. Wear bArd hats, f'loves, &4d eye p:rotectiol1. 

2. Check scatfold1ng in annulus betore u81ng. 

3. Enter annulus only when other personnel are present. 
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---------_._ .. - -------.•. ---

----------------

See that four veBAsl penetrations are hlankpo closed. 

!. F1 U tank to a deptb of 39' :: ~". (3~ 1- /0 ") 

Coat '3.11 ~ccesBilJle welda wi th t,lu€ chalk. 

Inspect all coe.+.ed welds for leakage after a bolding pert oQ' of 24 hours. 

Note any new irregularities in +,ank configuration. :/Vc>v,;;:-- ') 

K 40::" ! 'T t:.:--. / AI'S V -:.:. q "T ) ."1.;..:: c.:; AI -..:. J:: ET F- 1-:; ~oMf: /./;..,.::. T 

F i:. 9:-::: -r J )~ /; '...) J P J7> 1,-' .:; v'''''' J:) B c_ II ;:: C tJ ,/"1 ~'" / .E ) S ,L.'-r t:> F 

\JJArTfS Ie USeD ltV /-Iy!) C ;-', 

r.he·:k scaffold fng 50 annulus befoIT '.lsi n,g-

Ect:,er annulus only whp.1i other persoMP 1 are preseJ1t. 
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(~Zangar .. C\, 
A. Short 
Q:; FIle (2) 

A,-,ceptance 
Yes No 

?J~ 
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RPP-ASMT-53794 ..., 

.... ' 
VITRO-RES QUALITY ASSURANcE 

-
PROJECT 

OTHER D.~TA: PDM WelMnc Proeeduria 45-3, 46-162. 
Wald.ine Proettdura steoifiOlt.t1on DBll9 .. 197. 
Dwl 38570, .he.t. 114, 115, 5D, 1;0, 24 Re~. O. 

_____________________________________ R_r'~~~m~~~nt~s~ ____________ __ 

I.. Plate material 
b. Weld rod 
e. Heat nt1!Dben OIl exterior ot ahell. 

2. Check tabrication tor 

a. Joint geomet:r,y and .pacing 
b. Welding procedure. 
c. Weldor quallt1ct.tionl 
d. Ha..ndllna " 
e. Excelsive dl.tortlon 
t. Good workmanehlp practicel 
I~hell peD.et1'litiotlai 
h. location &ild. orient&tioD. ot anchor clipi 
1. Inetallat1oD. ot root IItittenere 
j. Installation ot tluhing strip. 

.e £ ...,.. w t!i:: e N ,e tP P P:: :5 r / 1= r- e" .xl t!!!f e) 
r L If :s J,I /J./t£)' oS,I2-' PI"" A./ D ,.:; NCHt> -e C L / p~ k/c 2..11£ 

Rev. 0 

Acce 
Yea 

I, 
4... - IJ(:: 

b. - ~~ 
c.. _ J)/L 

CL
b -
c::.
d-
e-

f
'3-
A -

tJ/c. 
O~ 
t)/~ 

t)t:' 

oK 
!)K 
O/~ 

2GsoL V€D,8'1 N!t;e,et:>t::.j,.UA!tj rLRSHINcS ST/Z-I ~.J..- '* ;t.. 

* 

No 

fiUitARJ(,s ATlfD/"m SAF'ETY FE'/Ilf 'FRi ~"--------------~----....:------

~er - Check acoell ladders and platforms tor sate use. 
Wee.r hard bate, glove! atld eye proteotion. 
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VIT"!{O·HPS QUALtTY AsSURANCE 

........ !: 

AliX}-9075 

RPP-ASMT-53794 
Rev. 0 

Prepared by: 
1!E X-v:1s 11-5-69 

REFERENCES : Dwgs. H-2D 643l0, Rev. 0; HM 2 .. 64311, Rev. OJ H-2-643l2, Rev. 0; 
Revised sketch, dated 10~30-69, aupplementing Dwg. H-2-643l2, Distribution: 
Rev. O. WS Graves 

1 Specification HWS 7791, Rev. 
Soule Steel Company drawings E-2, E-3, and E-4; cut sheets 2 thru 6. 

CN Zanga:t..E III 
A. Short 
QC File (2) 

OTHER DATl\: ACl 318-66, AWS D12.l 

Acceptance 
Requirements Yes No 

1. Check dome support pads; aee that support X-bracing is tightened. 

2. Check dome, existing concrete and reinforcing steel for cleanliness. 

3. Check placement of reinforcing steel. 

a. Size and number of' bars 
b. Cle&1"I.nce from .... ,. .......... Mid d.ome steel 
c. Mdi tional reinforcement around. penetrations 
do *1\. Ite.!!:ne~ ~ t:a ~~ ... eIJ. 
e. OeM1ft'lteMl!t b\2tt weld!!:t~ where nets~e:. 

4. Check fol."'ntWork. 

a. Alignment }t:)!Je...,"/ ':;C!C.££()$ 
b . Tl e rods and b :raci ng 
c. Construction joint. 

Check placing of concrete.. 1"1'" 

!¥f.,.~- ~t:;~e£t:IJJ-I" 
a. High early strength 3000# concrete with type III cement 
b. Slump of concrete - 2 to 4 inches 
c. Temperature conditions for cold weather tWl'9"f"E-£., 1fi!I4-TE 0 
d. Free drop - not more tl\a.n five feet 
e. ~<tie elf t'leeement • f!!'fh."t' :ten fU'I!lt '1_6"; l'/'ht to cultais!'. 

5. 

f. Vibration 
g, Finish - &f!l"~."'f".lIIItiI=MI."'l' curved edge to screed 

(continued. on page 2) 
~ AND/OR SAFETY FEATURES 

Wear hard hats, gloves and eye protection. ~ 

Stay clear of concrete handling equipment. ---
c€/A/cetr"T(;, 1"1 1 f£ TflUCK.J - €)A./& CfC,JI;i./& .#1!JA/pL/A../6 

jdt_ 

,~ ,:.~ r·-:, (~ 
J "- ~ " .... ~ ~t 

/'//11 A./CI-/II!-rt,e.. tlJ;e i) TD /,"';1£...;1 vli"'- TH "-I It. ;/'/ttt<;., .. j/? t::.. :&~;..; S F It.-I. t";/ r-<.-'! 7--;1 

~;G:; /0 2 c',e£ 't $ ~ % tv;.1 "7,A.:" - S ~ r;~. ;. CJ 7 
1-183 
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RPP-ASMT-53794 .hi., a 

t t 

'5. b. Ouri.,. dIa\ protect101i 
1. 8ut11_ oOD.e~e tor 'T I 14, &rl4 as 4q te.t' •• 

IHaoval of center 'u.pport ...ttl!' 14 ... Ncr .sTIte,:rz D 6. RaMo, val of 4cae IU»POrti Ifter .1.ln All; 
, , 

'T. , ... 'Iilt. ot Oellaret. 1Ull>1eteit I 
~e:> #1 

a. ' iefta .. ...... SPIJ/t- HAP£; IZ-~·" .3 7 It:;· 3130 - I/- t:. '1t.;~P&e.~ 
" 

b. fc>urbUn'" " o. ~"Iilht ~ J Mor YEt':' 
6. (/12~t..(~£ t:Pr"* /t;$/ t; tV;';.! /''''1f/1./71'1/~£P Pt.lft,Il,/~ , 

TIf£ U;A/c.~£ TE.. l~tJIt:6"leMr I'fNi:J rOte THIl£t:. ./)1/'1.$, 7JIt;eI: ~~ 

lVI/rEf"'" 
2., It I(; M ()vH t... tP f'l ~u,-~/'l£ /9/') r.u,..,., ?~tC t.lIC~U j !?£;W It.. 

LO 11 J. (,/ i''' Y [) I fo:.~ let{ t.. T A 1Vi,) ;'!c7Urlt..{. "/ pe t..N YR i; ";VCAle /¥6"" • 

rt: C ~A/~tt.-If r1E ~A/ IE.. ~"'t.., Pili'"/. C t.€/4 ;.Je.n...l c;?J!: ~ ~A./.tr&C 

vvu/r (A.Nf's AJ"r: c~;"")n:.IETFI.) t../f.Jn" t')~£ fIt;(./~, ;V1f!A!V1a.cs /0', 

7lfe !=-1A./I.fP PI: c-l/N'ce£r.£ ,P£~C-£MeA/r cJ=.. 71ff5 t't:JGI/I!.., i 

e £CAP((...(? (;) i: ,I~u' K.. -
p.tN/1't .:Jr11~ P @ R~"',ql'-'" 2.. N..x.uM~ 

/t> H~ J II 

I 
? /1 I A t-I'1' ..;> 

3, e;:. 

fit:... 

3/1 

.,3" 

~ 'l of , 4-

J " 
, 

4>4-

(..4-

(,4-

(,4-

PaA/C C£)0//~Efft? .3 '4a f'/1'1 Tome.. ca· ~ - /6 Z-

1'1~ 41ti-lJf rli.Nlp 

.&:P" 

34--

34-1) 

34-t:> . 

~4-D 

34--

34 ... 

3 '(.. " 

T"~t: lit 

It 3 

le'/~ 

1~14. 

JF 

I 7 ( 

/.7 34-
I ~ 

I d 11-

" 

sst/te£'ClA/., 

~) 



RPP-ASMT-53794 
Rev. 0 

··------·-------....,P"""r-t::-' p-o-red""""'"":"""by-: ---, 

~ Davis 11-5-69 

VITRO-HES QUA {.<TTY ASSURANCE ._--
-_._--_ .. ------------------

Inspected by: 
.F'E:Nl'lJRE ~3) Placement of concrete over dome - tarJJ:_,l#_. ___ ~ ___ _+_:..;;~t£::..::€.~.a:...:I&:€ir:.:-<:...:.:..I1.;:..tAf---

Date: 
REFERENC~: Dwgs. H-2-64310, Rev. 0; H~2-64311, Rev. 0; H-2-64312, Rev. 0; I z.-) ,,-4~ 

Revised sketch, dated 10-30-69, supplementing Dwg. H-2-6h3l2, Distribution: 
Rev. 0. WS Graves 
Specification HWS 7791, Rev. 1 CN Zangar'~ 
Soule St.eel Company drawings E-2, E-3, and E-4; cut sheets 2 thru 6. A. Short 

Q,C File (2) ,-------------------------- .-----------.-
OTHER D_AT!\: AC1. 318-66, AWS D12.1 

AcceptanCE:: 

L 
.~~ ____ ~~ ____ ~R.;:..eq~u.;:..i~r~t.;:..~m.;:..e~n~t~s--~~~----~-----_r---Y-e-s~ __ +-___ N_o __ 

Check dome support pads; see that support X-bracing is tightened. ~ 
) 2...- "l- Go. oJ 

2. Check dome, existing concrete and reinforCing steel for cleanliness. ~ / f).. 
It -I-t ~ ;A 

3. Check placement of reinforcing st.eel. 

a. Size and number of bars 
b. Clearance from formwork and shell and dome steel 
c. Additional reinforcement around penetrations 
d. Min. 40-inch lap in haunch area 
e. Continuous butt welding where noted. 

4. Check formwork. 

a. 
b. 
c. 

Alignment 
Tie rods and brad ng 
Construction joint. 

5. Check placing of concrete. 

7.-I-~~ -TtiiZP 

1c..-t(.Ct,Cj 

~4j) 

a. 
~k."~1l:. 

High early st.rength 3000ff dfnc.;,r~te with type II! cement 
/2- 11-(.,.9 

12-1/-(;9 

/ /- (4-- ~ CJ 
b. 
c. 
d. 
e. 

Slump of concrete - 2 to 4 inches 
Temperature conditions for cold weather 
Free drop - not more than five feet 
Rate of placement - 2'/hr for. Airst 
Vi'bretion !'d1J!~ 

l"l -11-(.. ~ 
5'-6"; l'/hr to r::onstr. joint 

f. 
g. Finish - £I uM' I!.IJhi I M:. curved edge to 

I z.. -II-e.. "} 
screed 

(continued on page 2) 
-----:::R;::;EM77-:-=ARKS:-::-c:::---cAc:-r-.l=)-:/.-:::()=R-=SA~FE=T=='r7"'· -=IT,=' ':-:,A-=Tl::":]=R"=E-=S-

Wear hard hat.s, gloves and eye protection. 

Stay clear of concrete handling equipment. 
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gO ........... w .u_,~~~~~,~~.,.,..~-.,...o,,-r_~.~i:Ig~l'..iO ~~w·:1-2-!~:~~~J:\!:.~~.~n_~~_~~~ __ n.EU?~~~~_~ __ 

PRO.TEeT !AP-6.l4 AEX>90I~ Rev. 0 
i\!l!I&ll' __ -'*'~""'--.r-:."'''''-'~'r"~''''~'''~~-'''f'!t .. -.: ...... $ __ .!k.Z:._ .. _. ~ .. 4i0< __ . j '.~"'-"""""':r-::~ __ -::-·.-::--:r.c-....·:·,--c-·~"r:-;·~-·_~~~~.-............ ~. ~~._""~,...._.~..-,."......~ __ .~~ 

7. 

h. 
L 

Curlng and protection / Z. -II~ 9 
Sampling concrete for 7; 14) 9.nO 28 da.;y' tests, 

Removal of dome supports afte,' S(' ,en de,YB 

Removal of center support after 14 clays' 
(J' 

Results 01' concrete sample test· 

a. 
b. 
c. 

Seven days 
Fourteen days 
Twenty~eight days 

~: ()£.5.tE(., f?1t~uel'£C> n t!)'11·/~IP'IA.li.. 4'Y r!rN/(. 

PIL~U IU!:. 7t> B£ 1'11+-1 AI' ." ,,,,,A!. b ;---O/Z., ,! J:>.I;y S 

f'fU;!.! u/UJ jl,£ aA!.P.ep 11-11-(.. ~ 
9/1Po 191'1") I 7 * " .,. ! C f)"'"" I '1 ,.f 'I 

I£>: $1) .... "" ~ n 

I 2! /Pc ",.o", It! 
,. 

" 2. ~ .... ~1 n·S 
.! :.. '* '''1 liS'} 

1[,.'30 f,..,,

/: } I) . f'l'r; ... 

l.l ;() />"'1 • ~f4 L/~ i

;;', ~ c) I' #I'") , 7 ~ '-I F r - I I 

4-~ >v p~- JM L/r Tr /' 

~ ,. dJO 1'1")- I'll til! r I 

, :.0 p~ 
7:()o p;.""} 

7 ~ I ~ I'M or IO~ L-/f:r /1.(" IV 212.- II 31 t:J 

c()~c"f..;£T1l pt:AC€M€~r ~1V);?~eT£.t? (jjJ f:fo ~/'1 
~~7/t)N ~;: Ct;lVc~llE 0; M ~~£. n {) @ '?I ~ IN? u../,I i4(' 

/jt.AA.J~Ers Z tJl.sQl.I££4 "LlfIsnc ()Uel:t "nf€ J/ON'J£ tl {)/~I€'IV 
pLAsnc.. "utL TJf£ /=D/Z;I1ep fJ/)~Tl'A/ ~~ iJHE~()"e, 
,e/tIAl~~EItS .PGeL-/~~ ".:::...~M€lVr p/= L,I1,Sr 7U.ID '-I':; 
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RPP-ASMT-53794 
VITRO-1m3 AlITI ASSURANCE 

A.a:.. 5 

REFERENcES: Dwal. H-a.64310, Rev. 0; H-2-64311, Rev. OJ H-2-64312, lev. 0; 
levised Iketch, dated 10"30-69, lSupplementill8 Dwl. H .. 2 .. 64312, 
Rev. O. . 
Specification HWB 7791, ~v. 1 
Soule Steel C~1'JY dl'l.Winss E .. 2,. 1-3, t.OO E-4; cut sheet. 2 thru 6. 

OTHER DATA: Adl 318-66, AWS D12.l 

1. Check dome support en a: -
2. Check dome, eXisting concrete and reinforcing steel for cleanliness,. ~n 

11-14-/,9 t!AIP. 
3. Cheek placement of reinforcing steel. 

8.. Size and llUIlber ot ban . ~ 
b. Clea:r&nce from tOnrlWork and shell and dome ateel /I-Z.~-" ~ t'-:f!. ...J.. 
c. Additional re~nforcement around penetrationl 11-2.Z- ~~t?, ~ 
d. Min. 4Q ... inch lap in haunch area 11- U-IJ,t) .&'...1 ~~ J 
e. Continuous butt weldill8 where noted. 11"'z..{-I.." 4. ~ 

4. Check fOnuwork.. 

a. Ali,llIMnt 
b. Tie rods and bnciO& 
c. Construction joint. ~ I 

I 

5. Check placins ot concrete. 
~ /I if'"U.;,#;r£ 

8.. High early streDlth 30001 cOQcrete with type III cement /I-~ '"' ~ 
b. Slump ot concrete - 2 to 4 InChes 11- ~ s-Gt~ ~A/.6J. 
c. Temperature conditioM tor cold weather 11- l.-r-~9 
d. hee drop .. not more tl:\&n t1 ve feet - ~/~ .e£tE. r - 1/- z...>.~~ 
e. Rate ot placement ?l 2 t /hr for first 5 1 .. 6"; l' /hr to con..tr. joint 
f. Vib_tion tt.41>' 
,. finish - l't_i&p. or curved edge to Bcreed c"". <I & 1/- z,t'"- 'C; 

(continued on page 2) 

Wear hard hata, glove. and eye protection. 

stay clear of concrete handlill8 equipment. 

1-187 

--



'f 

.. 

, , 
AIC .. 20I5 

RPP-ASMT-!l!!!! ! 

Pl&caent 

5. h. Ourina and protection '/~ ~t"-~' £,..;IJ) 
i. SUpllna concrete for 7, 14, &nod 28 d"" teets. , ~ .JIJ) 

6. Removal of dome l\1IIport. after seven dl\YlS 
Removal of center lIupport after 14 ~IS 

7. RellultlS of concrete umple teat, 

NoT£J - 1I€!:.{f!,L ,-;"z,I£$W,z,Ie,£O rz> &'),1/ JJt~f.I¢ ~y ~ 
. ,c1t6/tIl::ATDIZ - £,£.W£T$ 111 1/!,£;fP ~4/ I"'!#f-Nt!JMC"'/I!. 

Lt(.{/I../& .$'"~ W,..r.A,- ~ I -Z,e,LY 
/1- Zs-=- ~ '} 

, St2P M.. 17" 

..s ~'IYJ - ,,/111 

d sr!'WI - 14111/ 

i tf::::$J ~Ni - I'" III 
8 ~ J"J'O'l - J I 'If. " 

pIt..L;~ulL£ MIHA.lm,AI,D 

c::. &> (/ C£..£ Tl:., W A-~ PI- 11 (;£,/> 

t: 1IJ ".~ - c;~.,.. 

, 411f:" I'Iv#. IfI('/./I 

11>:,.,."·,,*,,, 
11:~""""11 ~I 

I 'l. !~(J 11 • J1 ~.," 

• 

, . 

q : ~ /9-,.,., - IJr "'IFT- 2,., U£,,P - .s ti.I""1" :. 1/ - 7¥"1P IIM,,~r .JIJ#-

II) II-~ 4;;; - 2...A.I1;) II 2,.' .,.~It .32.. (/1_ 

1 J: 3 ~ A-~ - J£O it '2. 1 3r~1f '!>4-0 
( Nt') fZ, - J e,p LI;er ~u It.£ D I '" Tall H1dfH) 

/ '2: "'J( "PI .. ~M I' I I (1l1~) 'J '/,;. " ~&, II a-
I : '2,~ 1#1 ... $"4 " I' ~1Kt) 31 .. " 3B'" 

1: I" ~f.'1 - ~ 10t £./~r II~) 3K. " 

'~ : J () I'JV} . 7 ~ u,ci I I ("11t1! ) .31. " 38° 

4-! Jf) 1'1'} - 4~£"/~r , ,'4 '1 ~, I> 

~-~ l ( III'? - 1'11; L/~r ~ 11-- • 32.-
(, : 4-('" !',.., v J-I'J I't u,r: r ":J ~ If 

1-18 <f.. 
~. 

Rev. 0 

,. 
,2-

1lU'fl.. 1../;: r, 

"z. .. 

~Z· 

1./.!'1'Jw'j 

) 



d w t " ~nRp.--ttt - z. tHt 
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,I Rev. Q -
l!'~TRE 

~------------~----------~~~i-q'U~i~r-'jm-e-fi~t~------------------~-A-c-ce-'p-·ta-a-c-e------
~IV r//VuL'p /'nrtfi.. Yes No 

UIJU£r£. pt.AUM~r tUA-S c:f)M"~£/'ZC> @ ?14tJ;4i?, 3j~YA~ 

P~T1f.. c.nON cD t: c:..DN c.A. I[; Tf:... W 4 $ ~"" ",,~ n p II) g: / r ,&>;.-; 

fA )./ U t;; IJ" A-Al~~ n 1)(/4;f" 1?fe" ()()IV) £ I9N t:> t-!I.{ (P("(E £- A./ N.AS ne:.
b<)£1t,; rtf€- ,cP-£I')JEO ,:Jl)£n()IV~;:: ·a~1'E 1""1It.1/l:, - ---/tM/J/£"tV,... ~fJi I l MIPI..//4f!;r ~l>"- ~M':! to/.: Itll!. ~1fI«.,,£ 
$LTW££N OAJUC"f7t:." & ICl1-IVtCI£'r ~/U}r:ee:;17t11../ -.s-e eJ F. 

I~-I-.~ 

C,l)H1.t.t£"~AJ p,e ~c,t:',£JE ,.t?;?U~ t)t/el!.. J/()I'-"IL 

~utl-- c:)TNIL!iEO Ci> 9/J,r",,:1'¥')- 1f1Vl81£A1r ,.,.",p 

PL£~tUtlt£ )1-/ rlfAlK- ,,~. ~LtlMr-' .3/1, 

.....J "'111./1' ,f)A-JV)~Af!.NAIt~ MhTIr w+7EG. 
I~!/)() ,+oM f1L£5~t:.Il!C. IAI r,fN,t:.. if ~ AI 

J I):)D ,4-1V7 • .j 'f'/';- If 

I z. : CO AtOClv' 

J ! /)(; P "" 

Z. : () () (.>N7 

3 ; 00 1'''"1 

tA; 'If- Ii 

11" 

I? '/1- It 

u"4" 

U,MU£T'E t$1h'11-'t,ES m.~el./ (f) 9'/¢-r~ 

II " ~ f) *I--"} 

J z.. I ~ (I !Jot) A.,/ 

2;4-t:J ~M 

~t1I)1 () 1=. Itl tL ~fJ;I9C£~£J1I/£EA./ C:"~a?L Tli 4 6t~ 

@ / '1./ () C M I PA/ldi' "r - . 
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IAP-614 Contract AT(45-1)-2124 

6 
. T/IA/~ 

- Correction of secondary tank bottom to flatnes 

Specification HWS 7789, Parsgraph 14.3, lk:,.ttoms 

I'!r:~R DATA: ,et.Ev,4T7~A/> I9~E ~IfHJ!,reP tpA/ 'p,e.;pW/A/~ 
-/'~~;I/.ee-p ''1 V/!Zt(J/#ef .:ktev~y c-~e~, ..PUI",( / S 

1}PItPTE I) ;e/U)N'/ ep~ t2""1I' QC 1= 

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

a. Peak-to-valley not to exceed 2". 
b. One peak-to-valley tolerance of 3" jn 30 sq. ft.. 

2. Distortions: 

8.. Slopes shall not exceed 3/8" per foot. 

1> " tP /..I C /'~ ,f & ~ /1>1 $ p e",1:. 'Tel v/fk...L;t y !t'e~At' 

c;: .3 II 

2, ..1t.Il~L £(fCi£ £O~ ~1r~r ~ s A./oT1!:() ~A../ 
.:JuL.elIY, 

RPP-ASMT -53794 

.L{L~ pc ctea o:,r: 

I 4: .J:p"""U 
Date: 

h !ef U'G"w 
I D1S'tl"'lOlAtion: -

j WS Gravr;s 
, eN Zangar 

A. Short 
I r;t; File ( 2 ) 

I 

; 
I 

/}6,p"lL CC)w~/J7P~.5 /lCC£~dv e'A./ .3P,49 
~!A..-;'~ ~'TJ70R St.FETY J?EATUR.SS ,----~-------------~:-::.""---~:-~---

1. Wear hard hats, gloves and eye protection. 

2. Check access ladders to pla.tforms for safe use. 
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I' " ~----.--< .................... -~ . .,..- .... , .. ' ...... '. 

I": VI7RO-HES QUALI'I'Y ASSURf--1-rCE 

ERePiA~W 5~4 ...... ," 
Rev. 0 1 

:O~J~CT IAr-614 Contract AT(45-1)-2124 
~~7U~~----~~~~~~~~ 

6 _ Correction of secondary tank bottom ~ fla Inspected by: 
• '" I P;9v1 ,.j 

FERmcES: Specification HWS 7789, Paragre.ph ll~. 3, )ottoms Date: ~tZ 

WS Graves 
! 
I CN Zangar 

A. Short i ~ File (2) 

4) A./ r:' t:? ;V"J I 

TSR DATA: 

/ ~~ ,. c/J4 "" "It Y ~ (,.,!1',.,,)4 f1tf'1V J C ~~d ~/ 
""'" ., I 

Ptt/., qc c;, ,sy t/17~ FJE("'P ...sU4WI'VC~u/ i 
ezM 2--/9'-42<;;> 

Requi renents 

1. Flatness: 

a. Peak-to ... va1ley not to exceed 2". 
b. One peak-to-valley tolerance of 3" in 30 sq. ft. 

2. Distortions: 

a. Slopes shall not exceed 3/8" per foot. 

I a.,2 Z ,PLI'PC-e.5 F¥,ce e pel? z." r'eH.e -7?)~P~c.,I 

flJc..~~1! • 

/./;, 1</,,#£ ~f(ce~l?el/ .3 /I JZ!'£,e.-,,/,v<..:.e.. 

T~JL ~~;{)/ntf)vJ ""cc',;H~ "Y ~/~ ~/.,rq 
~1£/«.!£u,n1)t/7P/F~ ~A/p /9A?c'~ ~/~.(I~,.MQ~~ 

A.,.'q.'{g AJ."DjOR SAFETY FEATURES 

1. Wear hard hats, gloves and e.ye protection. 

2. Check access ladders to platforms for sate use. 
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RPP-ASMT -53794 
Rev. 0 

u t._ .. _______ ~, ~.rt~ •• ~~n~~.~.~.!~"~z~C~! __ • ___ ._~~.~~-~~+~~-ff~3~S~~~·-~~ 
Cofttfaot A$'(~' .. 1) ... 1f4 I. ~, nattJ.t 4/14/89 

. . dettbNriI'C!ii r &Ad. te 
"' i!L,; 

.t1td DATA: 

RI.t11&t1on sill'll. 

t t 

~e ui .tm~nt. 

1. RUiocraph all weld seaM in bottom, knuckle plates And thoae 
a4Joil1int tl:N'Jt Ihell courte. 

2. Cheek tor -

e.. 11111 and. x ... ray quali tt', , 
be . '~er interpretation end matitin« ot film. -S;Elff Aft? IE I 
c. .eordina at Cleteet •. 

=,. M'J)al:r all detective weld •• 

a. VilUlllr check all ~.ld8 prior to repairs 
h. Aso8rtain thlt repait procedure 11 acoeptable. 
c. Cheek and :record It-tf!y tl1Jh of Tel'a1rs, J 

D $tr bu 
WI Graves 
CI knaar .- • :4fr 
A. Stuart 
~ Pile (2) 

o/~ 

Ole 

4. Vl!Ual~ wi tn!l! all tDfJC"'part1cle t •• tlO1. ) />--' 

I.. dontinuallr eheok teat!". equipment. 0 . '-
b, Recotd poe! tion and locatlob of teltaL (,:,,0 /V'? /LI£ co,eo.. t:> s) 
Co Adeert&ln that all areal ate repa1~d 8atlltactorl~. 

;. Vllu&l1r ol1eek all area.s top and bottom for objectIonable detect.. t.? /C 
#~..,... / .... Pr ~--f~ )i!tE'V5C'l/1!f8L.t!£ Pc· re:..C"e·r::; FOt//y 0 
IN ..,-J.lI.!!,. 60,....,-0/,,·r) -,-HE ~t?;Y,~//' lPRDIOdPZRPfls.,e 
POt/NO 0",1 ~9""', ~AI~' .eC/?S,9;J1/ /?PP*A2-s. ,If) ~e 
ril e- rt- (/t>1<!. 6',." C"E- AI, 8 t/l- L3 .,~y Pe; t!1t:Wtl2!! Her tJ !!$~.s 
Pt:'t!Jf.S All) 7~ S e' t;,;;:AJ? ,0 f"P1!.t>v I pi/: svJt t='IC I cAl, 

... m;~'~~,1t'f ft!l:~ '. ~ · • ... I , 

1. 'We .. r bard bat., ,10V81 Add t)"e proteetidn. 
2. Obtek ~Mbbidl, ta.D.k ,f'OUtl41ft1. 
3. Maintain ,.'e 41stanee to p~vent x-~ tXpoeure. 
4. Cheek leattoldins, br&eketl, la44erl fo~ late aceels. 
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RPP-ASMT -53794 
\'l Tfr,)- 1-:8:: oIl11~ T lIT] M:~!c:;1.:R.ANCE Rev. 0 

------.-.. -.---.-.--... -.... -- ---.------.--------:--':p=--n:-.' p-'3-1-··c;~d---::-b-y-: - ... 6'j ...... 

10,,3-._._-----_. __ ....•.. __ ._-_._-._--
FENrt:RE '.411ydro~~tic _~e8t of primary ts.~J{, _~nk 1C22..-____ . ___ -H~~iilIIIIIC:r:::Iii!!S~L_ 

'1'""8 t r.>' 

REFERENCF:S: l'Ttl Dre.w1 ne - ~ I @:i~; I$~ <W 
i l. .le:, 1. J' bution. 
j 

! WS Graves 
I eN Zaogar .. en i 

I A. Short I ~ FIle (2) 

O'IH F~R ; --. r {i : HWS 7789 r pa. ra.g:rw.pb 16. 0 
i 

--_._---------- "--'-' -- ---
A,_'ceptance 

.R~Jld ··';m·~nt..:3 . ____ . _______ . _____ ... __ . ___ , ________ .. _______ . J 

1. See tr.aa.t four vessel penetrations a.re hlankpd cl.osed. 

2. Fj.ll tank to a depth of 39? .:::. 1 'f. ( 
I #J) 

3~ - /0 

3· 

4. 

Coat all aceessi ble weIde wi t.h t,lue cha.lk. 

Ins pect all coa+,ed welds for leaka.ge after a holding perl oQ' of 24 hours. 

Note any new irregularities in +,ank. confi.gure.tlon./Vc>/v~ ') 

K 40!- "'rE:':: I A/5 V ~ q ., ) y::.~ c ~ Al --= I::" :"T E i"5 ~oM:= / .. .i.:..'D T 

F R:.. ~tC -, :.,) J.~ t'; '-.:) J PI? I" <; I.) ,",~ .~ B r:_ \/ J:: ep '\/':1 ~'" / 5' I SL./-7 t:> ;.::. 

YJ,Q.iS e USe"D ltV /-IV!) t:: ~/, 

t:) I:::" 

oK 

.. -.. , ... _ "-" __ " .. -. ______ ._. __ . __ .. _L ... _______ ... ___ _ 

I 
;. 

Wear hard. ·h.a~,8 J f.ioves, and eye protect ion. 

r.he.:::k scaff81ding .'.n a.nnviue befoIT. lJ.stn.g. 

Elr;t,e.r annulus only wh~n other personn~ 1. are presertt. 
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~".HES 'JJALITY ASSURANCE 
wc:::cs 1 n:z::c: 

IAP-614 CDntract AT(4S-1)=2124 

-8- Iosulatian 11.1 Bottom. of 

~CIS: .Pm Drawing 38510 ... 4 ana. ~,8510-9. 
PDM Bubmittal, Willard Smith, dated 2-12-69. 
Draw1.Q@; H-2-64307, Rev. 20 

IQ~. 

RPP-ASMT -53794 
Rev. 0 

I Prepared by: 
E. S. 1.)&v18 

Inspected 'b7: 
?£ t: 8.£ r;;.d 

Distribution: 

WS Graves 
S'peci.fication HW'S-T(89, Pa:rs.grapb 9. o. eN Zangar III( C 

A. Short 
~ File 

>THD DATA: 
mttelle - Dral'!.lB.t1on of Kaoll te-2200. 

:Re ui rements Yea No 

1. Revlew feature No'. 7 as a check 011 embedd.ec materials. 

2. Condi ticn~ of environs }?ertaining to: L--"/' 

E'I\I./££ tU()/t,{, :.:r;: ;FI.:' f'.;.) r?y' 
&. PJ:"'CItection of ta.nk bottom a.nd materials. 7'/-)11rl<I.'///' 

( 60 00) ( 1 cOO) 7'~ ~"V I..(;;,J' £' t: ,'"Ou~")r'?) 
b. Temperature -"( stee-l" ~I 4o. . (' //. ,,~ A:' ,7i94~~j, 

ot'//9/t: '/- ,eAIV~£ ¢'Zt: 71' 7.:~ /;0'..///.:7, 

3 . Forrl'N' o:rk: 

... Maintatn minimum 1" under pipe and 2-!-" over pipe thickness of J,-" 

i t1sulatlon at the fOUT 4-inc·b vent pipes. All other places ... , 
miG,imllin of 5" thic:k 11ls'IJlat50n. /;ft/r /l~/'-~~'-::; .. :; £.5,T"'d''4.r.JTE() 

/VJ /N/,Njld,/'~) // // , 

[;, .Joints" con.figu:ratLo{l a..'ld +reatmeilt ~o m8.inta.:Ln etrength and ~. 

t.he .rtna~i characterieti cs. 

c. ScreedF and blackouts - a.ir trenCh8G and ~tra.inga,ges. 

4. Placement: 

a. 

b. 

c. Obtain samples ~ one each 10 batches or minimum of five each day. 
.¢. ~A/'~!r:':E,;:; ~6/Z- SEc.: T7t'!J;. .. /, Wo.'€ &,;$,7.)/1','/ /) ~' 

continued on sheet 2 

,-
1. Wear hard hate, slaves and eye protection. 

2. Check air inside tank enclosure for pOisonous gases. 

3. Wear air filter when near hatch mixing operation. 
\ 

!~. &ercise care entering a.nd exi ti.ng tank. 
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RPP-ASMT -53794 
Rev. 0 . 

. _. __ ._. ___ . ___ ._~._Y1!~ES_~Ag_TI_.~Eill~~~. ___ .... ___ sheet 2 --
~.§14._...:.._Q~.~~rac~_~45-.!1-2124 ______ .r ... __ ........... _ ... ., .• __ .... _ ..... w .... ~ ___ ... ' ._ •. __ ....... ,_._. ______ _ 

PI. !!E .. ___ -~: .... ;~~t1~ botte. ot ~..:._~ 10 z...... 
----~-.. ~- .-----.. ~-- .. ----.-.. _ ... _. _____ R!~i rements .. __ .. --f Acc~t.ance 

. (cont1nue4 troll sheet 1) --..... - ... ----.-.. --- _Yes Bo 

5. Cur1D1: t ~ 

a. Covered with moist burlap tor twenty-tour hours - then air dried I 
tor ~netl-Ilx houra. /fIe PtZl £,P n L(., re,J/ /~ .P/c~1E. ' 

Zt9t:J ~.:sl - u~~V A,),r/l/,,-/ 72- h'*~G.s 
b. Telt. - lhall not be lei. than 200 pli (wet or dr.y). 

Batch 11 

BlLteh#2 

Batch 13 

Batch #4 

Batch #5 

Batch #6 
Batch,., 

BltchlS 

Batch 19 

3 4!.y 4 4., 5 del 6 AAl 

6. Repairs - 8i ve nature and description of repair. 

§) ~ .:ua!; p~ It: c::,cA- C K ~ - / 7Z> z.. /~C#£J P£ e;&> 

~eu.sj /Wt/ .$eC J7c)~(5- ~,7'lJZC ~~ 7' 

~E)A/&" CI2,f1/C~> t</~ Pc(4' tIP"",! • N~ 

r1~rElZl/9-<- /~.,s:mL(Lp-

C£,4c£S 8CCu£lCeP )IS e£lSuZT~;: R,c{£/~ 

4/~ //L4rE se,A/e'/Jrh'. 
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RPP-ASMT -53794 
Rev. 0 

-----'--!J----------------------- -----____ _ 

1..£ 

_~ _______ '!L __ ~-----------------------------.---~-----------~'f..-J--~-. _________ . ________ . .e::::...... ________________________ _ 

3 ¥/.,$ jt 
-----.-.---------------- -- -----.-~---.. -
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- - ---------- -----------_ .. _--
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l.14 Kligfield, G., 1969, "AY Tank Fann Welding," (Letter to B. Kirz, June 10), Vitro Hanford Engineering 

Services, Richland, Washington. 

1-198 



, " 

r 
TO 

SUBJECT' 

Ben Rirz 

MP-ASMT-~~~4 . _ / 
~ ~- 1~e\lLf-~ 

HANFORD ENGINEERING SERVICES 

A DIVISION 0' VITRO CORPORATION 01" AIdERICA 

G. Kl j gfiel d 
DATE _______ J_u_n_e_l_0,:..., ___ 19iL ' 

-' 
AY Tank Farm Welqing JOB NO. ]/f f-Io IV ' 

In the past few weeks I have met with our Title III 
people and the contractor (Hugo Stein) to discuss the incidents 
of repair on the Welding of the primary tanks. \{e were led to 
believe that once we got into the heavier walls (the primary 
tank) we would not be experiencing as many re'jectable welds as 
we had previously. The net results of the welding on the bottoms 
for tanks 101 and 102 are generally good in terms of flatness 
but in tank 102 there was a fit-up problem and one of the seams 
had to be repaired several times to meet our rigid specifications. 
The remaining part, of the tank bottom was in pretty good condi
tion. There were more weld repairs than I would have liked. In 
tank 101 we feel that the welding has been decidedly improved; 
whether this is a case of more inspection or better welders is a 
matter of contention. There has been a continuous pro and con 

. on the merits of the automatic welding, and really today I can't 
say which is giving us the better results. We know that the 
automatic welding on the secondary tank horizontal welds went 
along beautifully. There is a feeling that the machine with pro~ 

. ~ :adjustment and operation should do the same thing on the primary 
tank. Hugo Steinwahts to get the machine into an operating con
dition and prove to us that good welds--looks and integrity--can 

(, be made and will be made with this machine. We think that the 
machine needs close supervision and care when out of use as well 
as while welding. 

In the past week I have had lengthy meetings with our 
people and PDM people, and find each trying to do a good job. A 
better understanding between our inspector and Hugo Stein is what 
is needed. In my meetings Friday we sat across the table and 
reviewed each item of controversy and hope we have reached agree
ments whereby" our inspector Al ,Short is the eommission representa
tive and, in a dispute, his decisions are final. Hugo Stein under
stands this and willw9rk on this basis; he still,believes that in 

. . . . 
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,1H;)V(;lrl1l ttrett(l whlilr@ we ;i,nCiice.teCi "" FOI"Hlible rejection when the 
weld would be completed that he would be able to prove to us 
that the welds would be in good order. We have left this up to 
him; we have stressed that repair inc:i.dents should be reduced 
and I"e all agreed that had the automatic vTelder been in better 
working condition the present disputes might not exist. The 
PDM specialist on the automatic welder vTill be in next week and 
make adjustments so the automatic ,{elder can be put back in 
operation with confidence; in the mean time we have authorized 

the use of manual welding so that the job will not be held up. 

After our across-table meeting we went down into the 
tank to examine several of the vTeld areas that were under dis
cussion and asked Mr. Wormley, ARHCO, Metallurgist, to join us 
for his opinion. I would say that he backed up our concern; 
that is, indications that we may have a problem in reading 

, x-rays with several of the welds w~th too great a notch between 
passes (code allows rejection if x-ray shows possible masking 
of defects). Again Hugo Stein stressed the fact that these 
were good welds, and he is sure that there would be a definition 
such that the x-rays could be read and he felt that the final 
welds would be acceptable, but he said that he would have to 
concede to our final decision. 

,I feel strongly that we have taken the right action, 
on-siter with the people involved and see no need calling in 
Mr. Kinghorn at this. time, although I did feel that Mr. Bach, 
who has been working closely with Hugo Stein and has been a 
good catalyst in this controversial period, should stay on the 
job until we get 'the weldingvTith the machine on a good solid 
basis. I have called Bob Wendlandt at Seattle and have expalined 
that it would be most inopportune to pull Bach off the job at \ 
this time, and :to see if he could arrange to have him stay on for 
another few weeks. I will keep close touch with the job and keep 
you advised on pro~ess. 

GK/js 

cc: G Knoeber 
H Eager (2) 
CW Cardwell (2) 
H. Stein (2) , 
B Armstrong/JWormley 
WS Graves ~";,.",,,,,,,,,,,,;~ 
M Schulze 



RPP-ASMT-53794 
Rev. 0 

l.15 Lien, D. G., 1967, "Computer Study of AY Tank," (Trip Report to Chicago, Illinois, November 27), 

Vitro Hanford Engineering Services, Richland, Washington. 
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On November 15, n ~et1ns ,; ..... v ' ..!.l.d ,iii:.: Frof.::sscr x. !':ilo:::-=clt., 
Illlnois Institute of T chnol0aY; P. ~ratch o.G_ ,.~. p.: :::~l~02"..z) 
Atlantic I~chfleldj C. C~Vtou1 Ate-~; and tho nut!o~ 2t th~ 
Illinoic Institute of Tcchnolocy, ClllC~eo, Illinois. T:c 
1'0110,.;1n1$ ~r the main pointe 0 the t:cctine: 

1. The pr1mn.ry steel tarn: will b(: $;} ..... lyzed by ~e C0mputel,"' t::> 
detc~ine ~in1mum pL~tQ thiru-ness, cottom K-~~c-le 
top expansion Joint c;pe. Thic in:foIr.:l!:.ioD. vill be 
to us December 4, 1967. 

2. . The elliptical domc Gco ... etry 'ldll be f:ct by Illi~o:1.J :i> st'::'\/.\"t • 
or Technology uDing . a. 15'011 mino· a.:r..i"". 

3. The steel d.ome of the primarJ ta.n1:. "''ill be sup.,.. rt... y ;;h,;! 
concrete dooc throueh ielGon t~J)e [cld ~~~horz$ c;~~!sion 
anchors arc not required. 

4. 

6. 

Stif!".::n pri.me.r'J tnnk "botto . t. cen"'cer uir )1 .ur:t. Allow :./,., , 
clearance at air plCllutl L'Ct\iCcn .f~::.r.k bottom m-.i;rinc:;.. ... ~.,~ 
embedded steel ring • 

Compr cted backfill io not r€qui ... d ..... ro~rr-l tun.1.c. ..... is to 
exp~nsive for the benefit t providen. 

Computerized earthquake tul lysic of b-~l'i{:d tt;~- J(robllZll. i 
approx1m:ltc1y one y(;ar a\\'a.y .. 

1. A cil:'Cumfer ntinl. c:'":pcnG!on Joint iZl ·t lC 'b...e ("! 

'I.'Ull footing from sln.b ~'-y b 1 mor" "'ci.v" u; e:; ou::; 
tho.n sliding joint bet',Jc!::n ,,·u.ll .':md. O~ c ~1a • 
invcotigatcd by comput~r. 

8. Ii cIUohabl.e load bc~u~il'l'; Jt.':;.tcnal 
outer liner ond concrete l.iZlll at. 
~::pa.naion. ~o r(.duction is to be 
at this point. This ~ter1 
3' up \Tall. 
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~{. II. Pi6ka.dlo 
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:'i"ovt.mbcr 21: ~ S '\7 
'~C"'~t: ,~ 

9. " Ix. Ha.teh inf'oroed us t htt·t hye.rcr;e. .)uil ~-ll:P i n ~:.nr;uls~~ cJ~ce 
uould 'be negligible end t:l1ould not 'b~ ('! OIllJ _o.c-rc-. iI: U .. :::10h 

10. If the c eondary line r is used as a. concrete f01U C\~ h:1:::o of 
dO!;le i n annuluG aree" it f.llould not b~ fust. .r.ed to :;;:i.:1m.c:n::,..r 
t ank . There should be !l i'ree .1oint at, this <1unct~i.cn .. 

11. K.'lolitc 20 and insuJ..:1.tin3 coner ·tt.:! in eencml j;:~fj ~.L .. cu·"'se'".l., 
?roi'eccor U11bradt cont~~ctcd t-1C?1 A:vcr:" ':0 of' Po:z.~i;","(.lr,~l Ca:.e:..":.t 
A!izoc1n.tion, Chieago. I t ' .. o.c !4r. AVCl'ico. f opinion t'l~.v ;;:ny 
insulating concret.e that 'Was' to b~ c'poscd ·to hie;h t,~e:·:!.tv.l"C,", 
zuc a s stress rellcvine; ,;Qulll :produce Ghould l~<)CC':: ' ,~c f:''1.::~:...ul 

h.olldl.ing. Care should b", 't.<.;...~cn .. 0 CIlsur<.: that one Glrrface v!'o 
free and toot all moisture '(·ra5 dr.tv('u o:?f oefor.ri ztl"CSG 
relieving_ 

DGL:hv 

co: G. In.i!.rfield/C . A. Buroau 
DGL/Fil~ 

, ' ~~~~ 
, .,' ~ 
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l.16 Lien, D. G., 1969, "24l-AY Tank 102- Insulating Concrete IAP-6l4," (Interoffice memorandum to 

W. S. Graves, November 3), Vitro Hanford Engineering Services, Richland, Washington. 
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TO 

FROM 

SUBJECT 

HANFORD ENGINEERING SE:RVICES 

DIVISION OF VITRO CORPORATION (>, AMERICA 

INTER - OFFICE MEMORANDUM 
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{LOCATION on 

On October 17, 1969, AI Short and I visited the AY Tonk Farm site and 
Invesilgated the Insulating concrete In Tank 102. At this time 
Tank 102 had been stress rei leved and fl I led with water for i·ho hydro 
i"esi" . 

Visual eXamin,rl"ion of the insulating concrete at the base of the primary 
tank disclosed considerable cracking and spal ling of ·the surface layer 
around the tank periphery. A couple of cracks were approximately 1/4f! 
wide, several teet deep, and extended the tul 1 height ot the Insulating 
concr010. The concre"l"e top sur·face felt spongy to the touch. Many 
of tho air passago sloi"s wore partially blocked by spalled concrotccl. 

Thero was no visual evl of tank settlement or lndicai"ionof largo 
unsupported aroas aroundl"he periphery of the primary i"ank. The bent 
plato ring around tho insulating concrete Was In pl~ce except for one 
break of approximately one Inch at a plate spl lee. There was no 
Indication of cone rate sp~1 ling beyond i·he rei~iner plata. 

It Is my opinion that the surface cra6klng and spal I ing of Insulating 
concrete was a direct result of stresses Incurred during th~rmal 
siTuss relief of lha primary tank. More specifically, tensile s"ITesses 
In i·he periphery of the Insulating concrete and stresses produced by 
skin friction fn)m expansion and contraction of primary tank. 

At this time I feel the Insulating concrete Is adequately supporting 
the primary tank but feel it \IIould be wise to examine the concrete 
aga j nafter' the pr I mary tank hydro test water has been removed. 

DGL: hi 

cc: M. H. Piskadlo 
DGL/Fi Ie 
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l.17 Lien, D. G., 1970, "Field Trip to AY Tank Fann," (Letter to G. Kligfield, July 10), Vitro Hanford 

Engineering Services, Richland, Washington. 

1-209 



TO 

RPP-ASMT-53794 
.0 

HANFORD ENGINEERING SERVICES 

IN R - OFFICE ME RAN DUM 

DATE 

OR DEPARTMENT} 

On June 30, 1970 I visited the AY Tank Farm ith John SI (AEe) , 
Vol'ert (ARHCO), and Bob Cal II (Vitro Field ineer). 

The Phase I repair work was in progress in Tank 102. Approxi-
mately irds of the Group 1 perimeter refractory concrete had been 
removed (reference Drawing H-2-35299, Structure Modifications to Insulating 
Concrete). From observation during the removal and inspection of the 
removed refractory concrete I noted the fol lowing: 

1) In al I sections inspected there was solid concrete at 
the point of primary tank bottom contact with the refractory 
concrete (tangent point of primary tank knuckle) for 
an occasional friable layer, approximately I inch thick, 
at surface. 

2) Most of the refractory concrete was sol id or in large 
pieces from metal retaini band inward except for surface 
friable layer. 

3) The surface pictures previously taken prior to repair 
are not representative of the refractory concrete under the 
tank knuckle. 

During the early discussions reference to ible ref 
concrete repair work, it was the general opinion that the refractory 
concrete in Tank 101 was in better condition than that in Tank 102. 
Simi lar ir work to Tank 101 was su ect to re-evaluation, based on 
what was encountered in the refractory concrete during the repair work 
in Tank 102. 

In opinion, based on my observations and inspection of the 
refractory concrete removed from Tank 102, a re-evaluation of extent of 
repair work to the refra concrete is warranted. 

One method of re-evaluating Tank 101's ref concrete would 
be to select four or five of the worst surface appearing sections and 
remove a 4 to 6-foot section of refractory concrete back to tan knuckle 
(ta point), noting the condition of ref material. From this 
information and sample compression of the ref concrete removed, 
a more educated a proach can be made to the repair action required. 
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AHfORD ENGINEERING SERVICES 
A DIVIS'ON OF" VITRO CORPORATION OF AMERICA 

INTER - OFF I CE MEMORANDUM 
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TO: July 10, 1970 

It should also be noted that the concrete 
from under the tank knuckle and replacing it with concrete will have an 
unknown affect on tank knuckle stresses. 

D. G. Lien 

DGL:vs 

cc: W. S. Graves 
M. H. Piskadlo 
C. A. Sur saw 
D. G. Li 

1-211 

HES-59 (12-66) 



RPP-ASMT-53794 
Rev. 0 

l.18 Schulze, M., 1969a, "AY Tanks IAP-6l4," (Letter to C. W. Cardwell, February 17), Vitro Hanford 

Engineering Service, Richland, Washington. 
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Fcbrun.ry l'r t 1969 

c. U. Cardwell 

H. Schulze 

AY -Tunka IAP-614 

, ) 
'Xb/:) :r.ol1Oi.rirl~ V't':!l"bal. t"tgl"el!m:\~ntl'3 'We:r0 ma.Qe on 2, .. 13-69 at 2111 .. AY-'l'o.nk dte: 

1. 

" .). 

4. 

It will be !lutisfc,ctor;y' to install tmn,,'I,lo:c:!.ng !"lreb:rick u..'1der the 
Air Pillers) Drawing H,~2-6t~307 ~ Rev. 2, to uttn.in proper elevation of 

\ Air PiJ?0 fro:'1 'l'tmk nottom" 

'1'ho Kf.tol1.t~ th:lcJmc!:!1J will b(J~ governed by UH~ cros~3-r3ectlon I!'~O BhO"\.tn 
on DrQ,\-rin[~ H-~~ .. 64307, Rov. 2. ThWll' mini'!;llU!!l thielmetHo of Kaol:tt.e 
OV0r uny ar(Hl in Tnnk Eottom w:t.ll 0<' ~>p.-

Blopo of \tl:),\Jbble~; \I or :rIpples :tn 'lti'.mk Bottom may be 111 per foot l·ather . 
than 3/W' per foot :per Gpec. mm 1157789, Sect. J)-i. 3. 

It '\-rill b(:; n.CC(ll)ttJ.'ble t<:) :tnwball flat h~X' f)t:tff(~n~I"o on top of oeconc1tu'Jf 
'I'I.~,nk TJbttor:l CLn uc~ceS8ary to constrain Hbul)bleu" (J.l1<t l)reV'ent· el'!J.cking 
ox' deI)I"Cl1sions in Kf.'J.ol:1te I),g mtw b(~ caused. by deflection of r:bul'1bles" 
or ri.l)pleo. 'l'hcht!ight. oi~ Ko .. oHt£l oveX" tle.t bar elw.ll be ;in minit;).\llil .• 

People ut the site n.t the time of d:locu...'St:lions: 

cO': 

A1~C 

m: J~fl..ger 

DJ Squires 
JO Hodgero 

Ini; Elli.;cr 
\>73 Armn.t:rone, 
G'd Knoeber 
HS Graves 
EE 3mf Jeh ~ 
G K115:1:'1010. 
[·fL lUkins 
l'-13/filc::: 

PDH 

Der.L.'1 Buch 
Htl,go stein 
RE HencJ.1nn0.t~ 

\--.IF S)Qith (nubcont.) 
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l.19 Schulze, M., 1969b, "Subject IAP-6l4 PUREX Tank Fann Expansion - Insulating Concrete," 

(Letter to C. W. Cardwell, February 19), Vitro Hanford Engineering Services, Richland, Washington. 
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c. W. CardW"~ll 

1'7. S. Gra:ves 
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The data fo;rwarded by vlillara. Brui th ~ 11:tc. with letter pf 2--10··69 to 
Pi ttslJttt'gh-Des Moines Steel Company has been revie1<reel. The fol1o'.-I"ing 
comments apply; 

J.. Tbe \h'a-tvin~:s do not allow the ~tnglG the conoretel:'eta1.n5.ng form.. 
We vfou:ld like to I'H'iH\l t-k §lIlope betW(;'t(tllJ 45 !:met 10 degrees t:rom the veridcal 
to lessen 'the )?Ouib:i.l:tty of a throllghcrack openl:ng uP.. 

2. As long a.s the seCi.onda!,;Y tank bottOl'il b not t.:tat v 'we would prefel~ i:'. 

pouring sequence of Pot1;r,,3 1 {I.; ~;; ~ 36 17 ~ 19; 18> 20 (St1le tnllard 
Dre;!,.ring f;lnfl then. at 

:1.n£5 ;t'rol11 any ot the abr:rve l:l.stec:l l.)oU:r~'i. wTe w~:fl:ll(l 

,to :e(:l.ised l?oX"M.ons the $teel bottOliI$ 
being moved j,nto Ut1j;x}"j.i.:r'ed se(f'bOX'1ll thus Gompounding 'bhe amount of db),,· 
tOl"tfon whioh bEl pre~ent. 

Not.e tht"",t in accol',la."tHlij with o:ra'W'i:ng :Ft~.!t-64:30T it h; rq)M' a respomdbili'l:;y 
t<:»;>rodllce .an .:tnsu:la;I;;:1J'l~ f~t'lrf'acf.'i leVl1!l within. plus or xninttr;! .:1.111- l.nch. Iv;'!, 
alao Ufiderstwld that the ifuaolit!;:: 2200 LX cantlot be rlBed ;tn thirl la-yel's for 
l?e,tchil.1g de]pr.-ess:tcms which $~d.g}.rt :'."l'J13Ult as the SH!~ooi.'lda:r'Y ahel1depresees 
under the oonoX'ete loeuH.llf~' 

"I'lSG:fwk 

cc: .M Schulze 
Iff;;: 
MH Piskad.1.o 
OK/CAS 
~mG/f'iles 

Originsl 
W, Graves 

w. S, (lra.ves 
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Max Schulze 
!AP-6111 ~ .•. AY ~Panks 

. S'~resG Relievlng of 'rIC 102 Tank on 9-30-69 

, 
/ 

o 

On 'l'uoso.a,y" 9-30 .. 69 ~Iwaf.l callce'l at home by Dave Squires several times between ;' 
7:00 and 11:30 1),m. regarding progress and problems durinG IJtre~8 relief of 'rank 102. 
After the B'econd c13.11~ nl)Qut 8::30 or 9:00', Itded toeall Sarge Gra.ves to aee if he ' 
wanted to go out to the tanka but, could not raise him. 

Squirps called ,about 11: 3()~{~ tell me that he and the AmiCO people. Bill 

The ,fate~ot ... r18e tl11'Ough the midnight to IU 00. n.llt •. o.1'OH vms 110 I,' per hour and was 
tho same for thermo(Jouplcl3 at all points in the tank., '11he thermocouplEwin. the tank' 
bottom were'performingerraticall;y 'tIith the exception of numbers 15. 16, 21, and 
which 'werefairly ootwto,rrta,11d ~gieed with the hro thermocouples fas'tened to the 
knuckles',' '.Il'emperaturein thebaae concrete was 180 F conaistent1y. . 

:r tnlked with 'f.(teindnd he was DCyt' in fnvo);'·of tlie,lOOO F forthrcc hours 'but wanted 
to;atay wlth:t,he ol"i[~lhti18pec to sta¥ vith the 1100 F for one hour. 1 .told him this 
Hou'ldbefineifhe>would'ilOid tile. 1,0 F' per hour x'lse nod'thaf this' 'Would be 
1/2hout-'· o1r'e'!r'the new agl:eement and :r cbul(ft3ee no problem there • 

. I 
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; (/" 
Dur:tng th:lstirne the ARliCOpeopl0 chE;!cked a.t intervalsUfltU a.bout 4': Oo~:When 
BELl Armstrong carne down to stay. At that time we were getting very clotJe to 
the 1000 F in the bottom vHhrent'l1.ngs of 915, 935; 960 and 10;30 F, the knucltle 
rel),ding belng 9'(0 and 980. Dome temperature £tt tlio.t time was in the l080~1l70 
ran~e. At 11; 30 a. m. we decided that we would accept the bottom no being at 1000 F 
and started the three hour count at tha.t time although Stein still! had the option 
of going up per the orig:l.nal spec if he could. In the event temperature rise from 
h: 00 a;m. on was' extremely 010'" and it was obviousihat we had peaked oui;;. T)lU8, 
while the decis:!.on to go for the option of three hours at 1000 v' was made for a 
different reaGon t it would have had to be made on the basis of the actual performance. 

. {fI' .• 1-x:' -.7 e 1-
Stein called Tom Gordon at alJout. 6rJO\\'to a.dVise him of event.s and'~h.1m out by 
7: 30 ~'t\d start the reduct i OXl part of the cycle. He showed up at about n: 00. Herb 
arrfved in the morning and. wanted to document [ill happeninga. While I was giving 
my account of the peaking-out IJ10m Gordon lnterru}J~ed and atrenuouslyobJected to any., 
idea thiit ldsequipment could. not have continued beyond. the points !'(}ached. He 
b18Jned the original long delay at heat-·up of the tank bottom to our thermocouples 
stating that it was his beli~fthat these thermocouples were lying in water in the 
Kaolite nndl'lcre not recordlng. tanlt l)ottJOlll temperature. It encapell me hOH tank 
bottom'temperat'ure could have 1)cen over 2000 1.f there vas D.ny ;.tater in the Kaolite 
for tho thermocouples to lay in. 

Upon retUl'n t.o Hichle.nd, a meeting '\-Tan held :l.n Ben Kirz I office with Krema, Kirz, 
EJJdus, Knoebel', Kligfiold and Graves.' I .1'0.0 aBJ~ed holY I 'W!ifJ sure the: tank .ms 
stress reltevetl and I stated that minimum temper~).turcg were based on the correlation 

. betvee11 the four bottom thermocouples and the ones in the knuckle. Graves state(l 
that A8NE Go<.lc a1101"eo. strens relir.tving at loo F leos (1000 1") for three hours. 
ash:ed about;' €n1Y further. reduction and consequent time.. A check in the Code boolt 
that fo;c 50 Ii' Iliare reduci.,ton (950 F) fi vo boura at temperature wpuld be required. 
quicl<: check c)f r.rrY notes showed that ren.d:i.ngs from 3100 a.m; to 8:00 a.m. confirmed 
thiBbonditio~ was met also •. 

'" , :1 
Upon completion of the; mec~ing, IG.igfield and I tullted to John Adams, PDM, Director 
of Hesearch, and requested: that he come out. to Hanfal'd. as soorA as possible to discuss 
new stl'enr>relicf procedure!3fo:c 'In(~l(n and. to. see the interna.leupport system GO that 
he couldb("ttor apprecif1te the problems we anticipate in the removal of the supports. 
Adams ste.ted that he1wuld beunavaill1ble through the mi.ddle?f the week of 1'0/6 and. 
van ted to Gec the curvesfo):' stress relief of 'fK-I02 and talk ' with 'l'om Gordon prior 
tocorilin(~ out. We Ittter talked to Bob Hendlant. PDM, BelleVue ~" It-lashington;, to impress 
h1m ,.Iith theure;eney. orO. V:l.B:tt 'by Ad8.111S., . 

One mnn.l:l. item of interest was the nCii,r failure of one of the s:pringfJ on the inou·· 
111t.ion.1l01c11nt; bahds!' 'I'l1e spring had bee.nlocated 80. th,at l.t straddled a. gal) between 
ba.tts in the ir18ulation and was thUG cxp08ed to tank shell tem)}ero.ture. . 'l'hat area of 

). '.' .. " "'-. '.' . ' 

the spring vas annealed and qui-to relaxed. Inl3ulB.'tion 'VtaS stUffed into the crack 
bch:lt1(1 tho 8pring~ I po~nted this out to Al Short 111 the morning so tllat on TK-lOl' 
this cbuld be'pfevenied: '. 

N8:ds 
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TO 

FROM 

SUBJECT 

HANf"ORt') ENGINE:E:RIN(:; S!:1:RV!C~:;S 

DIVISION 01' VITRO CORPOllATlOtl 0. AM~f1;CA 

RPP-ASMT-53794 

U .. . ''<{ Rev. 0 

INTER·-OFfICE MEMORANDUM 

DATE June 11, 19TO 

---"'.-----'.~~-.-;:-~----.--~~ .. ~-."-------~.--~-~----~-~-".-- .. --,.- ... ---~-.---
(LOCATION on D£PAft'fMENT) 

(L.OCATIOil OR OEPAHTMEHT) 

IAP-·61)1 AYTank.s Kaolite 

) 

I made telephone contacts with Ed Dickson, J3&W Refractories, Augusta, Ga., 
this week with the following of interest: 

1. Dickson was the primary contact with duPont, visiting the S1\ facility 
and conferring with Ernie Westbrook et 0.1 about their insulating con~ 
crete pro·blems. 

2. Dickson C),dvised that chemical analys:i.E of the RL samples waf? satisfactory 
for the product and thatchemi:c,tries between friable [cud (:loUd (hard) . 
sampleG w-as within hundredths of a percent. l\cports will be forwarded to 
RL. Physical teste on solid samples met specs. 

3. In j)jckfwn t s opinion, cracking failure at [3H was due to the combination 
of of l': j n pr and tank l)ottorm:: radial 
growth of primary' tank bottoms during [jtress relief ref:ulting. in shear 
fltre[JSeD for wYdch Kaolite· ie notd(;Digned. can be l"ationalized 
that the friable material sheared and crumbled at HI, lessening tendency 
to crack i.n large Jumps. 

Dicbwn recommended repair by pouring 
place of prer.,ent IJeripJ:J.ery. He Eltrongly 
than:..·ful1 .. ·depth repcdn'l> whether· Kaolite 
of Dhear stresseD. 

foot wide fu11 depth ring in 
rebuffed any thought of less· .. 
or structura.l concrete ,'becanse 

5. Diclmon believeEl that a red.esign of innulating concrete J}Cl.d ie necessary 
as follows: 

a. stop pour at knuckle tangent. 

b. Bevel outward for about 2 .. ·3 inches. 

c. Pour outer ring beyond this to pick up support of primary 'bottom 
during stress relief, :Lf necessary. Pour in 6'.·8 t segments. 'l'his 
will undoubtedly crack) etc.) during stresn relief and pieces can 
then be removed. 

Note: 'l'his recommendation will be made to Nooter for the new 8R tankc;. 

HES-60 [8-67} 1-220 A[C·RL I?ICtllAND, WAS,I, 
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6. As to friable material ~ Dick.son poses possibility of freezing after 
placement. I talked to ,Tim 'frumbull, J3&W, Seattle, and he uuggested 
that the anmlli collected a great deal of water 'vrhich could have 
migrated into the concreteand

c 
subsE;quenL 1m, temperatures transmi tLed 

through the primary tanI",. bottom may have caused freezing ot moirc;ture 
in the top of the Kaol1te. 

'T. rfrumbull Strongly recommended using a paddle mixer and a different 
system of pouring. 

8. TrumbuLL and possil)ly Dicks.on wHl be here Monday to look at Kaolite 
and to engage in discussions 8.8 to present a'nd past problems and future 
design. '.rrumbul1 will contact Vollert or Armst"rong at ARHCO. to make 
arrangements.and Graves. or Kligfteld,to advise what arrangements were 
made. 

MS:ds 

cc: WS 
Eli' 
EE 
DG 
DJ 

Graves 
Smith 
Smith, 
Lien 
Squires, AEC 

B. Kirz,/Knoe"ber 
JH Slaughter 
MB/FHe 

Hf'$-,59 (12-66) 
AEC'HL RICHLAND, WASH, 
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Ins12ection of Kaolite in TK-10l and Discussions-7/2l/70 

I INSPEC'I'ION OF TANKS 

E.J. Dickson and J. L, Tn.li'nbull, B&W, and Willard Smith arri vecl at AY tan:, 
site at about 11:15 a.m., put on coveralls and were lowered into TK-101 in 
company vTith E.F. Smith, Max Schulze, and Bob Caldwell, v/HEs,. Some work 
was going on in the vessel to remove #1 sections of outer ring. Dickson 
was shown as-is Kaolite with friable surface, cracked Kaolite:. and method 
of removal. Several times during the inspection of the annulus Dickson 
satisfied himself that there was some bellying-up or oil canning of the 
secondary bottom. Inspection of TK-10l was continued until noon at which 
time all parties were taken out of tank to go to 210lM Bldg. for lunch, to 
be followed by discussions. 

II DISCUSSION 

Discussions were held in 210lM Bldg. Attendees: 

Vitro 

vI. S. Graves 
E.F. Smith 
D.G. Lien 
M. Schulze 
A. Short 
E.S. Davis 
B.A. Caldwell 

AEC 

J.H. Slaughter 

ARHCO 

W.C. Armstrong 
F.R. Vollert 
D.R. Gustavson 

Vendor 

E.J. DickBon - B&W,Augusta, Ga. 
J .L. Trum"i:)Ull, B&W, Seattle 
Willard Smith, Seattle 
R.J. Wendlandt, PDM, Seattle 

A. Pads in both TK-IOl and 102 have a friable surface at the top which is 
not homogeneous with the balance of the Kaolite. Friable material has 
little or no compressive strength and will break up immediately and crumble 
under impact or compression. 

B. The friable layer in TK-I02 varies from about 3/4" to 1-3/4" thick whereas 
in TK-IOl it generally varied from 1/4" to 1/2" thick. 

TK-I02 had one area in par'ticular which contained a soft punky material 
which had no strength whatever and evidence of one or two other small 
locations of like material. 

- 1 -
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C. Possible causes of p~oblems were discussed. 
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(1) Addition of detergent. As Willard Smith poured the Kaolite with 
a Refractall Gun he found that it was necessary to add two cups of 
det2rgent per 200 Ibs. of material per 16 gallons of water, all 
quantities nominal. The detergent acted as a lubricant for moving 
the Kaolite thru the hose; the Kaolite would not move without it. 
Maximum hose length was 100 ft. and 50 psi air pressure was required. 
Dickson doubted that the detergent could cause any problems unless 
by migration of alkalies (sodium and potassium). Chemical analyses 
by B&W on samples submitted covering full depth of material did not 
indicate any difference. When Dickson was asked whether he knew of 
any previous experience with the Refractall Gun, he replied that he 
did not know of any cast jobs being done this way but that dry and 
wet gunning processes were common. There was a question concerning 
tendency to segregate during pumping and Dickson agreed theoretically 
this could be but there was no evidence of this in TK-IOI that he 
could see. 

(2) Vibrating ... A question was raised concerning vibrating the poured 
material at SR and Dickson said that it was lightly vibrated there. 
Heavy vibrating vrill cause segregation, but again, there is no evidence 
of this in Tank 101 as segregation would mean that the cement fines 
would want to float to the top and the result would be a local strengthen

of the top at the expense of the bottom. This does not describe the 
condition in TK-IOI or 102. Large air bubbles in samples in Vollert's 
possession confirms the fact that vibrating was not excessive. 

(3) Screeding - Dickson questioned Willard Smith as to method of ::,;creeding 
and was told that a wooden screed was used and screeding was done right 
over the frame starting at the outside or wide section and moving toward 
the center. Shirley Davis stated that the average pour lasted 2 hours 
and 15 minutes and that set-up time was 4 to 5 hours, and that the ma
terial was still plastic when forms were pulled. 

(4.) Curing - Hillard Smith described the tent and heaters furnished. He 
stated that the humidity was about 90%, but'admitted that no measure
ments were taken or records kept on this point. After a pour was 
finished it would be covered with polyethylene. In some cases the 
polyethylene was pulled after 8 hours instead of a...4->hour.§.....and~.rLQlJ,l'l~~e 
off ~c?E",ll.P tSL"~'"hours while stripping forms. 0ssibly somepoly~thy~eri'~'\ 
was not reinstaiIea~ Dickson asked whether th"e ,casi~-surface was wet at 
alT""":frme's'-Urider-th~ cover and stated that the material should be covered 
for 24 hours or until hydration is completed. This would require a ma
terial temperature of 650 for 24 hours. He stated that dropping material 
temperature to 500 would increase curing time to 7 days. He asked if 
there was a possible drying effect from the air flow. 

- 2 -
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There was some discussion about possible effects of the loss of 
part of the tent during a wind storm, but this occw~red during 
pouring in TK-I01, the tank with the better Kaolite. There was 
some discussion about temperatures and generally it was observed 
that the lowest temperatures were e~countered during and immedi
ately after pouring in TK-I02. 

(5) Stress Relief - The stress relief operation was deBcribed to 
Dickson. Particular stress was laid on the amount of steaming in 
the annulus. Dickson suggested that possibly the moisture was 
condensing against the secondary tank wall and that we had a recycling 
effect for some time. Dickson was questioned as to whether the presence 
of steam could in some way cause the friable surface. He replied that 
it could not. The question was rephrased with reference to steam 
possibly causing problems with the binder. Dickson said that it cannot 
cause problems with the type of binder we have, calcium aluminate. 
Problems could be caused with a calcium silicate binder. 

(6) Binders - A discussion took place around the subject of binders. 
Kaolite 2000 uses a binder called alumnite which is calcium aluminate 
wi th 5% iron. Kaoli te 2200LI (low iron) uses a cal(:!ium aluminate with 
a lower iron content. The K 2000 has about twice the strength of the 
K 2200LI. 

SR used K 20 modified to control chlorides. The binder in K 20 
Modified as used by SR was High Early Portland Cement (Type III), 
a calcium silicate. Dickson was questioned as to resistance of K 20, 
K 2000 and K 2200LI to sulfates. He stated that he would get his 
laboratory working on this and provide answers as soon as possible. 
Dickson advised that the coefficient of expansion of Kaolite 2200LI 
is 3.3 x 10-6. 

The question was raised as to density of the calciilln aluminate with 
reference to the aggregate and the reply was that the calcium aluminate 
is heavier dry and lighter wet . 

. (1) Storage - Dickson was asked about sensitivity of material to rain in 
the dry state and he replied that there is about a 10% strength loss 
per year during warehousing. High humidity, however, will make the 
material lump. Willard Smith stated that the material was pumped thru 
a 1/2" grid. Trumbull stated that B&W now produces the material in 
shrink pack on pallets in the factory but that it would still be advis
able to put a good polyethylene cover over it. 
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D. Dickson gave his and SRls view as to cause of failure, as follows: 

The knuckle forming of the secondary causes a slight 
reverse curve or oil can in the bottom under the out-, 
side few feet of the Kaolite location. 

The Kaolite is poured directly on the surface which 
will support the Kaolite with little or no deflection. 

The primary bottom is assembled and it too will have 
the slight reverse curve, although to a lesser extent 
than the secondary. 

During hydro test the weight causes the secondary bottom 
to flatten and the tendency toward point. Loading in the 
primary overstresses the Kaolite in shear thru the reduced 
section. 

The meeting was terminated. 

MS:ds 

cc: Onsite Attendees 
G.Kligfield 
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l.22 Schulze, M., 1970b, "Inspection of Kaolite in TK-I0l and Discussion," (Meeting minutes, July 21), 

Vitro Hanford Engineering Company, Richland, Washington. 
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Ins12ection of Kaolite in TK-10l and Discussions-7/2l/70 

I INSPEC'I'ION OF TANKS 

E.J. Dickson and J. L, Tn.li'nbull, B&W, and Willard Smith arri vecl at AY tan:, 
site at about 11:15 a.m., put on coveralls and were lowered into TK-101 in 
company vTith E.F. Smith, Max Schulze, and Bob Caldwell, v/HEs,. Some work 
was going on in the vessel to remove #1 sections of outer ring. Dickson 
was shown as-is Kaolite with friable surface, cracked Kaolite:. and method 
of removal. Several times during the inspection of the annulus Dickson 
satisfied himself that there was some bellying-up or oil canning of the 
secondary bottom. Inspection of TK-10l was continued until noon at which 
time all parties were taken out of tank to go to 210lM Bldg. for lunch, to 
be followed by discussions. 

II DISCUSSION 

Discussions were held in 210lM Bldg. Attendees: 

Vitro 

vI. S. Graves 
E.F. Smith 
D.G. Lien 
M. Schulze 
A. Short 
E.S. Davis 
B.A. Caldwell 

AEC 

J.H. Slaughter 

ARHCO 

W.C. Armstrong 
F.R. Vollert 
D.R. Gustavson 

Vendor 

E.J. DickBon - B&W,Augusta, Ga. 
J .L. Trum"i:)Ull, B&W, Seattle 
Willard Smith, Seattle 
R.J. Wendlandt, PDM, Seattle 

A. Pads in both TK-IOl and 102 have a friable surface at the top which is 
not homogeneous with the balance of the Kaolite. Friable material has 
little or no compressive strength and will break up immediately and crumble 
under impact or compression. 

B. The friable layer in TK-I02 varies from about 3/4" to 1-3/4" thick whereas 
in TK-IOl it generally varied from 1/4" to 1/2" thick. 

TK-I02 had one area in par'ticular which contained a soft punky material 
which had no strength whatever and evidence of one or two other small 
locations of like material. 
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(1) Addition of detergent. As Willard Smith poured the Kaolite with 
a Refractall Gun he found that it was necessary to add two cups of 
det2rgent per 200 Ibs. of material per 16 gallons of water, all 
quantities nominal. The detergent acted as a lubricant for moving 
the Kaolite thru the hose; the Kaolite would not move without it. 
Maximum hose length was 100 ft. and 50 psi air pressure was required. 
Dickson doubted that the detergent could cause any problems unless 
by migration of alkalies (sodium and potassium). Chemical analyses 
by B&W on samples submitted covering full depth of material did not 
indicate any difference. When Dickson was asked whether he knew of 
any previous experience with the Refractall Gun, he replied that he 
did not know of any cast jobs being done this way but that dry and 
wet gunning processes were common. There was a question concerning 
tendency to segregate during pumping and Dickson agreed theoretically 
this could be but there was no evidence of this in TK-IOI that he 
could see. 

(2) Vibrating ... A question was raised concerning vibrating the poured 
material at SR and Dickson said that it was lightly vibrated there. 
Heavy vibrating vrill cause segregation, but again, there is no evidence 
of this in Tank 101 as segregation would mean that the cement fines 
would want to float to the top and the result would be a local strengthen

of the top at the expense of the bottom. This does not describe the 
condition in TK-IOI or 102. Large air bubbles in samples in Vollert's 
possession confirms the fact that vibrating was not excessive. 

(3) Screeding - Dickson questioned Willard Smith as to method of ::,;creeding 
and was told that a wooden screed was used and screeding was done right 
over the frame starting at the outside or wide section and moving toward 
the center. Shirley Davis stated that the average pour lasted 2 hours 
and 15 minutes and that set-up time was 4 to 5 hours, and that the ma
terial was still plastic when forms were pulled. 

(4.) Curing - Hillard Smith described the tent and heaters furnished. He 
stated that the humidity was about 90%, but'admitted that no measure
ments were taken or records kept on this point. After a pour was 
finished it would be covered with polyethylene. In some cases the 
polyethylene was pulled after 8 hours instead of a...4->hour.§.....and~.rLQlJ,l'l~~e 
off ~c?E",ll.P tSL"~'"hours while stripping forms. 0ssibly somepoly~thy~eri'~'\ 
was not reinstaiIea~ Dickson asked whether th"e ,casi~-surface was wet at 
alT""":frme's'-Urider-th~ cover and stated that the material should be covered 
for 24 hours or until hydration is completed. This would require a ma
terial temperature of 650 for 24 hours. He stated that dropping material 
temperature to 500 would increase curing time to 7 days. He asked if 
there was a possible drying effect from the air flow. 
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There was some discussion about possible effects of the loss of 
part of the tent during a wind storm, but this occw~red during 
pouring in TK-I01, the tank with the better Kaolite. There was 
some discussion about temperatures and generally it was observed 
that the lowest temperatures were e~countered during and immedi
ately after pouring in TK-I02. 

(5) Stress Relief - The stress relief operation was deBcribed to 
Dickson. Particular stress was laid on the amount of steaming in 
the annulus. Dickson suggested that possibly the moisture was 
condensing against the secondary tank wall and that we had a recycling 
effect for some time. Dickson was questioned as to whether the presence 
of steam could in some way cause the friable surface. He replied that 
it could not. The question was rephrased with reference to steam 
possibly causing problems with the binder. Dickson said that it cannot 
cause problems with the type of binder we have, calcium aluminate. 
Problems could be caused with a calcium silicate binder. 

(6) Binders - A discussion took place around the subject of binders. 
Kaolite 2000 uses a binder called alumnite which is calcium aluminate 
wi th 5% iron. Kaoli te 2200LI (low iron) uses a cal(:!ium aluminate with 
a lower iron content. The K 2000 has about twice the strength of the 
K 2200LI. 

SR used K 20 modified to control chlorides. The binder in K 20 
Modified as used by SR was High Early Portland Cement (Type III), 
a calcium silicate. Dickson was questioned as to resistance of K 20, 
K 2000 and K 2200LI to sulfates. He stated that he would get his 
laboratory working on this and provide answers as soon as possible. 
Dickson advised that the coefficient of expansion of Kaolite 2200LI 
is 3.3 x 10-6. 

The question was raised as to density of the calciilln aluminate with 
reference to the aggregate and the reply was that the calcium aluminate 
is heavier dry and lighter wet . 

. (1) Storage - Dickson was asked about sensitivity of material to rain in 
the dry state and he replied that there is about a 10% strength loss 
per year during warehousing. High humidity, however, will make the 
material lump. Willard Smith stated that the material was pumped thru 
a 1/2" grid. Trumbull stated that B&W now produces the material in 
shrink pack on pallets in the factory but that it would still be advis
able to put a good polyethylene cover over it. 

- 3 -
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D. Dickson gave his and SRls view as to cause of failure, as follows: 

The knuckle forming of the secondary causes a slight 
reverse curve or oil can in the bottom under the out-, 
side few feet of the Kaolite location. 

The Kaolite is poured directly on the surface which 
will support the Kaolite with little or no deflection. 

The primary bottom is assembled and it too will have 
the slight reverse curve, although to a lesser extent 
than the secondary. 

During hydro test the weight causes the secondary bottom 
to flatten and the tendency toward point. Loading in the 
primary overstresses the Kaolite in shear thru the reduced 
section. 

The meeting was terminated. 

MS:ds 

cc: Onsite Attendees 
G.Kligfield 

- 4 -
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l.23 Short, A., 1969, "Nick DeStefano Visit to 241-AY Tank Fann - Project IAP-614," (Letter to C. W. 

Cardwell, June 18), Vitro Hanford Engineering Services, Richland, Washington. 
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l.24 WSI, 1970, "PUREX Waste Storage Facility 24l-AY Refractory," (Letter to J. Slaughter and B. Kirz, 

September 25), William Smith Inc., Seattle, Washington. 
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JS:~'> 

WIU.ARD SMITH, INC~ Ji.df<'" 

ENG I NEE R S ~ CON S·T RUe TOR !frrr 
OF 

REFRACTORY, INSULATED AND ACID PROOF STRUCTURES 
3155 Hlion AVENUE· SEATTLE, WASHINGTON 98121 • AT 4·4435 

Septembel: 25. 1970 

United States Atomic Energy Commis sion 
p. 0 0 Box 550 
Richland~ Washington, 99352 

Attention: Mr. Ben Kir7-
Mr. John Slaughter 

Subject: Purex Waste Storage Facility 241-AY 
'·'.Ref racto ry 

Gentlemen: 

) 

Subsequent to our July ZJ., 1970, meeting at Hanford to inspect and discu.ss Kaolite 
2200 LI. in Tank 101.>. we ran sorne tests on pieces of Kaolite Z200 LI l:emovec1 from. the 
per:i.rnetcr oJ t.he two Tan.k.f'J 101 and 102. 

'I'hrcc i:o.ch th1.c1<.: cut pieces approxinlately lOll x 10" were f3;:1.tu:rated with water and 
then frozen Cl.t approximately 10°F'; then heated to SOO°Ii' to remove aU water. Some 
pieces Were wet only approximately l/4 11 deep and 3/4 11 deep, 

After thi.s treatment, piecet; of each type were cut into following shapes and subj ected 
to a constant Z, 00011 load applied to steel plates on top and bottom of samples; horizontal 
foree was applied to top pl.a.te to note effects. 

A. 1 "Surface Wetted 

1. 

2. 

3. 

WASHINGTON 

Com ressive Load 

3" x 3" x 3 I t thi ek 222ff/in,2 

held up under vertical load) failed upon excessive horizontal 
loading 

3 t I X 4 I i X .3 II thl ck 167#/in. 2 

same as Sample Ifl 

3 t t X 6 t I X 3" thi ck IlIff/in. 2 

same as Sample 111 

OREGON 
1/) /1.:/ 

I D kfA§ / M 0 N TAN A CALIFORNiA 
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United States Atomic Energy Commis sion -2- September25~ 1970 
\ 

'~onclusion: Vertical load capability above 222#/in2 ; horizontal load failure 
skimming inconclusive. 

1. 

2.. 

3. 

3 11 X 3 11 X 3" thick 222#/in.2. 

held up under vertical load, failed upon horizontal loadin.g 
substantially less than under "A" above. 

3 11 X 411 X 3 11 thick 

sarne 

3" X 6 11 X 3" thick Illjl!in. Z 

saIne 

Conclusion: same as "All. 

2. 

3. 

Conclusion: 

3 11 X 3 11 X 3 11 thick 

crushed under vertical load only. 

3 1/ X 411 X 31 1 thick 167if/in. Z 

crushed under vertical load only. 

3 11 X 6 11 X 3" thick 1 J. II//in. 2. 

held up under vertical load, fa:i.1ed upon slight horizontal. l.oad. 

After complete wetting~ freezing, drying, treatment, vel'tica1. compressive 
load carrying ability was reduced to 1.es8 than 167ff/in. 2; horizontal 
load resisting ability substantial1y.,reduced. 

DQ Completely wetted samples were cut into Z"· 1/2 11 cubes andm.arked for vertical and 
horizontal loading and delivered to Northwest Testing Laboratory for testing to 
destruction: 

1. Vertical Loading 

A. 
B. 

2. Horizontal Loading 

C. 
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September 25; 1970 

. bnclusion: Vertical load carrying capability is considerably lessened by freezing; 
horizontal load carrying capability is not appreciably lessened by freezing. 

My opinion of these tests, is that it thoroughly E>ubstantuates our original presumption 
that freezing of Kaolite 22,00 .LI, after proper. curing procedures have been completed, 
J.·esults in a severely lowered load. carrying capability. 

We ()tin contend that the design for new tanks should be as described at our :July 2,1, 1970, 
di.s eus sion: 

) 
Lightweight Castable of approximately 50il/ft. 3 dens:i.ty with 225/f/in. 2, cor:npressive 

strength and approximately k~; 1. 60 @ 5000 1" should be use2 in center zone; heavy 
castab:l:0 of appro.:Cimat(1)T" ~20i!/~t. 3 densitr~',t:h3,.0?OH/in.. compre~fsive .str,~:r:.gth.<w,cl, ... 
approxJ.matdy k '" 4.60 ([J! ")00 Jj should be uSE,d {OJ. ctpproxJ.mately 15 pernnetcr uud,:.]. the 
tar1.1<:; knuckle, with a rigid reta.ining band. 

We are now running tests on luaterials of this nature which utilize a GAZ5 binder to see 
the effect of freezing on nlaterials with thi.B different bindor. We will forward the se 
results sho rtly 0 

Y 01.1 J.'fJ ve ry tI"1:J.ly, 

WLLI,!\HJ) SMITI{ ING Q 

WB/ly 

cc: Vitro Hanford Engineering Services 
1392 Creorge Wasb.ington Way 
Richland~ Washington~ 99352 
Attention: Mr. Max Schulze 

Mr. Edgar Smith 

cc: Pittsburgh Des Moines Steel Company 
700 .. 108th Avenue N. E. 
Bellevue, Washington, 98004 
Attention: Mr. Bob WencUandt 
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Tank AY-102 Liquid Levels 

February 1971 through December 1980 

Liquid Level 

Date LL (in) Reference 

Feb-71 96 PPO-421-0EL 

Mar-72 86.5455 WHC-MR-0132 

Apr-72 86 PPO-493-4-0EL 

Jul-72 91 PPO-493-7 -OEL 

6/8/1973 87.5 RHO-CO-213 

11/2/1973 76.75 Status Report 

12/1/1973 77.5 Status Report 

1/2/1974 78.5 Status Report 

2/1/1974 74.75 Status Report 

3/1/1974 75.5 Status Report 

4/1/1974 74.5 Status Report 

5/1/1974 77.75 Status Report 

6/1/1974 74.25 Status Report 

7/1/1974 73.75 Status Report 

8/1/1974 79 Status Report 

9/1/1974 76.5 Status Report 

10/1/1974 72 Status Report 

11/1/1974 73.5 Status Report 

12/1/1974 74.5 Status Report 

1/1/1975 76.75 Status Report 

2/1/1975 76.75 Status Report 

3/1/1975 74.5 Status Report 

2/10/1976 76.5 Status Report 

3/8/1976 75 RHO-CO-213 

3/9/1976 77.25 RHO-CO-213 

4/10/1976 76.5 RHO-CO-213 

4/11/1976 78.25 RHO-CO-213 

5/8/1976 77.25 RHO-CO-213 

5/9/1976 79.25 RHO-CO-213 

9/30/1976 76 Status Report 

10/22/1976 22.75 Status Report 

10/23/1976 15.25 Status Report 

10/25/1976 15 Status Report 

10/29/1976 14.25 Status Report 

10/30/1976 20 RHO-CO-213 

11/3/1976 20 RHO-CO-213 

1/9/1977 20 RHO-CO-213 

3/27/1977 19 RHO-CO-213 

4/30/1977 47 ARH-CO-822 APR 

Solids Level 

LL 
Date (kgal) 

Jun-78 6 

Mar-80 6 

Apr-80 21 

Mar-82 21 

Apr-82 23 

Oec-86 23 

Jan-87 27 

Mar-87 27 

Apr-87 28 

Oec-87 28 

Jan-88 32 

9/4/1998 

11/15/1998 

11/19/1998 

12/1/1998 

12/29/1998 

2/26/1999 

3/9/1999 

3/11/1999 

3/16/1999 

3/22/1999 

3/29/1999 

3/31/1999 

4/5/1999 

4/29/1999 

5/20/1999 

6/7/1999 

7/6/1999 

8/5/1999 

9/8/1999 

10/4/1999 

11/2/1999 

Feb-OO 

Jul-OO 

Sep-12 170 

2-3 

LL (in) 

2.182 

2.182 

7.636 

7.636 

8.364 

8.364 

9.818 

9.818 

10.18 

10.18 

11.64 

9.31 

RPP-ASMT-53794 
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Reference 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

WHC-SD-WM-TI-689 

Sediment Level Readings 

9 Sediment Level Readings 

11.43 Sediment Level Readings 

12.2 Sediment Level Readings 

12.17 Sediment Level Readings 

11.88 Sediment Level Readings 

13.96 Sediment Level Readings 

16.78 Sediment Level Readings 

19.67 Sediment Level Readings 

18.34 Sediment Level Readings 

19.22 Sediment Level Readings 

26.89 Sediment Level Readings 

29.45 Sediment Level Readings 

29.47 Sediment Level Readings 

35.13 Sediment Level Readings 

49.63 Sediment Level Readings 

46.74 Sediment Level Readings 

51.34 Sediment Level Readings 

52.7 Sediment Level Readings 

68.92 Sediment Level Readings 

67.53 Sediment Level Readings 

66.74 Sediment Level Readings 

65.98 Sediment Level Readings 

61.82 PC SACS 



Liquid Level 

Date LL (in) 

5/31/1977 73 

6/14/1977 83 

6/24/1977 82.75 

6/30/1977 93.75 

8/5/1977 93 

8/6/1977 80.75 

9/23/1977 80.25 

9/30/1977 80.25 

12/5/1977 79 

12/6/1977 79.25 

12/8/1977 79.25 

2/3/1978 79 

4/1/1978 126 

4/11/1978 125.5 

4/19/1978 129.75 

5/9/1978 129.75 

5/15/1978 132.25 

5/30/1978 132 

5/31/1978 132.5 

6/7/1978 132.25 

7/13/1978 136.25 

8/12/1978 136.25 

9/10/1978 139.5 

10/13/1978 139 

10/15/1978 139.5 

11/22/1978 139 

11/23/1978 140.25 

12/3/1978 140.5 

12/4/1978 141.75 

12/22/1978 140.75 

1/5/1979 140.25 

1/17/1980 140.5 

1/18/1980 141.25 

1/31/1980 141.091 

2/29/1980 141.091 

3/31/1980 141.091 

4/30/1980 141.091 

5/16/1980 141.25 

5/31/1980 176.727 

6/30/1980 250.909 

7/31/1980 250.909 

8/31/1980 258.909 

9/30/1980 258.909 

Reference 

ARH-CD-822 MAY 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-213 

RHO-CD-14 JAN 

RHO-CD-14 FEB 

RHO-CD-14 MAR 

RHO-CD-14 APR 

RHO-CD-213 

RHO-CD-14 MAY 

RHO-CD-14 JUN 

RHO-CD-14 JUL 

RHO-CD-14 AUG 

RHO-CD-14 SEP 

Solids Level 

Date 
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Liquid level Solids level 

Date LL (in) Reference Date 

10/18/1980 73.5 RHO-CD-213 

10/31/1980 73.8182 RHO-CD-14 OCT 

11/12/1980 73.5 RHO-CD-213 

11/13/1980 71.3 RHO-CD-213 

11/16/1980 71.35 RHO-CD-213 

11/28/1980 77.9 RHO-CD-213 

11/30/1980 77.8182 RHO-CD-14 NOV 

12/26/1980 78.1 RHO-CD-213 

12/27/1980 82.6 RHO-CD-213 

12/31/1980 82.5455 RHO-CD-14 DEC 

Note: Liquid level readings after 1980 were taken from PCSACS. 
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STATUS REPORT - 241·AY TANK FARM 
OPIE .. A TO .. •• NAME I GRAVEY"RD 1°];1 \\ 6 s:v1. 

TANK 10 I A Y 

.HIFT I..I..-INCHES V"C.-INCHE. WG 

TANK LIQUID LEVEL tt/ GY '-1' ~1;~ -, to 
tA~1 ro~' ,jf/~~ -·~5 TANK VACUUM 

.2.9' S·, ,.!78" SWING 

,. 
DASC: GY 

170. C; 
OASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 260 OF DAY 17/,D 
SWING 1'17. 'Z-

GY 1-..Lf QtJ 
AIR FLOW TO CIRCULA TORS DAY j.$ib 

SWING ;2S-% 
ALL CIRCULATORS FLUSHED ON DAY 
SHIFT,MONDAY THROUGH FRIDAY 

GY DAY SWING 
ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES 

HIGHEST ANNULUS LEAl< DETECTION 
GY 

PROBES CONTACTED - lA, -IB, -IC 
DAY 0 j/f' 
SWING ~" 

LEAK. DETECTION PITS 101-" 
. 

lOt ·8 

GY 4.5 .5 
WEIGHT FACTOR DAY ~,5 

..-
.. ..5 

SWING .2. !> -- ,y -
GY /,035 0 

SPECIFIC GRAVITY DAY 
/" (J 2-' V 

SWING /, I) z",!>- b 
GY , (!) I I I , 

RADIATION LEVEL DAY 
,f) ( 

I II 
SWING ,/)I • LO 

• GY ;'1,3 
L.L. L 

AI SEAL LOOP DAY 
~(Z:--_ 

SWING 

~Jl'/ 
Be-SIOO-OII 13-72) 2-7 

RPP-ASMT-53794 
R,ev~~·· 

DATE: I, -2.... - 73 
I .WING 

'J02-AY 
1...1..:

" 
,AI ~ IE. WG 

""/~j lLoU 

-- .17 . .v-r 9f '1... 

IP I~}¥ - 7,5 .. 
~' 

., 
S - t 71.-

j~7,t./ 

Ih 1- Z-

/t,,? () 
'2.. {g cJ}~ 

J-1 "16 
.z.B ;; 

GY DAY SWING 

FEET INCHES 

t9 
~ '1 ", ., 
L 

loa 

.2..'1 
;2r{ 

Z,,s-

/,0 

I,!) 

I, () 

I 1/ 

It) 
& p9' 



STATUS REPORT - 241~AYTANK FARM 
OPIUIATOft'S N\M'A If I GftAVIltVAftO DAV 

~ 
TANK 10 AY 

SHIFT L.L.-INCHIltS 

TANK LIQUID LEVEL ~ GY P9'f~ 
~ D~Y 

~91 I" 
~'! 

TANK VACUUM 

SWING ~9'~ 
DASC: .4VE£'4j~ GY 

/(,~ 
DIllS .t".8IERS XAD I EIiPERJIr'l1IIU!S 
OE lI'em"lII t'JIIII!A'fEA TI'IAN 260., DAY Ib? 

SWING It f. (.. 
-. 

GY 

AtA FLOW TO CIRCULATORS DAY ~ 

SWING 
2-~ 

ALL CIRCULATORS FLUSHED ON DAY 
SHIFT,MONDAY THROUGH FRIDAY 

GY DAY 
ASSIGNED CUACULATOAS FLUSHED 
SATURDAY AND SUNDAY 

• FEET 

HIGHEST ANNULUS LEAK DETECTION 
GY 

PROBES CONTACTED - lA. -Ie. -IC 
DAY 

SWING 

LEAK DETECTION PITS 101-10 

GY 2,y 

WEIGHT FACTOR DAY 2.+ 
SWING )"·i 
GY /. d'y 

SPECIFIC GRAVITY DAY /.0 3 
SWING 1.13 
GY ,0/ 

RADIATION LEVEL DAY 
.f)1 

SWING ,II 

• GY 2,7", 2-
L, L. L 

AZ SEAL LOOP DAY o..q, t> 
SWING /-?,;2-

BC-GIIOO-033 (3-72) 2-8 

jJ 
VAC.-INCHIU WG 

.. j' 

q' 

1'1 

SWING 

INCHES 

~ I' 

~' 
~H 

101 ·1iI 

. Y 

• <f 

if 
------
,I'S-

10 
• ;L;.. 

RPP-ASMT-53794 
Re\!. U-

DAT!!:: //?-I-?J 
I SWING 

~ 
I02-:AY 

L.L.-INCHIES VA ... · 

" ,.)~ /9 

~'S& ,CJ 
L. 1.1"'¥4.I 19' 

Is-c ,S-

IS"? 
/,,-7, Y 

/ 

.--.3 :?--

WG 

GY DAY SWING 

FEET INCHES 

t" 
I ,. -r-
~" 

102 

Z,r 
7.-,'f 

;L,z! 
/,0' 

/,0 

/.LJ 

,z.. 

.2. 

,IS-



RPP-ASMT-53794 
,~------'--"-jRn=cevC7.-tO~---""''"' 

STATUS REPORT - 241.AY TANK FARM DATE- L-:?-7'Y 
--/ -

/I 

Of'II:RATOR'S NAME I GRAVEYARD 

I~ 
I SWING 

C!- 8-' AI"-
TANK IOI-AY t02-AY 

SI-
SHIFT 1..1.. -INCHES V AC. -INCHES WG I..I..-INCHES VAC.-INCHES WG 

t./ 7 { ;L TANI< LIQuiD LEVEL ~ GY 29/-Y 

~ 
Il(~ DiW Ztj' JJI /<f (p , ~ y.,;.' /lJG; -TANI< VACUUM 

f!/JY"" 
, 

SWING ,y' t{J/ , ~ t' (,'I?- .. 8 
DASC: IJtI~;!r~ GY /~?, /~s.7 
D ..... S mIND!!'" lIIAI5 TIEMPERX'nJRES 

1M3 L~~ of'''Ol" IS CJMi!ATER THAN 210 q DAY 

I ..... , 
SWING I t :J. 1/ /tJ~1 
GY ZC% ~ 

AIR FLOW TO CIRCULATORS DAY 3~?~ ~ b '70 
SWING ~~ ?d 'f) 9 c( () 

ALL CIRCULATORS FI.USHED ON DAY 

~ V SHIFT.MONDAY THROUGH FRIDAY 

GY 04Y SWING GY DAY SWING 

ASSIGNED CU RCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY ¥ ¥ 

PROBES CONTACTED - IA. -IB, -IC Vr \ l YKH DAY 

SWING '18 IJr . 
LEAl< DETECTION PITS 101-A 101-B '. 

GY Z .. > S- C,$ I 

WEIGH T FACTOR DAY J-.j- ........ tp.~ ) .J 

SWING '.r . .f;- '), ~-

GY /. f7y - /,tJ 
SPECIFIC GRAVITY DAY 

J~'D '<. - .. ------- 1 · J --SWING /0,11 - /.()!) 

GY ,0/ " / , Z 
RADIATION LEVEL DAY .0/ 2- 'V ; • 

SWING 
,0) ,3 t> -//)-

GY '2'J,() 
I.. L. L 

AZ SEAL LOOP DAY ;2-~Y 
SWING 1.9', f 

BC-6S00-033 (3-72) 2-9 
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, /)1 
OPIIUIATOR'II NAME I GRAVEYARD IDA~ I L;~NGt;i:2 if. -(/ 

STATUS REPORT - 241·AY TANK FARM 

--Rev:G ~l 

'Z-/-?~ j 

,.,.----------------------- --_._-----------

DATE: 

TANK 
" 

101-/n' " , f02-AY-

~ 
IIHIJI'T 1..1..-INCHIEIi VAC.-INCHEII WG I.. I.. -INC Hltls V AC,-INCHES WG 

TANK LIQUID LEVEL GY 29/2~ I~ & IZ~ ~c, 

~l~ 
DAY 

,2.?' 2* '" 
TANK VACUUM .. ,5- 6:Z~ ,6 

SWING lQ't l'l - ~ 'z/j,u ~k t 5 ..... • 
DASC: GY 

/r~,_<{ /~d',.J 
OASCNUMB'ERS AND TEMPERA.:r'URES 

0f"-PQUI"F8 8''II!!A'I'lllft 'I'tl"" 11'0 of. .:1 DAY 
/~O /'~.3 

SWING I&~tr; 1.>'7j, 1 
GY ~-2-,. A "2-?Z 

AIR FLOW TO CIRCULATORS DAY 
c;J"z % JY% 

SWING 2b20 2- G7b ,-

ALL CIRCULATORS FLUSHED ON DAY '/ Y SHIFT,MONDAY THROUGH FRIDAY 

GY DAY SWING GY DAY SWING 

ASSIGN£D CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY + Iff· 

PROBES CONTACTED - lA, -lB. -IC DAY J8 /8 
SWING Yl Yr:t' 

LEAK DETECTION PITS 101-A 101-8 102 

GY '2, ~ > c:,s;:-, 

WEIGHT FACTOR DAy 2 .. .1""- ,,5- 2.~ 

SWING ).rf t ~".......... -;2, j 

GY 1,(7 :r - / .. 0 
SPECIFIC GRAVITY DAY 

/, OJ - J, 0 

SWING /,0 -:> - I. 0 

GY , t1'/ , Z -<:7/ 

RADIATION LEVEL DAY 
,oj ,z. '0/ 

SWING 
H~.$ ) V to/ I 

GY -z9, z,. 
L. I.. L 

AZ SEAL LOOP ·DAY Z?,Z 
SWING 

~q.jC 
BC-II500-033 (3-721 Z-10 



STATUS REPORT - 241-AY TANK FARM 

I GRAVEYARD DAY SWING 
OPERATOR's rJ NAME; 

TANK 101- A Y 

SHIFT L.L.-INCHES VAC.-INCHES WG 

II 

TANK LIQUiD LEVEL GY ;2.'/ I 17ff ,t , DAY ~JII I}.z. II ,i TANK VACUUM 

~ VsJ:! ;LCf. i ',I; It • ~& \ 2-

DASC: oY ". /(,tl 
CASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 26Q OF DAY Ivtfl, r 
SWING I It, L '2,. 

. 

GY Zt ~ 
CONFIRM THAT 
AIR FLOW TO CIRCULATORS DAY .2.~% IS AS POSTED 

SWING 2~ C570 
CIRCULATORS FLUSHED ;/.$-

. 
GY DAY SWING 

ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY fr 

PROBES CONTACTED - IA. -lB. -IC 
DAY 'j/~ 
SWING .t/~ 

LEAl< DETECTION PITS 101-A 101-& 

GY :L.S" ,,5 
WEIGH T FACTOR DAY ~. ~'- ,'7 

SWING 2.S ,6' 
GY /'tJJ .-

SPECIFIC GRAVITY DAY 
/.&J -

SWING. (t 0'3 ~ -
GY ,pI • .1 

RADIATION LI;VEL DAY '.' 

,'1 ,3 
SWING ,01 ,3 

• GY :z. 1.2-
L. L. L 

AZ SEAL LOOP DAY :< /, 2-

SWING :2.'l .'3 
BC-6500-0U (2-741 2-11 

RPP-ASMT-53794 
Rev. 0 

DATE 

3-l-7.tf 
SUPERVISOR 

102-AY 

L. L. -INC HES VAC.-INCHES WG 

t'Y~ ,~ 

~l~~' .7 
~I 3:~\1 , '8" 

j,J,.? 
I)-j-,/ 

/55:9 
:2.t ~ 

.2.T-Z 

::z~'S/o 
/5. 

GY DAY SWING 

FEET INCHES 

}f 

~ 
'/~ 
102 

,:2.,b 

~/J 

215' 

/.?1 

J" 0 

/.0 
,01 

,(71 

t () t 



RPP-ASMT-53794 
~ ~--~--- ~~~-~ - ~ev~O --

; 

STATUS REPORT - 241-AY TANK FARM D~£ /7 '-/ 
\:0 GRAVEV~ D1WJ \ ~ ~I 

SWING SUPERVISOR 
OPERATOR" 
NAMEI 

TANK r . 101-AY I02-AY 

SHH'T I...I...-INCHES VAC.-INCHES WG I...I...-INCHES VAC.-INCHES WG 

TAOK LID"'Dft ~ (}.q I f1- A c' f " 
GY - Cf'!a- ... ,5'...s-- t":::. 

TANK VACUUM t!7/11t/ ~ DAY .:2'1' ~W· 5 ~ , ;1;1b' -16 - . 
Itt."G '2..q I till t.f. '-f 2 'I't'l ~,47 ~ '2-2..- -.. Co' , 

/ 5" g.g IS-X'· c/ DASC: GY 

DASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 260 of DAY /6R,~ LK~e ?. 
SW1NG 1~9,,-'f 1 r;:)7, "2-
GY 

:J..EJ... d-~ 
CONFIRM THAT 
AIR FLOW TO CIRCULATORS DAY ~tA- .:2-lf IS AS POSTED 

SWING 2.~c7o "25_.90 
CIRCULATORS FLUSHED 

GY DAV SWING GV DAV SWING 
ASSIGNEDCURCULA'rOAS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY Yr ~ 

PROBES CONTACTED - IA. -lB. -IC 
DAY If Jt 
SWING 1~ '15 

LEAK DETECTION PITS 101-A 101-8 102 

GY ;;, ':)" ,S- c;} , S-
WEIGHT FACTOR DAY j. () £ ~~6 

SWING 1 1'1 ,5 2,Y 
GY / , () "3 - /. 6 

SPECIFIC GRAVITY DAY 'j, .IJ~ -_. /,0 
SWING " 0;> - /.0 
GY 01 ,(J- 101 t 

RADIATION Lt;:VEL DAY 

L III ,;1- ,(// 
SWING , tJ / ,3 .t:Jf 7 
GY d- 9.'-/ L. L. L 

AZ SEAL LOOP DAY 2qjL{ 
SWING :2 'l <3 

BC-6500-033 (2-741 2-12 



DATE 
,. 

STATUS REPORT ... 241.AY TANK FARM 5'- J - '~ .. 'I 
\, GRAVEYARDrr F 

inA ~t. <fnfLM_ 11:.-
SWING SUPERVISOR 

OP&;RATOR's CE-NAMEI 1) l.'I>r 
TANK tOl-AY 102-AY 

\ JltIFT L.L.-INCHES VAC.-INCHES WG L, L.-INCHES VAG-INCHES WG 

LEVEL~j ~v -;),9'7 
Of 

S- I/~ ( ,~/ 
_I 9~ TANK LIQUID 1/ GY - t /'" 

~~DAY 2.1/7 " r 3
" -. TANK VACUUM [ I"V' .. - ..tJ 5-:; -, J/...r , , , 

~ Q) ~ l.-ri.·N G Z?"'),4 - 1~:5 ~' 5"'X- - j' 
" , , 

DASC, GY 

DASC. NUMBERS AND TEMPERATURES 
/ !:;J-7. , / (,C, "3 

OF POINTS GREATER THAN 260 of DAY /57.2- / &!T, tf 
SWING /S-g".r-- /'l, / 
GY :l~- ..1L 

CONFIRM THAT 
AIR FLOW TO CIRCULATORS DAY Z'I sl IS AS POSTED 

SWING 2-~ 2g' 

CIRCULATORS FLUSHED V-- ~ 
GY DAY SWING GY DAY SWING 

ASSIGNED·CURCULATORS FLUSHED 
SA TUFIDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY Yr fG " 

PROBES CONTACTED - lA, -Ie, -IC 
DAY )g 1S' 
SWING YfS % 'IS' 

LEAK DETECTION PITS 101-A, 101-B 102 

GY 
~t S- l S-- 0; c ~ 

WEIGHT FACTOR DAY 2,S -5 e,S" • 
SWING 2.S- ,S" c.. ~ 
GY 1.0..3 - It 0 

SPECIFIC GRAVITY DAY J. 0 ~ ----- j.() 
SWING /,tJ~ -- /, 0 

GY , () / 0-3 { 01 e 

RADIATION LEVEL DAY 
I () I ,....3 , (J Z 

SWING 
,(/ / I ~ ,.of 

GY ;;..q.~ 
L. L. L 

Al SEAL LOOP DAY ~ 'It e. 
SWING P?, Z 

SC-SlIOO-033 (2-74) 
2-13 



RPP-ASMT-53794 

.. 

STATUS REPORT - 241·AY TANK FARM 
.I'l 

DATEfs:, 
i ... / "-} y. 

I G~D I: ,cE, SL. r~ 
SUPE F!VISOR 

OPERATOR's 
NAME~ 

TA N K • 
1\ .7t? 101-U" 1 02-.A Y 

~~ 
SHIFT L.L.-INCHES VAC.~INCHES WG L. L,-INCHE:S VAC,-INCHE:S WG 

TANK LIQUiD LEVEL GY 

" " ~ ¥~ - • J .£ h('3'~· - 132--

~~ :J)AY 1. q , {,I/ - . (,. f J. If ");--
TANK VACUUM ~ -" '}J 2/)C -, 

~ ; c::;r{I#'f. SWING J.-9 I t ~ J, ....- l I l!dr 3 0 '. )t - I -, 
DASC: GY 

1$ t,7 / C ~ ,s,,-
DASC NUMBERS AND TEMPERATURES 

It, 7. 6' OF POINTS GREATER THAN 260 of DAY 16~'~ 
SWING J 5'7; 7-- . ;'1,3 
GY 71....£ 

CONFIRM THAT 
7J :Ll~ 

AIR FLOW TO CIRCULATORS DAY 1-}- '76 i 73/0 IS AS POSTED 

SWING 2- tf ,~ 2-Cio 
CIRCULATORS FLUSHED 

GY DAY SWING GY DAY SWING 
ASSIGNED CURCULATORS FLUSHED 
SATURDAY A.ND SUNDAY 

FEET INCHE:5 FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY 

~ 1/" Y"i' 
PROBES CONTACTED - lA, -IB, .. IC 

DAY r.-~ Y<f 
SWING r~ }ff. 

LEAK DETECTION PITS 101-A 101-8 102 

GY 
~/S 

. -5 A,S I 

WEIGH T FACTOR DAY -;,. ,0 5""""- "l • )----"" '2..q- - -~~ 
SWING 

~ 2,J I 

GY 'ef1~ -- if r 
SPECIFIC GRAVITY DAY I" O'} .---- }; <::> 

SWING I· ~1 .-- /,'0 
GY , /) I • ...3 • pI 

RADIATION LIi!VEL DAY 
• '1-) - Of rD I ~ 

t 2 ';) 
, 

SWING DI ,,6) , ... 

GY 
""f/f./ L. L. 1. 

AZ SEAL LOOP DAY j.Ji. t-
SWING -5() .0 

BC-6S00-033 (2-74) 
2-14 



RPP-ASMT-53794 
eoe ---- -~.-.-.-.~ ... - Rev:-B-·"-·· 

STATUS REPORT - 241-A Y TANK FARM 
DATE. /. 

7- - 7~ 

~RO . t~i;Y '9Jh " SWING l!~VISOR ~ _ OPERATOR's 
/. - ;; II " ~ "AAII-n-~~' ~ •. AA /l A4 NAMEt 

ANK I." • 101-AY 102 - A Y 

(h~~ 
S'HIFT L.L.-INCHES VAC;-INCHES WG L. L.-INCHES VACo-INCHES WG 

-f-~ 4 .:J -r 'I TANK LIQUID LEVEL ~ -'\( GY. 02 '7 .' ~ .. ., ,Ij<j . y, 
~ IT 

~ ? I .- If ~I/~ " ~T~ ~rY .-
I .,s-TANK VACUUM ' 0. .6 

m 9',-»1 IIwtNG ~9,s' - '7' t:,,'s. """.J,Y 

CASC: GY 
/6-7.0 /~3".2.... 

CASC NUMBERS AND TEMPERATURES 

4~ OF POINTS GREATER THAN 260 of DAY /;--K,2.- ? 
SWING /s?r. 
GY -29"i ;Je:1 7'.0 

CON FIRM THAT 

.zYJ; J/~ AIR FLOW TO CIRCULATORS DAY 
IS AS POSTED 

SWING 27% ...;>9.s-~ 
CIRCULATORS FLUSHED V- I---

GY DAY SWING GY DAY SWING 
ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES . 

HIGHEST ANNULUS LEAK DETECTION 
GY ~ f7 

PROBI!:S CONTACTED - lA, -IB, ... Ie 
DAY 'Ir 1;", 
'SWING ~'Y 1';/ 

L.EAK DETECTION PITS 101-A 101-B 102 

GY ~/5- , t>- .:2, ~-

WEIGHT FACTOR DAY :'( .~ j- , 0- ~/0-

SWING .l- f ,-./ J' :>,./ 5~.5 ./ 
GY /,1) 2- () .. '7r/ 

SPECIFIC GRAVITY DAY J,IJZ 0 19% 
SWING I ~ ~ V 0 ,18 
GY ,,47/ ,,0 101 

RADIATION Le:VEL DAY 
I (J I I 3 1~6 

SWING ........ 
,f)~\ I d f « :2..6 ' 

tf29.1 
1:::tt"£EChECk£.o &.2...j..S-7 -:::i.71 ....... ./ GY .... -, 

L. L. L /()/t ... Jt Y -41 f! Ii- '" .(! () NOV A- fv~ b ~ c K' 
AZ SEAL LOOP DAV ~9, () ,0/02 4"/ 

SWING '-' 1. 2.. 
BC-6S00-033 (2-741 2-15 



RPP-ASMT-53794 

STATUS REPORT - 241·AY TANK FARM OAT9 - /- 7Y-
OPERATOR's \ J>j:YARD 1il:t .rm~.I~ I ';WING 

C~ VJPZS0u.~/ 
NAME: 1-17 .. '.A1A .~.£: - A. ~ 

TANlV' l' 10t-AY t02-AY 

~~ 
SHIFT L..L..-INCHES VAC.-INCHES WG L..L..-INCHES VAG-INCHES WG 

TANK LIQUID LEVEL "'GY 'i9' 7 ¥¥ --.If- lr>'t0t - ,-S 

TANK VACUUM ~ '?It ~?I 7.2-" a -, 4f ~/71t' ..... , Lf 

~wt if/WING ()-9 '] ~/ - ''1 ~ 
( c,Jy. I t...( 1>--

I 
DASC: GY 

DASC NUMBERS MiD TEMPERATURES 
·'/5 t r 1 l~dt(J' 

OF POINTS GREATER THAN 260 of DAY /51.2- /St,.0~ 

SWING / ,.,-7, q / :>-", 7 
GY "-? 2-i 

CONFIRM THAT 
AIR FLOW TO CIRCULATORS DAY 2/P 28' 
IS AS POSTED 

SWING d-~ d.-f' 
CIRCULATORS FLUSIiED 

lOY DAY SWING GY DAY SWING 

ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS I..EAK DETECTION 
GY r~ ~'$ 

PROBES CONTACTED - lA. -lB .... IC 
DAY 'YI Yf 
SWING f'r ;p 

I..EAK DETECTION PITS IOI-A 101-8 102 

GY A,l- S 2. ,L-I 

WEIGHT FACTOR DAY ;!..'] ,5 ~,3 
SWING d-'~ s- ~f3 f 

GY I, () 2- IJ - 1(6 
SPECIFIC GRAVITY DAY I,de C> .::::.. /,0 

SWING 
1,":1.. - ,1 

GY 
J 6 I .3 I {) L 

RADIATION I..t;VEI.. DAY 
(() I 3 It;) / , 

SWING , () I t 3 I () I 
GY 1-9','2- /oJ?-I9"( STehn1 CJo/1 RIJ4ITt!" 71> 

1... L. L 
#,-08 (J}-'/ b 

AZ SEAl.. 1..00P DAY E 1. j!. 
SWING ;}-q~y 

BC-61500-033 (2-74) 
2-16 



STATUS REPORT - 241.AY TANK FARM 

I GRAVEYARD DAY SWING OW OPERATOR's 
NAME~ 'If I). lP t..D 

TAN K" 101 - AY 

SHIFT L..L..-INCHES VAC.-INCHES WG 

l ~ '9' 7'c Ii.{ TANK LIQUID LEVEL 

DAY 
~917f' c.;'J-TANK VACUUM 

1~ SWING ~q • 7 I, "3:> ,- • 
DASC: GY 

lSII .. 7 
DASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 260 of DAY 
/6""3 (A 

SWING 
IS-t/,~ 

GY "53 ~) 
CONFIRM THAT 
AIR FLOW TO CIRCULATORS DAY 1-7% IS AS POSTED 

SWING 33 
CIRCULATORS FLUSHED 

GY DAY SWING 
ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUN,DAY 

FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY 'II' 

PROBES CO~TACTED - IA. -IB, -IC DAY 4 
SWING y~ 

LEAK DETECTION PITS 101-A 101-8 

GY ',1 6~ 
WEIGHT FACTOR DAY ~,3 c6 

SWING :l, • ..s ~ , 
GY /. , (5 

SP!:CIFIC GRAVITY DAY 
J,/~ 0 

SWING 
I J 0 ~ -

GY ... (JJ . I loJ 
RADIATION LI;VEL DAY 

,,0 I tH I 7 
SWING ,01 ' It, 
GY fJ.'! 

L. L. L 

AZ SEAL LOOP DAY 
j, '5'- if , 

SWING .24·,-/ 
BC-UOO-OU (2-74) 2-17 

RPP-ASMT-53794 
----,Rev. 0 ,--~ 

DATE 

9'-/- 7# 
SUPERVISOR 

102-AY· 

L..L..-INCHES VAG-INCHES WG 

d '5''' ,~ 

,t,lb'~ .lIr 
(; ( "I .( - , L/ S' 

,££ 7 

1!;)-:5; y/ 

-- ..... .-
/":,-~,S-~A 

~,~ 

~C;, 

3~ 

GY DAY SWING 

FEET INCHES 

~t' 
~ 
fA 

102 

~<J 

~t3 

0),3 

/.(> 

/.0 
,q 

I IJ I 

.a ( 

.. D J 



RPP-ASMT-53794 
Rev. 0 

STATUS REPORT - 241·AY TANK FARM 
DATE ~ 

/eJ -- 1- 7 
OPERATOR's I c)f£JYARD DAY 7 IJ SWING ot-(.) SUPERVISOR 

NAME: ((~II p L-b 
TANK 101 - A Y 102-AY 

~ 
SHIFT L.L.-INCHES VAC.-INCHES WG L.L.-INCHES VAC.-INCHES WG 

TANK LIQUID LEVEL GY .29 I b If -,t/.r ~/o~" - ,f .. ..r· 

T?;;J~f. -tf4¢ 
DAY ~1(bl - .. f C:/ (!) I' - .-s-

>i ~ ~Ai,tfj.o/ ~ WING J-ct 'ib (, .- / tf ~c ' bl /':1 C - i L/:S-

DASC: GY 

DASC NUMBERS AND TEMPERATURES 

I 
l.(i.r ~t " It, 2- '. 1---

OF POINTS GREATER THAN 260 of DAY 
15',~. S- /b;;l.. s£ 

SWING 
/ 53. 'b / &;)..,g 

GY :19~ 32~ 
CONFIRM THAT , / 
AIR FLOW TO CIRCULATORS DAY ~% '3 ?-- o//') IS AS POSTED 

SWING 30 3S-
qRCULATORS FLUSHED 

GY DAY SWING GY DAY SWING 
ASSIGNED CURCULATORS FLUSHED 

SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY 0 0 0 0 

PROBES CONTACTED - lA, -IB, ~IC 
DAY 

V YB Ve, C> 
SWING fr l/fy 

LEAK DETECTION PITS 101-A 101-B 102 

GY A.3 'S 2·Z 
WEIGHT FACTOR DAY ;...\..{.. ~l'~ '2. ~ 

SWING ;).,3 · T-- ~3 
GY I. cAl 0 -< /,0 

SPECIFIC GRAVITY DAY 
I.LJ_1 0 '-/0 

SWING /,0"2- ..c I", () -
GY ,o(Jf ·1 ' 01 

RADIATION LEVEL DAY ,of I An ~JIo. .DI 8(/ LJ 

SWING 
• tJ I ., 

t' C> / 
GY 

..2.?O 
L. L. I. 

AZ SEAL LOOP DAY 29·b 
SWING J.q #If 

BC-6500-033 (2-74) 2-18 



STATUS REPORT - 241-AYTANK FARM 

I 
GRAVEYARD 

DAY ~ SWING 
OPERATOR's '"'7'"W r~ NAME: 

TANK 101 - A Y 

SJirlFT L.L.-INCHES VAC.-INCHES WG 

~ 
V;:y J II 

TANK LIQUID LEVEL 2<1 "I - • 'J-

~ 
DAY 

"2-'7'7 1/ S-TANK VACUUM -
SWING i9 I '7 11 

DASC: GY /4'/, 5 
DASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 260 OF DAY Iy/,Y' 
SWING /'19. 0 
GY ~~rz 

CON FIRM THA T 
AIR FLOW TO CIRCULATORS DAY 5~~ IS AS POSTED 

SWING .~?~ 
CIRCULATORS FLUSHED Cj~ 

GY DAY SWING 

ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY '/fr 

PROBES CONTACTED - lA, -IB, .IC DAY ~ 
SWING y~ 

LEAK DETECTION PITS 101-A 101-6 

GY '2.~ ,5 
WEIGH T FACTOR DAY 2,,7' JS-

SWING J.. i ./ 
,~ 

GY 
\ \ 0 l..S --

SPECIFIC GRAVITY DAY 
j,d :3 -

SWING /103 ......---
GY • () I ,,, 

RADIATION LEVEL DAY 
I CJ/ ,.? 

SWING 

.' e ! ~~ 
GY 2-Cf.3 

L. L. L 

AZ SEAL LOOP DAY 7....'J. C-
"SWING ).!1.~ 

BC-6500-033 (2-741 
2-19 

RPP-ASMT-53794 
Rev. 0 

DATE 

rt- l---,<f 
SUPERVISOR 

102-AY 

L. L.-INCHES VAC.-INCHES WG 

b I % 1/ 
I 2 -- . ,-/'6 

t. / /Yv -~y 
(P' /J 
~ 

I (PS,7 

L~5J 

1 &3<1 
J...~ d/o 
70;% 

3r)% 
~ 

GY DAY SWING 

FEET INCHES 

Yi' 
fr-/ 
yt 

102 

'2;,) 

2-,5 

~.3 

. cr 'f 
/9-'3 

, 79 
,00, 

;!(JOe.. 

, ()(J) 



.. 0' 

STATUS REPORT - 241·A Y T ANI< FARM 

Ib1?~D 
DAV 

~i 
SWI~ 

OPERATOR's 
NAME: p • TANK 101 - A Y 

SHIFT L..L..-INCHES VAC.-INCHES WG 

TANK LIQUID LEVEL ~~l' 
GY ~9i bY-y -. ~)---

. Wj:t AY J9 I G ~ .- ( J.. TANK VACUUM 

~~ SWING ,;L 7- t,:. Y'J.- -, ., 1/ 

DASC: GY 

t 4/. 3-
DASC NUMBERS AND TEMPERATURES 

OF POINTS GREATER THAN 260 of DAY -1 t.I If ~ 
SWING I~ I" r 
GY '2-~% 

CONFIRM THAT 

AIR FLOW TO CIRCULATORS DAY ;;;p 
IS AS POSTED 

SWING vii 
CIRCULATORS FLUSHED 

GV DAV SWING 

ASSIGNED CURCULATORS FLUSHED 

SATURDAY AND SUNDAY 

FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY 

0 y~ 
PROBES CONTACTED - lA, -IB, ~IC 

DAY , 'IF' 
SWING y?, 

LEAK DETECTION PITS 101-A 101-9 

GY 'oj I~-

WEIGHT FACTOR DAY a, ~ -
I ? 

SWING 'z, I v- (r 
GY /. lJ "2.- -' 

SPECI FIC GRAVITY DAY /,0:)" -
SWING 1F t' 2.-1- -" 
GY '" 0 I .b 

RADIATION LEVEL DAY 
I tJ I IS-

SWING • 01 ~ ~ 

GY )9·0 
I., L. I. 

AZ SEAL LOOP DAY d-.Cj. c1 
SWING oLt, J-

BC-6500-033 (2-74) 2-20 

RPP-ASMT-53794 
Rev. 0 

DATE 

/~~/- /tI-
SUPERVISOR 

102-AY 

L.,L..-INCHES VAC.-INCHES WG 

t., I '2--Yr -,L- b 
~(J- 1J- -. , 75 
~-~Yy --- .; yJ-

It::c}/ 
ltC, g 
/l> 1./ 
~ -z, ~J 
3~ 

~1--

GV DAV SWING 

FEET INCHES 

0 YB 
f'.P 
% 

102 

?·3 
;;z~ A 

'2--rV 

/'0 
I ,,0 

/,0 
,01 

r 0 I 
",Of 



... 

ST A TUS REPORT - 241·AY TANK FARM 

-~}~ARO &~J S~~~ OPERATOR's 

f/. '.,.. , /JF. NAME: 

/,TANK 10 I-A Y 

~ ~ 
SHIFT L..L..-INCHES V AC. -INCHES WG 

TANK LIQUID LEVEL GY 12-9 '5}v 1 J 
TANK VACUUM wl~ [fY ,2q" .<' ~" I J 

1J4Iv SWING 29' j;; -,/ 
DASC; GY 

I ~g,-r-
DASC NUMBERS AND TEMPERATURES --, 
OF POINTS GREATER THAN 260 of DAY /.!J9.9 

SWING 
137. 'I 

GY .~I- % 
CON FIRM THAT 
AIR FLOW TO CIRCULATORS DAY 

~~O/" IS AS POSTED 

SWING Btt% 
CIRCULATORS FLUSHED 

GY DAY SWING 

ASSIGNED CURCULATORS FLUSHED 
SATURDAY AND SUNDAY 

FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY 0 Y0 

PROBES CONTACTED - IA. -lB. -IC DAY 0 Yfr 
SWING 0 Yg-

LEAK DETECTION PITS 101-A 101-B 

GY P..3 J ~-
WEIGHT FACTOR DAY tl.,J ,f 

SWING 
212 ,5 

GY /,tj~ -
SPECIFIC GRAVITY DAY 

1.6.!1 -
SWING l,ar -
GY 0/ ,~ 

RADIATION LEVEL DAY 
.I!)/ .. b 

SWING 

101 ,S'/ 
GY '7q.O 

L. L. I. 

AZ SEAL. LOOP DAY J,q/j 
SWING 

~".l. 
BC-6500-033 (2-14) 2-21 

RPP-ASMT-53794 
Rev. 0 

,::'7 - Jj ~ 
SUPERVISOR 

102-AY 

L..L..-INCHES VACo-INCHES WG 

6' .5 iI ,f b 
If 

~/ 4f~ , II. 

6'/1'31 -,I? 

17". "7 

/7/J#!t 

I 7/1 tj 
36-#~ 

7 

_ ... is'' "d 
36ft) 

GY DAY SWING 

FEET INCHES 

6 ~ 
t1 y~ 

0 f? 
102 

::2. 3$ 
.:2..,3 

;2.0 

/.t;> 
I, D 

/is'-
,01 

.n! 

,OJ 



• 

• 

• 

RPP-ASMT-53794 
Rev. 0 

STATUS REPORT - 241·AY TANK FARM 
DATE ~ 

~-1-7 

lO;A?;RKf AYcrIv 

SWING SUPERVISOR 
OPERATOR's 

MOJ NAME: 

TANK 101 - A Y V 102-AY 

SHIFT L. L.-INCHES VAC.-INCHES WG L. L.-INCHES VAC.-INCHES WG 

TANK LIQUID LEVEL WJ~ GY ~q'.if.1f 11.5" (,'t(~ "3 t 

cJ DAY :J.. ql t..J 'I 
./ (p/ If}y ,3 TANK VACUUM ,/ ~ 

I4!A 
-

6 1 33)/' --. -ZJ VSWING ~ ~ ILf 1/ -,I 
DASC: GY /:J~f (p JUictt[ 
DASC NUMBERS AND TEMPERATURES '/3 tj "-
OF POINTS GREATER THAN 260 of DAY 3 171!, J 

SWING I ]y. J IGCj,7 

GY ~ ~I t....---- 3 2---
CONFIRM THAT 

L,-AIR FLOW TO CIRCULATORS DAY r 3i 3~ 
IS AS POSTED 

SWING 3/~ 3;2~ 
CIRCULATORS FLUSHED 

GY DAY SWING GY DAY SWING 

ASSIGNED CURCULATORS FLUSHED 

SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY y/ 71 

PROBES CONTACTED - IA. -lB ... IC 
DAY y~ ygr 
SWING y% V~ 

LEAK DETECTION PITS 101-A 101-B 102 

GY ?- - 1-I as 
WEIGH T FACTOR DAY "1-- , (J~/ ~' 

SWING )tA . cJJ 2 

GY /" ~4 -- 18 
SPECIFIC GRAVITY DAY /./) V --' /. () 

SWING /,oV ,..--
1.0 

GY 4 () ( .~ I LJ/ 
RADIATION LEVEL DAY 101 Y _'0/ , 

SWING }() I I.) ltJj 

GY .1, ",:z It '( ~" .... A ~~ .:tt. CNU'.t-
L. L. 1. 

AZ SEAL LOOP DAY ;2-9 
SWING .J '7, ::k 

BC-6500-033 12-74) 2-22 
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DATE 

STATUS REPORT - 241·A Y T ANI< FARM ,-g-J-'JS' 

11l~~~V;;~, 
DAy 

I3s~Ns, I() SUPERVISOR 
OPERATOR's Pi cit" "·4'" NAME~ 

TANK 
("'\/ 

101 - A Y 102-AY 

,~ SHIFT I..I..-INCHES VAC.-INCHES WG I..I..-INCHES VAC.-INCHES WG 

~ GY 1/ 

,~ t, I' ~~C/" ,.3 TANK LIQUID LEVEL r;ql.Jyz 

~ ~) ..t9'.3 ~If 
i • f 

TANK VACUUM I z,~ t'.z.i,~ ,3S-
( ~G ~ ?-3-j; I I ~-;J. r " 2. '5 -

DASC: GY 

DASC NUMBERS AND TEMPERATURES 
Il~L, r/ /73, "3 

OF POINTS GREATER THAN 260 of DAY 137 17 *Z. b-

SWING 137· C /7'/.2-
GY jL, of/I> .Jt:.,S'% 

CONFIRM THAT 

AIR FLOW TO CIRCULATORS DAY 3& }; 3t ~, IS AS POSTED 

SWING .Jt 70 3' 70 
CIRCULATORS FLUSHED 

GY DAY SWING GY DAY SWING 

ASSIGNED CU RCULATORS FLUSHED 

SATURDAY AND SUNDAY 

FEET INCHES FEET INCHES 

HIGHEST ANNULUS LEAK DETECTION 
GY Ysr h 

PROBES CONTACTED - IA. -IB, .. IC 
DAY J-.~ !a 
SWING y~ ~ 

LEAK DETECTION PITS 101-A 101-6 102 

GY 
.j.D .S tj.-~ 

WEIGHT FACTOR DAY ·z.O IS ,.2.3 
SWING 

2· 0 . )/ 2· J 
GY 

'.t)'E. {) I,D 
SPECIFIC GRAVITY DAY 

1,f)3~ tJ 1,0 
SWING ;,03 0 /.0 
GY 

t':l. {J ,II C1/ 
RADIA TlON LEVEL DAY ],r , tp oS:-\ //07-

SWING (00 ( -.0 . () I 5 

GY 

~'l~ ~ ~ e II~ &. J"":. J 
L. L. L 

AZ SEAL LOOP DAY j.. 9. Z-

SWING j9· V' ...,: 

BC-61S00-033 (2-74) 2-23 



2.3 AY Fann Liquid Level Readings- February 1976 
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2.4 AY Fann Liquid Level Monthly Reports- September 1976, April 1977 and May 1977 
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INVENTORIES BY TANK' DOCUMENT NO. ARM-CO-10l 1 
SECTION 1& C PAGE S 

REPORT DATE 9/30/76 ' ... , .. ' .. . 

. ALL VALUES IN K GALLONS 
TANK AVAIL TOTAL UNUSED SUeEetlAIE_YOLU~E_ ____ SULIOS_YOL~ME---- . SI1IUS:GO~nIIIO~ aEtlAR~S=USE 

101 AY 
11:12 Ay 

10IAL 

N 
I 

N 
-....J 

SPACE 

976 
209 

1165 

WASTE SPA'OE 

91& tl 
209 rl" 

1185 0 

TOTAL TYPE TOTAL SLUDGE 
U) 

924 ·AGING 52 52 
209 EVAP 0 0 

1133 52 52 

(1) AGING3 AGING HASTE RESIO: HANFORD OfFENSE RESIOUAl LIQUOR 
(2) SEE PAGE 16 fOR COMPLETE STATUS-CONDITIONS 

COMPILED BY IA~K_fARM_fROGESS_E~GItlfERI~G 
RElEASEO 8Y elAU~I~G&SC~EDULIMG_'_OeERAIIQM_GOUIROL 

SALT TANKS (2) (CONTENTS) 
CAKE 

o A-AGING WASTE SPACE AGING WST 
o A-spACE AG WSTE SPACE AGING WST 

0 

EVAP: EVAPORATOR FEED 

. ,/ # / .. -./~ 
APPRO VEO BY -i';;::")--~-~---------
COMPUTER RUN DATEl _lnL1~L16_ 

~ -.;.i 

;0 
-U 
-U 
:l> 
(f) 

:5: 
--l 

;00, 
CD 0) 
< -....J . CD 
Q.j::>. 



N 
I 

N 
CD 

t-

~. 

SECT lIW IS f: 

All Vl\lI)[S HI K GALLONS 

lANK 

t.J1 I\Y 
10? AY 

101.:11.. 

TCTAL 
HASTE 

Q7i' 
12(j 

IUD 

AlIA Tl 
SPACE 

o 
671 

571 

, . 
'''--"'' 

ItIV E NTOl? IE S ;:Y T J" NK OOCUMENT MO. ARH-GO-R22 APR 
PAGf a 

REPORT nATE 4/30/77 

SUEER~ftIE_~OLUtE_ 
TOTAL TYPE" 

g19 
12<) 

Uil~ Il 

(U 

AGING 
EVAP 

____ SOLIOS_YDLutf____ SIAIUS=COMDIIIOH eE~~~~S=USE 
lOTAl SlUOG,: SALT TAtJKS (2) (r.nrHENTS) 

CAKE 

52 
l) 

1.:2 

52 
iJ 

52 

jJ I\-Ar, ING IIA STE 
n A-SPAGE-AG WSTE 

o 

0» I\GItH;' liG ING !lASTE RESIIH HlHIFopn nEFfNsr RE S1 nUJ\L L II)IlQR EVA? I EVAPORATOR FEfn 
STAr:JU ~TAIULIZfn ISOI ISOlATfO I ~ $t ISOLATEO AtlO STA8IlIZEO 

en SEE P!V,( 21 For~ COIiPlETF STATus-crmorrums 

GOHPllro nv Iau~_En£~_eeOCESS_E~GIBEE11UG 
RElEA~EO GY aQUI~ISI~Al1~E_BEeCEIlbG_QEe4eI~EuI 

APPROVEO RAJ&_JULI~M 
GCHPUTfR RUN OATe: _nSL11lZI_ 

;0 
"'U 
"'U 
:l> 
(f) 

:5: 
--l 

;00, 
CD 0) 
< -....J , CD 
Q.j::>. 



N 
I 

N 
CD 

i. ", 
~ 

SECTION H C 

ALL VAlUES I" K GALLONS 

( 
--....,./ 

INVENTORIES BY TANK 

REPORT DATE 5/31/77 

.....-/ 

DOCUMENT NO. ARH-CD-822 HAY 
PAGE 8 

TANK . TOTAL AVAIL SUE£RM~lE_UDLUMf_ ____ SDLIOS_UDLUME ____ SIAIUS:GOUOIIIOU EEt11WKS:USE 
WASTE SPACE TOTAL TYPE TOTAL SLUDGE SALT TANKS (2) (CONTENTS. 

(1) CAKE 

11.11 AY <368 0 916 AGING 52 52 o A-Af3ING HASTE 
til2 fly 201 799 2\11 AGING 0 (] o A-AGING HASTE aNN WST RECEIVR 

IOIAL 1169 799 1117 52 52 C 

(1) AGING, AGING HASTE RESIDf HANFORD DEFENSE RESIDijAL LIQUOR EVAPt EVAPORATOR FEED 
sTADl. STABILIZED ISO. ISOLATED I l sa ISOLATED ,AND STABILIZED 

(2) SEE PAGE 21 FOR COMPLETE STATUS-CONDITIONS 

COMPILED BY IAMK_EAeU_££OGESS_EMGINEERIUG 
RELEASED Oy ADMIMISJRAIIUE_HEeOeIIMG_DEeAUI~EMI 

APPROVED R~J&_JUlIAtl 
CQMPUTER RUN DATEa _B6L1ULZZ_ 

... -

;0 
-u 
-u 
:l> 
(f) 

:5: 
-;-l 

;oU1 
CD 0) 
< -....J , CD 
Q.j::>. 



2.5 Tank AY-102 Liquid Level Readings- October 1976 

RPP-ASMT-53794 
Rev. 0 

Reference: Occurrence Report 76-148, 1976, Possible Specification Violation: 

Liquid Level Decrease to Below a Minimum Level, Atlantic Richfield Hanford Company, 

Richland, Washington. 

2-30 



" 

RPP-ASMT-53794 
Rev. 0 

TABLE I: TANK 102 -AY RECORD OF TANK VACUUM AND LIQUID LEVEL 

inches, WG inches, WG inches 
Date Annulus Vacuum, Tank Vacuum Tank Liquid Level 

10'-22 -76 GY -1.6 -.15 22.75 
D -1.6 -.15 22.75 
SW -1.6 -.15 15.00 (1) 

10-23-76 GY -1.6 -.15 15.25 
D -1. 7 -.17 15.25' 
SW -1.6 -.20 15.00 

10.24-76 GY -1.6 -.25 15.25 
D -1.6 - .25 15.25 
SW -1. 6 -.22 15.00 

10-25-76 GY -1.6 -.25 15.00 
D -1. 7 - .20 15.25 
SW -1.9 -.15 15.00 

10-26-76 GY -1. 6 - .25 15.00 
D -1.6 -.75 15.00 
Sw -1.8 -.05 15.00 

10-27-76 GY -1.6 - .25 15.00 
D -1.6 - .10 15.00 
sw -1.6 -.10' 15.00 

10 -28 -76 GY -1. 7 - .20 15.00 
D -1.6 -.10 15.00 
sw -1.65 -.10 14.25 (2) 

10-29-76 GY -1.55 -.20 14.25 
D off -.10 14.25 
sw 0.00 20.00 (3) 

10-30-76 GY -.10 20.00 
D - .07 20.00 
Sw 0.00 20.00 

10-31-76 GY 
.1, 

-.10 20.00 
D -.10 20.00 
SW -.20 20.00 

(1) Transfer to Tank 101-A 

(2) Tape repair performed by Ins trument' Maintenance 

'(:3) Added process condensate from Tank 417 

(4) Manual Tape Readings -t.25 inches 

l \ 
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2.6 Tank AY-102 Liquid Level Readings- September 1998 through July 2000 

2-32 



RPP-ASMT-53794 

Sediment Level Readings for 241-A Y -102 from ENRAF Densitometer 
---~ 

Source of Data: 1 

~f 
---------~.-~-- ----.--

0- datfile 
L == activity log file 
E == e-mail 
T == text file 

---
Source of 

Data Date Level (inches) Questionable Date 
T 9/4/98 10:40 9.31 

. _._-" -----
T 10/27/98 16:44 9.1S 

r---- -~---

L 1111S/981O:14 9.11 
---- ----

L 11115/9811:1S 9 
--- - ~,".-----_. --~---

0 11118/98 18:40 9.46 
f---- ----- -

D 11119/98 10:28 10.49 
0 11119/98 18:S5 11.43 
0 11/20/98 17: 54 12.29 ----- ---- -
0 1l/20/9823:0S 12.16 
L 11121198 9:22 12.64 --
0 11121/98 17:28 12.73 

-
E 11123/98 0:00 12.9 

~--

L 11124/98 17:20 12.78 ._--
L 11125/98 9:27 12.47 ------
D 11130/98 10:011 12.4 
D 12/1/98 9:20 12.2 ----- ---_._------- -
D 12/7/98 13:09 12.11 

---~ -- - - --
D 12/17/9810:42 12.14 
D 12/17/9818:28' 12.17 --
D 12/18/98 13:20 12.26 

--- -

D 12/18/98 18: 14 12.22 
- ---

D 12/19/9813:03 12.28 
- ----------

D 12/19/98 19:46 12_25 1 
----

12. 17
1 

- -- .. -----
L 12122/98 13:22 
L 12129/98 13 :54 -- 12.17 ---
L 1/619913:18 12. ISL= ----- - ---
D 2/26199 13:27 11.88 

-- - - ------ -
D 3/4199 10:03 't9l

E D 3/8/99 1:02 12.S5 ---- ---
D 3/8/992:31 __ ~t~! -1----- --------
L 3/8/9917:4S --
D 3/9/99 10:02 13.93

1 
D 3/9199 13:42 13_88 

------
3/9/9917:15 D 

! 
13.96 - --_ ... -----

D 3/9/99 18:40 13.961 r--oi------mO/99 9:34-
---------

15-:-1"9T -

:---- D i 3110/99 17:34 --IS.711 
--

--
D 3110/99 18:31 IS.51 

1-------- ----- ----
D 3/ll/99 9:S2 17.3S 
0 3/11/99 11:21 16.78 
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Source of 
Data 

L 
D 
D 

.---~. 

D 
D _ .. 
D 

-" 

D 
i 

D 
D 

t---
D r--n 
D 
D 
D 

~"~-

D 
L 
L i 

L 
L 
L 
L --
L --
L 
L 

, 

L 
~-_.- . 

D 
----

---- I 
D 
D __ ·_·_W~ ________ • ______ 

D 
D 

-'---
D 
D 
D 
D 

.. 

D 
1--

L 
-'-' 

D 
D 
D 

t--D 

D 
D t-._._. 
D 
L 
L 
D 
D 

RPP-ASMT-53794 
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Date Level (inches) I Questionable Date 
3/12/99 9:43 18.85 

I 

3/15/99 9:53 20.16 
3116/99 10:31 

------ .---::: 
19.67 

/--

.-t-- '-'~---~ 

3117/999:00 19.2 
3118/99 13:30 ~::·~jl-p .----- - ----". -- ---

3/19/99 10: 11 
.-

3122/99 10:23 18.34, , 
3/23/9910:19 18.21 ' 

- .. - - -----_. __ ... _-" .. 

3/25/99 9:24 18,05 
~--.--~.-~ 

3/291993: 11 18.74 
3129/99 4: 16 18.57 

f---- .- --

3/29/99 9:32 18.87 
- _. .-

3/29/99 18:02 19.22 --
3/30/999:45 20.3 

" 

3/30/99 17:35 20,17 .. 

3/31/99 9: 17 26,89 
----

3/31199 9:27 , 23.98 
- .--l--

3/31/99 9:32 

=1 
22.14 

--- .-
3/31/99 9:33 21.33 
3/31/999:39 21.35 
3/31/99 9:43 

1 

-~ --- I--' 263.t-=--
.. -------" 

3/31/999:46 ._----
3/3I19917:1O 

--~ 

3/31/99 17: 13 

~ 
23.94 

~ .. ---

3/31/9917:14 23.65 
3/31/9917:271 

-_._ .. _,.---

23.57 
"--' 

-~i:J 
411/999:56 20.34 

- --
4/2/99 9: 11 21.02 --
4/5/999:35 29.45 
4/61999: 13 28.29 .. --- ..--

4/7/99 13:34 27.36 
---- - .' ._-
4/81999:50 27.01 

. .-
4/9/999:33 26.6 

1-.. 
4/12/99 10:23 26.45 ---- .. -

4/13/99 9:40 26.23 
4114199 9:08 26.24 .-------
4/15/999:17 26.1 _ ... _---- .~--

4/16/9913:22 26.11 
4/19/99 9:36 

I 
25.91 

4/21/9912:50 25.88 
t---. - --

4/24/99 1: 11 26.05 
'-

4/24/998:32 26.33, --
4124/99 17:11· 26.6!L ____ . -_. 
4/25/99 8:47 27.141 
4125/99 9:47 27, . 

4/25/99 16:47 27.24 .. --------_.-_._--

4/26/999:47 27.84 
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Sou rce of I 
Data I Date I Level (inches) I Questionable Date 

D 4126/99 17:24 
u ___ 27.901 ._-

D 
I 

4/27/99 14:28i 28,4~_~ _____ ~~ __ ~ ___ - . 

D 4129/99 14:29 29.47 
D 

,...--
5/1/99 LOS 30.5 I ! 

30.91-! 
-- ----~ 

D ! 511/998:48 
.-'-' .... 

D \ 5/1199 16:35 31.38 

I 
-'-'-- -----

D 5/2/998:30 31.99 
~ .. ~--- --

D I 5/2199 17: 17 32.18 
I --

D 5/3/99 9:44! 32.63 
- --- ._.---'" --

D 5/3/9917:18 33.04 
.- --

D 5/4/999:35 35.3 
.. - '- --.--

D 5/5/99 10:08 37.2 
D 1 5/6/999:03 37.59 

- 0 ! 5m99 9:02 3'i.14~ 
-~ 

... 0 15/1n/992:5!.- _ 36.3~ -
-----

----
D 5/111999:31 36.19, 

D 5/121998:53 36.08! 
--

---
- D ! :1I:~99 9~ ___ 35.~~+--_ .----- - " --

D )/14/998:53 ]),7, 
----

--O-S/17/999l==_t'l - -~ 

D 5/18/999:15 35.18 
"-- . 

D i 5/19/999:50 35.17 

__ ~~~0!?914:02i~_ 35.14- ---- ---
D 5/25/99 1:39 35.29 j 

I--~ D ~--- 5/25/99 8:56 _ 35,43 
- "-

- .-
f--- D 1_ 5/25/99 17:29 35.73 

o =t 5/26/999:31 36.381 
1--0 - 5126/99 18:48 '--~~:~~r' 

-------

D. 5127/999:31 .. __ . 
r-----D ! -5127/99 17:58 -

-
37.31 

. 6/1/99 9:39 1--

, 
D 39.26 

. 11:-

I 
DenSItometer fixed, re erence level 

D 6/2/99 10:12 38.69 was high by I inch , .. 

D I 6/4/99 l:l6 39.94 
.. -

D i 6/4/99 9:06' ·w'96 
-----+'--- _ .. _--_ .. _- .. -_._-

D 6/4/99 17:15 41.81 
- - -- -- -~ 

D 6/5/998:33 44.25 ----. .._. 
D 6/5/99 16:48 45.61, 

~---.. 

48j§L ____ .. ____ . 
--

D 6/6/998:19 
D 

! 
6/6199 16:41 48.28 

. _._--- ----,,--_ .. 

D 617199 9:38! 49.63 
'--- --- -.-~-. 

D 6/8/99 13: 14 51.(17 
D 6/91999:03 50.47 

~ 6/10/999:311 
,------~--. .. -

49.94i 

48.91 i 
--

D ! 61l41999:30{ --
D I - 61151999:25,- 48.56, 
D I 6/16/99 l): 11 I 

--
4!U3i 
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Source of' 
Data 

D 
Date Level (inches) 

6/17/99 14:30 48.18 
Questiollllble Date 
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D 
1-----+-----~-+------1_-~------------1 

1--_6_'/_18_/_99_9_:_18~i _____ 4_8._12~1 _______________ _ 
D 

~--~ 

6/21/99 9:29 47.91, 
-4------"-------~r_----------------

D 6/28/999:08 47.46 1 ____ -+-______ 1' _____ ·· ___ .. --.. 

D 7/6/999:17 46.74 
/------1-----_._+-_. -----j----------------

D 
D 

--
D 
D 

7112/9913:14 46.66 
7/19/9910:04 46.63-)1-------- --

--4------t-----~-----------------
r-___ t--_7/22/99 18:23 4.8_._86.....,' _______ . _______ ~ 

7/23/999: 16 49.65 r----+------4---------:-+--------------.-
7/24/99 8:27 51.55 D --------

D 
L ----
D I 

D 
D 

-------~------

7/25199 9:031 ___ ._5 = _____ ~ ________ .. __ 
7/26199 9:40 1 ~ 
8/2/99 13: 12! 51.4' 

1~~~~~_~~~~~8--~3-/~-~;-99-1~-):~-)~ ~ ... ~.cm----.-.-======_=~.~_-___ =_~-_=======: 
E 8110/999:30 50.93 

1---- r-----.-----.---'--+-------+-------------------~ 

D 8/13/99 12:55 50.98 
~~--+--~~--+_-----1-.----------~ 

D 8/20/99 19:12, 51.37 
~---+- ------i--- ----------------1 
_~_+ 8/21/99 10:17' 51.84 

D I 8/22/998._:_47+-_____ 531 ---
r-- D 8/2319913:47 :::=:TIJt:== 

D I 8/24/99 8:45 ~ 
c--01 8/25/998:38 53_34 ------.--

-------------

D I 8/26/99 14:07/ 1-------'-------+---------1-------- -. 
i 8/30/99 10: 10 52_88 

53.1 
- -----------

D 

f------F- ~~~~~91~:!! 5~~8~ -----------------== D 
D 

f--~--+~?/l2/99 10:25. 55.66 
I 9/15/993:111 57.04 

r-----;-11-9--/-17/991:56 60.97 

9/17/998:32 61.65 
~----j---~ -----T---------------.---------------

D 91181998:30 63.97 

D 
D 
D 

---
D 

~-------------

_ D I 9119799-9":00-- 64.72 .. --------.---__ = 
_ D I 9120/9910:03

1 
64.3..!J-_____ . __ ---_----1 

D I. 9122/99 0:571 64.~--------

----6---m---9jii7~f~-__ ~t= __ - _========~=._-=--=--=-~= 
D 9/24/999:13 __ 65.821 
D 9125199 1:37 66.69 

1----j------4------'--~I------------------
D 9/25/998:46 67.121 

_~D+ . 9127/990:57! ___ 6767 1 .----------------1 
D 9/27/99 9:33 'I 68.21 

-_ -- D 9/29/99 0:42 _____ 6_)8_.2_6~ ___ -_.-_ -_ -__ -_-_ -__ -_ -_ -_-.-=~_-_-----
D 1 9/29/99 8:54: 68,7 ----
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------------ ---------------------- --------rR~e""v".---tO...-----. , 

Source of I 
Data i Date Level (inches) Questionable Date 

1913011999 12:34:17 Enraf 
I Profiles/Sediment Levels were not 

i Itaken on 9/30/99, date stamp should be 
10/1199. Therefore date stamp 

D lOll 199 0:34 69.37 9hanged to 10/1/99. 
---

D 10/4/999:54 68.92 
I-----~-- ---. 

D 10/5/99 10:26 68.84 
--~--~ ~-----~-----------

D 10/7/990:59 68.72 
1----------- --~ - --

D 10/7/998:46 68.83 
--_.-_. 

D 10/8/99 10:05 68.7G 
1-- -- --_._-----

D 10/11199 10:41 68.5 
D 10114/99 10:26 68.41 

1--- ---.----~-

D 10118/99 9:09 68.13 -------
D 11/2/99 9:32 67.53 

------
D 2/ lIOO 18: 56 66.74 

------- ---_ .. ------
L 7127/0010:17 65.98 
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3.1 Occurrence Report 74-30, 1974, Failure to Obtain Routine Monthly Samples in Tank 102-A Y, Atlantic 

Richfield Hanford Company, Richland, Washington. 
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ARHCO OCCURRENCE REPORT 

1. DESCRIPTION OF OCCURRENCE AND DESIGNATION OF APPARENT CAUSE 
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.--,---------'--._._------_._-_._--_.----_. __ ._---_._- _._----_. __ ... _--------

\ 

o DESIGN o MATERIAL Q PE.RSONNEL Q PROCEDURE [J OTHER 

Sp(~::.!:tl"j en.l~iC~1 nL-Sl~p ... ~~69 ~>;;~;~.:~.un ;.. 3 :.:~:.:~},t(;:, t~:'jn~:: L~;:~n';,»; Y' ~~::i; t'lI' :l:'~(: t2 T,.:":>.::I:'o 
of ll.~uid ill ':;i:c spo:::.; f',tLr:~1.1:,y ti~!.'.k (lCJ:':-l',·f). J\.:: .:\).· .. lu l·,!.~)".' ~~!.;.lt I~::.,; t:'r::. '," 
not Dal:(i)lcd clur.i.ll[. l'<kG'di . 

• .' I· 

~, 

CORRECTION - ON RL OCCURRENCE i~:30: 

Page 1: No.2 last sentence: should read 

II a pH of 11. 1 .... II 

ins tead of 1 . 1 

.' 

. .cr~ Bacl~J·.~TtJf( C 
G . :B~:ctor1, J.t & 

liZ Cc'l:r!:)'j'~ll 
em -- D'~l~clO"d 

CW !.\i.J. 1 c:ly 
C:;G Cue:: 

"" liP Sh.s;'/ 
1{11 S::~i 1",:~ers 

,., ) 
~:::: 

Vi.' ~t()~..:;:i:-.I.t.:: 

(..:A 'l:e~:l 

JlI 'r:ci.rl\C~H 

WI l.in:'li 
C~ntr8.1 ]?~.ij': 

2. OPE,~,TlNG CONDITIONS O!:_!~.!:,f"CII.ITY AT TIME OF OCCURRENCE IIF APPLICASLt) . ___ _ 

f.rt~n:'~ 1.' .... J2-.l\Y 1!3 tr.,~ boil1!lG "vJ!?;,£d:.~ s}.)D.rc tnnJ: In ~\'j~ E~·.;~t i'.i.:::*(';Cl. 

;,');,.,,;t H:i.;( E'<;'ct 01' \.;o.t<::r J~0:)t hct :JY n n";;(:;cWl (!cJl.~.. ':-1;') typi.::[ll 
J_.l.4,)·Li stC\,':;'. a i)ll of/1..1 and 2;) H\i,:'lh'8d. 'p~r r,OI,;;·. 
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3.2 Letter from R. E. Wheeler to R. L. Walser, "Tank Farm Samples," June 25,1974. 
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At!nntic lfi..,ld Hsnfcrd Company 

Date: June 25, 1974 

To: R. L. Walser 

From: R. E. l~hee'er ;/?71dd~ 
Subject: TANK FARM SAMPLES 

-k T -5314 102 AY' 

Vis-OTR: 
pH: 

Clear, yellow. No solids. 200 mrad/hr 

11.2 

Na: 0.744 M 
134 - 2. .•. 

GEA: l37Cs - 7.12 x lO~ pCl/gal 
I" &: Cs - 7.27 x 10 'PCi/gal 
I-S3/...J - 101 A 
T-5315 101-A 

Vis-OTR: 
pH: 
Na: 
G£A: 

T-5316 

Dark Brown. 5% solids. 
11. 15 

3.60 M 
~~~o : 3.28 x 10

3
3'PCi/gal 

134 Sb - 8.14 X 103 ~CiJgal 
l37 CS - 7.27 X 105 ~Ci/gal 
IS"Cs - 7.04 X 103 ~Ci/gal 

Eu - 4.69 x 10 ~CiJgal 

106-A.' , 

3500 mrad/hr 

Vis-OTR: Dark. brown. "5% solids. 2500 mrad/hr 

pH: 12.60 
Ila: 

GEA: 
2.20 M 

~~~o : 2.42 x 1033~Ci~gal 
. 137CS - 3.36 x lOs IJC:/gal .. ~ 

IS CS - 3.31 X 10 1 ~C1/gal 
~Eu - 6.58 x 10~ ~Ci/gal 1 

It' " " .......... " .. 3-6 
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3.3 Letter to J. C. Womack, "Analyses of Tank Farm Sample, Sample No. T5510 Tank 102-AY 

Received July 21, 1976, September 20, 1976. 
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To: ""l", " vJ 0 N\ A ( 1<-. 

From: Supervisor, Analytical Services 

Subject: ANALYSES OF TANK FARM SAMPLE 

RPP-ASMT-53794 
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Sample Noif5S'J _~.Tank; I01..-?eceived:_ 7.-; J - -, ~ 

VIS-OTR: Ye.J(CH •. J; :f''''<'c..,v, S"",,..;/""I3LAtl< S,p<'C!>, iJo fJ~AIJIc.. <tf(JomMh//Iv 

10 
..., _ ~."1.- .. 3 

pH • (../" CO 3 ? f? i ~ I t)!1 A 1 :2. (\S')( J D !:1 
_l-

SpG ~ PO.. < J )< I (.) t! Na • -1~ 

- %H20: q 'd\1 lit % 
'z..-

OH /, ~ 'i x J () - !:1 

N03 £. 3 X/l)-3!:1 

N02 ~/Yf6""1! 

S04 

C1 

F 

-:----ti ell 

~ Pe 

-'~ --::t1 ' lit: 

89' ;90 Sr i3S:XJ() 3 pu(~Jt3 X/O-~ t'/gal 
GEA:, 13 7CS (.., ?fX/~_IlCi/gal "106RuRh 3."2~ ~ I (J I{-

134(:5 --- )lCi/gal --60Co ____ )lCi/gal 

144Ce ------ }.ICi/ga 1 

144Pr - 11Ci/gl'l 

154Eu 

155 Eu 

125 Sb 

COOLING CURVE: 35° for ----=......"._--
300 for __ ~......".......; 
25° for ____ ~, 
20° for ___ -~_..:' 
15° for ----.::;oo~-
100 for _~ __ ...... 

5° for~ ___ ---, 

-
.... 

OTA: No IE X 0 rA ev,...,.S bfwt.ol.J ':( 00 • e.. 

3-8 
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}.lei/gal 

}.tCi/ga1 
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3.4 Letter, "Analyses of Tank Fann Samples," August 10, 1978. 
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Inte~rnal Letter 

Date: • 8/10/7 f:3 

Sutljec!. Analyses of Tank Farm Samples 

RPP-ASMT-53794 

Rockvve!1 Jnternation~rv, 0 

r'1a nag~;,' Spec ;,~r'A~~Tys is 
2704-S Building 
200 West Area 
2-2449 

Serial No. _15LB_~ Tank_~le::..!LED 
Rece i v ed ____ .:_2L~_ZL2.a_ 

VIS-OTR eIQa.,(, , L\~\..l Yelle;...; " 16' Rc.clltf r; 
PH 9. B S04 __ ._ .. __ ~~ ;(/O~_M 
SPG ___ L_QOD ______ , __ . __ 

- "3 OH __ ---!;[. I " -2<.-1 c' ________ M 

Pm 1 4 7 ____ ~ .... 8 '1 )( If;) :J f1 e i / ga 1. 

AL .( i, 7 q k9~~ ____ M 

N02_._J~_L~L~_~_=-. ____ .. _t1 COOLING CURVE 

PO 4 I .,!~~_~_~_:?_= __ ~ ____ }1 

CO 3 ____ Z_!I_E __ 2S.!_t?_~ ?-~ _______ M 

Pu ___ ~_~,,_.){jQ.:C ____ g/gal. 

Sr
89

•
90 

__ Sart1~_Sl~rp eL:1/. tJ£i/gal. 

%H20 ___ '_-Q-e, .~ _______ wt. % 

Na /I._ 771... __ _________ . ____ M 

F-____ .LJto' .L-..JQ~~ _____ J1 
CL- ( {.!lXjD :~~~_....:.M 
DTA ____ .~o _~ <.:l1Juz,j"m ___________ _ 

GEA: 137CS ____ --'~93)---J:Ll D '1 ________ p Ci/gal. 1 bCPuRh ___________________ pCiJgal. 

1 34CS ___ .. _____ _ _._ .. ____ ._ .... _ .. _____ " __ '_ 

6Deo -, 
.. ------------.--... --- ... ------ -"-"-- .-.- 1 

125Sb 

3-10 
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3.5 Letter to D. R. Autery, "Analyses of Tank Fann Samples," September 1, 1978. 
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Internal Letter 

;)"w C) I! /78 

Analyses of Tank Farm Samples 
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II. 1ft} 

Manager, Special Analysis 
222-S Bldg. 
200 West Area 
2-2449 

Serial No. '2..?"/7 ___ Tank . ....Lb.2.'-t: .. _ 
Recei ved R/Z/ZS'" 

_La......L'~~ .r:lb-,-:t--"G.,.L..I....;r e_c:: ..... QJ--_ ....... ( "-"--, . I '-t ~;.) .. f~, \ (/.L!J£..~ ... _ 

PH , 0 c '3 
SPG 0,1<"17 ..... __ _ 
OH __ -_ • 0 'J..l M 

AL _____ &00..8.2 _____ .. ___ M 

N02 ')') I M ___ -L..~""--_. _______ _ _ 

PO 4 _ ... __ . __ " 0 Z ,___ M 

C03 • () '3 k_ .. ____ . ______ M 

. _--'"-', ' ....... '2 Gt:.!.l:) - 9/0 ell . 

t o.4,c I ________ ._. (i/g<11. 

%H20_._-.!!L:l.LL ___ ._ .. _wt. ~ 
Na t. Lf. ('..~ __ . __ . __ ._ ... __ M 

F- _---...1JaQL~L. __ . __ .... ___ N 

CL - 0 "'"13 M ____ ..t...! ~ __ . __ . __ _ 

DT A __ .JY......CL-Cx v _tlLelM _____ _ 

GFA: 

('Oco -----
144Ce ---,,-,-y_.-,,-," .. _._- -,..~~--.- -.... ~.~"' .... ,-.:..-- .. ~,-
14lfPr 

---~-- ----.-.---..... , . 

S04 < (IC"'-::' M ...... _____ ._1. .. e~-::"-__ _ 

Pm]!' 7 .... ..----" C 0 ('J e ~ Ci/gal. 

NOa ?Jo~LM 
~_ .. . _ ........ _L .. ..:::......:=-__ 

Tota 1 Cubon 

Cuoling Curve 

N;;- 5cl /(/5 11J1"t .. ~JI (;0 1A.1 
I'( II t ,~ /I j)) 's . 

C1/g<11. J (J(,PtJR~ __ . ____ ... _. ______ CVgal. 
1 !, '! Eu _ .... __ .. __ . ________ _ 

1 ~'!;Eu 
-_.--....,--- ~- +--... ----~---

BEST AVAILABLE COpy 

3-12 
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3.6 Internal Letter 66120-79-151 from C. H. Delegard to L. D. Vanselow, " Analytical Data for Tanks 

101-AZ, 102-AZ, 103-TX, and 102-AY Hot and Synthetic Liquors," September 21,1979. 
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Internal Letter 

Dlt9 September 21. 1979 

L. D . Van s e 1 ow 
Systems Engineering 
2750-E, 200 East 
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SUOleel.. Analytical Data for Tanks 101-Al', l02-AZ, 103-TX, and l02-AY 
Hot and Synthetic Liquors 

Homogeneity of waste liquors held in a given tank has been accepted in 
practice, but never confirmed. This statistically-based experiment has 
been designed to test if tanked liquor is indeed homogeneous. 

Four tanks; 10l-AZ, l02-AZ, 103-TX, and 102-AY; were selected for this 
test. Each tank was sampled in four locations. Two samples, one near 
the top and one near the bottom surfaces of the liquor, were taken through 
each of two different risers ;n each tank. These samples were analyzed 
for density and chemical and radionuclide content by the Analytical lab
oratory. Synthetic waste simulations were then prepared based on the 
average of the four samples' analyses. In the case of Tank 101-AZ, how
~ver, two simulations (one for each riser) were prepared based on the 
average of the "top" and "bottom" samples' analyses. The synthetics were 
submitted and' the original samples rest1bmitted tbgether for analyses by 
the Analytical laboratory. 

The duplicate analyses of the original hot samples provide data to de
termine analytical error. Analyses of the synthetics help in evaluating 
our accuracy in simulating hot wastes. Statistical comparison of the 
four samples taken from each tank detennine if the tank contents are 
homogeneous. 

The analytical dati. as obtained to date. are presented in the attached 
tables. The high organic carbon concentration in samRl es from Tank 
102-AZ caused fluorescent interference in the laser Raman technique used 
to measure nitrate and sulfate. As indicated in the table, the laser 
~man nitrate ion determination for the first set of hot samples was sub
ject to high error. To eliminate this error, the second set of hot#sam
ples was analyzed for nitrate by specific ion electrode. No alternate 
teChnique for sulfate analysis exists. Paired comparison of the first 
~~d second nitrate analyses for the Tank 102-AZ should, therefore, not 
~ used to ascertain analytical error. In a similar way, due to low 
conce~tration, aluminum and hydroxide in the Tank l02-AZ samples were 
CiUantl fied by atomic absorption and pH titration. respectively. The 
~~er tanks' samples' aluminum and hydroside values were determined by 

erma 1 titration. These data should be considered separately in 

3-14 



L. D. Vanselow 
Page 2 
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evaluating analytical error. In each of the other physical, chemical, 
and radionuclide analyses, a single analytical method was used. 

Pleas~ call mei~ you have any questions regarding this work . 
. , / 

6~k ),~, J ---
C. H. Delegar~ Advan~ 
\~aste Chern; s try Unit 

CHO:jkr 

Attachment 

Information: J. S. Buckingham 
K. G. Carothers 
G. T. Dukelow 
L. R. Hill ~ r y' 
F. M. Jungfl ei sch 11/ 
T. A. Lane 
O. L. Merrick 
S. B. Wilson-Wright 
File Code: KF55E 
Process Aids (8) 
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3.7 Internal Letter 65124-79-029 from C. H. Delegard, "Relative Random Error Standard Deviation 

and Accuracy in Hanford Waste Liquor Analytical Data," December 3, 1979. 
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® l ~7~ /Jqlq ~ lj-IOI--'1' Rockwell International 
.... 65124-79-029 

Internal Letter 

DatII' December 3, 1979 

iO: 

Those Listed · C. H. Del eoa rd 
· Chemi ca 1 Sc i ences Group 
· 222-5, MO-037, 200 West 
.2-1571 / 

SuIMC! • Relative Random Error Standard Deviation and Accuracy in 
~ Hanford Waste Liquor Analytical Data 

Ref: ~etter. September 21. 1979. C. H. Delegard to L. O. Vanselow, 
~Analytical Data for Tanks 10l-AZ, 102-AZ, 103-TX, and l02-AY 

In the referenced letter, chemical. phsy1cal. and radionuclide analyt
ical data were presented for waste liquor samples taken from the Tanks 
lOl-AZ, l02-AZ. lOl-TX, and. l02-AY. Four samples were taken from each 
tank. Duplicate chemical and phsyical analyses were run on these sam
ples in separate, blind submissions to the Analytical Laboratory (AL). 
In addition, five synthetic waste simulations of these various hot sam
ples were prepared. These synthetics we,.e each ana1yzed once by AL. 

Paired comparison of the hot samples' analyses may be used to estimate 
the random error standard deviation (RESO) of the analysis. Ccmpari
son of the nominal and analyzed composition of the synthetics may be 
used to estimate analytical accuracy. The fonnula used to evaluate 
the RESD is: 

Where Ml~' M:i. :! the first and second measurements of sample and 1\ = 
total number of samples. 

Since a given analysis (e.g., nitrite ion concentration) may exhibit 
a wide range of values in our set of waste liquor samples, the relative 
random error standard deviation (RRESO) was calculated as a more mean
ingful measure of random error. RR£SO is: 
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Each analytical technique was considered separately in evaluat in9 RRESO. 
For example, aluminum was analyzed using thermal titration for samples 
with concentration~O.5 M and by atomic absorption spectrometry for sam
ples of ~ 0.5 MAl. The-RRESD was calculated for each of these tech
niques individually. 

Several factors contribute to RRESD. Besides the intrinsic RRESD of 
the analytical technique used. differing shifts, analysts. and standards 
recovery contribute to RRESO. Precipitation/dissolution of components 
in these high salt waste liquor samples is possible and would also con
tribute to RRESO. 

The RRESO's calculated from the referenced data are presented in Table 1. 
The RR£SO's are a measure of the precision or reproducibility of the 
analytical data. 

To crudely assess the accura.fl of the At \~ast:e liquor analyses, the per
cent recoveries of components were calculated for the five synthetic 
waste liquors prepared. ?ercent recovery eQuals: 

P t R : Concentration, As Analxzed X lOON 
ereen ecovery Concentration, As Prepared' ,. 

The,percent recoveries are presented in Table II. Except for aluminum 
and hydroxide, the standard deviation of these percent recoveries gen
erally correspond to the RRESD's given in Table I. The hot and synthe
tic waste liquor analytical data used in these evaluations are shown in 
Tabl e II r. 
This information is presented to aid in evaluating analytfcal data re
ceive<t-from AL. Please call me regarding any questions on this work. 

IL·:' /. 
Lt/C ~(h; -~. 

C. H. Delegard, ,Advanced Chemist 
Was te Chem; s try" ·Un ft .. 

CHO:jkr 

Those Li s ted 
J .... S. Suck1 ngham 
D. A. Dodd 
O. L. Hert i ng 
C. 8. H20!aker 
J" r; :-:c :'"·t c;~ 
K. r~iQ ta e 
J. R, Je\'Iet 
F .• "1. Jungf eisch;.: •. ·.! 
L. P. McRae . / 

~1. E. Mitchell 
K. J. Patterson 
R. R. Rietz 
W. H. Sant 
A. t. Schil1i:19 
D. A. Sebelien 
D. Shephard 
D. L. Uebelack2r 
S. B. ~tlson-~right 

C .'7' '._.,J ,iJ ' 
I ..... _ (f: . '2) .- , 
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e .TableI 

RELATIVE RANDOM ERROR STANDARD DEVIATION 
OF ANALYTICAL LABORATORY DATA ON HANFORD WASTE LIQUORS 

/ 
Relative 

Procedure Range of Random Error Number 
Ana1~sis Technigue Number Values Std. Deviation(:} Data Pairs 

SpG(g/ml) wefgh pipet OW-03 1.236-1.456 1.7 16 

% H2O 105° C evap. PlaF·Ol 44.06-59.55 5. 1 16 

A 1 ([1) therm. titr. Al TTM-Ol 0.637-1.44 15 12 

AAS MS-02 0.1Q6-0.136 21 4 

OH (M) thermo titr. AL TT~·,y:-Ol 1. 36-3 .04 6.9 12 

pH t i tr. OHI/-01 0.968-2.02 21 4 

NO z (t!) color. N02SP-Ol 0.263-2.58 23 16 

e NO) (~) Raman ANAAM-Ol 1.78-3.74 8.a 12 

POl; (~) extr./color. PS-02 0.00288-0.043 24 16 

CO) (!:1) acid./gas ana 1. C03IR-Ol 0.16-0.94 20 16 

SOl; (~) Raman ANRAM-01 0.017-0.10 75 5 

TOC (g/1 ) pyro 1ys i s CiOTO-01 2.68-188.3 25 16 
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1 

e Table II 

PERCENT RECOVERIES OF 
SYNTHETIC WASTE COMPONENTS 

/ 

Ave. III Standard Ii' 

Component Percent Recoverl Recoverz Dev;at;on 

Al 102.6 99.4 102.7 101.4 92.1 99.6 4.4 

OH 101. 7 102.3 158 100.8 106.5 113.9 25 

N02 100.8 97.2 113.9 114.2 57.5 96.7 23 

N0 3 114.8 107.3 102.7 109.7 117.7 110.4 6.0 

par. 122 123 48.9 132 117.0 108.6 34 

C0 3 100.0 130 140 84.5 124 115.7 23 

roc 221 165 159 129 177 170 33 

The synthetic waste liquors were made without sulfate. 
EOTA and HEOTA were the chemicals used as organic carbon sources. 
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3.8 Analytical Results Tank 102-AY from March 1980 through September 1980. 
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~'~~(' .Analytical Results 

TA;K SAMPLE NUMBER /0;2 A 7- J J/- ;2-A -ih-tl 

Al SERIAL NUMBER T <6 g <? 0 

DATE RECEIVED 

ANALYSIS 

pH 

SpG 

% H2O 

irA 

Al 

OH 

N0
3 

N02 

Pm 147 

Sr 89.90 

Pu 

GEA 

Cs-137 

Cs-134 

:Y1/t/5o 
; 

RESULTS 

NrZ 
/, '/18' 

'3 - ,>V c.;;> ~.'i ( 

N({ 

;(.'0S" 

j, :F/7 

2. r~ 
2,4,2. 

wt % 

M 

M 

M 

M 

----IN'-''-'-K->---_ uC i 11 

,:itO;) 'lit 7' uCi/l 
-Ii' 

3.%7 X/O gIl 

. :;;-
4'; (IX /t uCi/1 

____ uCi/1 

____ uCi/1 

'* 

I' ,l 
; 

F P' , 

RPP-ASMT-53794 
F I II Rev. 0 

iOC ~\NC IntcrnL. 

• \ I'C.,I' ,'ff'l ' ,',1 "If If t,' ~ 'I ' , 

· Manager. Servi ces 
· 222-S laboratory 
.200 W 
· 2-2965 or 2-2435 

* DILUTION FACTOR /);{:72-.e. 

ANALYSIS RESULTS 

P04 
0.?Jf -3 M 

CL NR M 

F NR M 

504 NR. M 

C0
3 ,:z I. M 

TorgC _1(~5 gil C 

NA N~ !1 

Cooling Curve 
~~ SOL I OS 

TEI1P C 50 ,,- " 01 /j! l~' '>1 d_,/ . .,j.", 

40 l 
(' 

I. 

30 \ r' 
iO 

20 % 

10 % 

5 6' 
IJ 

uCi/1 Ii 
0 .' % 

uCi/l 

uCi/l 

NR = Not Requested NO = Not Detected 3-30he dilution factor is included in the 
calculations. 
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. -. ,Analytical Resurts 

TANK SAMPLE NUMBER / c;z A Y -".; q;zA !3-?v( . 

AL SERIAL NUMBER r'i '3 II 

RPP-ASMT-53794 

L rc:"~" ';. , ······I~I·(,. r. # .1,. 'e" ...... i .4 t' , 

Manager, Services 
. 222-$ Laboratory 

200 W 
. 2-2965 or 2-2435 

Rev, 0 

DATE RECEIVED J// (,:/ Tr () ~ DILUTION FACTOR * ?:/::.-;-u::.... 

VIS-OTR /)/( r1 ~'\- (t:-7n~/: {!,I2~£(t:, 
ANALYSIS 

pH 

SpG 

% H2O 

'rA 

Al 

OH 

N0
3 

N02 

Pm 147 

Sr 89,90 

Pu 

GEA 

Cs-137 

Cs-134 

RESULTS 

NIZ 

I, 7t1,. 
.;jl. ,\-'r,; =-::-=-.:.-~_ wt % 

NI\ 
;{" 'J , ~ .... ;' _ ..... 

/ I L. ~5·-· j 

~*,17 

?-,I.J{ 

Ni? uCi /1 

r.1.()CjX/c'l uC; /1 
-.5' 

3.8,2 '/../0 g/l 

-..) 

3/1'9 X 10 uCi/1 

____ uCi/1 

____ uCi/l 

ANALYSIS 

P04 

CL 

F 

S04 

C0
3 

lorgC 

NA 

... 

RESULTS 

~ -3 - ./f/ M 

NR M 

NR. M 

AIR. M 

,~l. M 

ItS gIl C 

Air:. t1 

Coolino Curve 

TEr1P C 

uCi/1 
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t::(-

40 

30 
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:;, ~- I>' 0 

\ 
i 
I 

0' 
k. 

01 
/0 

20. ---_% 

10 

5 % 

'/ 
'"'----_% 0 

NR = Not Requested NO = Not Detected 3-3]he dilution factor is included in the 
calculations. 
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Dilution Factor N°lLE '* 
';; 

0"',1 

AiIAL YSIS RESULTS 

P04 
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.......I:l!. - A M 

C1- Nfl. M 

F til<.. r·, 

S04 N& M 

C03 360 
~- M 

TorgC ' :!l --1:b- g/1 

Na ~M 

Cooling Curve 

Temp. e % Solids 

50 () % ... . 
." 

40 {') % 

30 ?b 
}w. % 
;/~}: 

20 C) 
i 

% 

10 % 
.i,~,L 
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~I = Not Requested 

k ~)o Not Detected 
The dilution factor is included in 
the calculations. 
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3.9 Internal Letter 65453-81-130 from M. T. Jansky to M. Teats, "Composition of Waste from Tanks 

101AYand 102AY," April 15, 1981. 
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S56 

.H. ,", Tea~s . 
Plant Eng1neer1ng 

:Z7S0E/A100/200E 
· Separations Process Development Unit 
· 222S/MO-037/200W 
· 3-1571 

.Composition of Waste from Tanks lotAY and l02AY 

les of waste from the AY tank farm were shipped to the 222-5 Labora
rsonnel from the Separations Process Development Unit received the 

and prepared them for analyses. The samples are discussed below. 

- The sample from Tank 101AY was a dark brown liquid with only a few 
led solids. The sample was thoroughly mixed. and an aliquot taken 

~lyses. The remainder of the sample was filtered on a 0.45 micrometer 
1 filter. An aliquot of the filtrate was submitted for analyses. 

cal data for both the total slurry and the filtrate are shown in 
r. There were insufficient solids for solids characterization • 

• The sample from 102AY. in contrast to lOlAY t ' contained approximately 
ent settled. coagulated solids. The sample did not mix well, turning 

a brown. muddy-looking mixture when agitated. An aliquot of the total 
was taken, diluted, and submitted for analyses. It was noted that 

a thin film of the slurry evaporated slightly. a voluminuous quality of 
e-like crystals fanned. In the past, this phenomenon has been associated 
sodium phosphate solids. 

~inder of the sample was filtered on a 0.45 micrometer disposable 
tel'. The filtrate was diluted and submitted for analysis. The solidS 
~ajily dissolved in water and also submitted for analysis. The 

ell data are shown in Table II for total slurry, filtrate, and solids. 

analytical data are questionable. The resul ts for Tank 10ZAY indicate 
the major components in the solids are carbonates and "complexants" . 

• complexants should not precipitate, making the TOC analysis high. 
the presence of the phosphate needles fn the waste, which was~ 

ied by analytical data, indicates that the phosphate analyses are 
rrect. Therefore. the data should be regarded as suspect. 

:""! • ."j, 

L. A. 
D. L. 
T. s. 

if you have any questions regarding these samples. 

Sa 1 e 
Hert'ing 
'/ef'~Zi2;~,:: 
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TABLE I 
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Composition of Tank 101AY waste (In Moles Per Liter) 

Component 

NaA102 

NaOH 

NaNOZ 

NaN03 

Na2C03 

Na3P04 

TOC (gIL) 

137Cs (\lCi/L) 

90Sr (uCi/L) 

60eo (\lCi/L) 

155Eu (\lCi/l) 

240pu (giL) 

SpG 

Total Slurry 

Not Available 

1.04 

1.15 

1.92 

0.55 

0.79 

19.4 

3.86 x 105 

Not Available 

390 

1755 

4.79 x 10-5 

1.261 

3-37 

0.76 

0.53 

1.45 

1.75 

0.55 

O.OS 

Not Avail 

467 

Not Avai 

, .247 

,. 



TABLE II 

Composition of Tank 102AY Waste ..----
Total Slurry Fi1trate 
{mol es/1 i tar} (ma 1 es/1 iter ~ 

1.12 0.83 

1.88 2.05 

1. 97 0.47 

2.74 2.10 

0.06 0.16 

0.06* 0.01** 

8.1 15.4 

3.74 x 105 3.38 x 10
5 

Not Available . Not Available 

1.20 x 10-4 1.17 x 10.5 

1.385 1.343 

RPP-ASMT-53794 
Rev. 0 

Solids*' 
(wt. ~) 

21 

37 

** 
39** 

• Weight percent solids are based on an estimated aluminum content 

... See text for discussion 
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3.10 Internal Letter 65453-082-228 from J. V. Panesko to N. W. Kirch, "Analysis of 102-AY 

Supernate," June 18, 1982. 
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Internal Letter 

_ -~@-- lo! \.(~f·. ~q~ b ~ .. )~r\~~j .. 
A 

\J /,...<,. "7 .- k., - .. ~i'1· I c.....,/ '- . ' ! ··;~\:/i.i· 

_II Rockwell International : :.: - Inter: 
NO . 65453-082-228 Dale June 18. 1982 

TO: IN.,.", OI9.n.".,Oft, /", ... ,1 A/J""UI FROM: (10/,,,, •. 0'9 .... /l.1I0n. ( ... ",.1 A'1/:I' .... P~~""I t 
.1'1. ~.r. Kirch . J. V. Panesko f 
. Waste Management Process Technology Ut. Separations Process Deve1cp~( 
.2750E/A227/200 East 222-S/MO-037/200 West 1 

3-1228 i 
s"~,,, • An. lys i s of 102-AY Supernate I 
A samp1e of 102-AY supernate was taken 4 feet below the liquid surface 
on June 12, 1982. Analytical results are as follows: 

pH - 13.01 
SpG - 1.056 

TOC - 0.36 gil 
Na - 1.9 11 
A1 - 0.047 11 
N02 - 0.054 11 
OH- - 0.23 11 
NO; N 0.18 !1 
CO; - 0.3 11. 
F- - 0.0002 tl 

:: 
S04 - <0.0003 11 
Cs~137 - 3.5xl05 ~Ci/l 

\ 

Sf" .$i-90 - 1.2xl0
4 

).1Ci/1 

~
. _ () N!:l3 - to be reported (ca 11 3~2435) 

. ~~(~) 
J. V. Panesko 
Staff Chemist 

JVP/naj 

cc: 
J. S. Buckingham 
K. G. Carothers 
J. H. Lawler 
Process Aids 
File: 102-AY 
Letterbook 

TO: 

Please' 
6 foot c 
milestor 

.. 'exper;me 
.. energy. 

7ffJ . e 
T.D. Coo 
Staff Ch 

• ~ J' • 
! " 

.TDC/vlo 

cAttachme: 

B.tL 
L.C. 
J.S. 
K.G. 
1. E. 
R.C. 
D.G. 

,<,'".1.,-

" , .... ,-. .,. ... 

" ".' , 
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3.11 SD-WM-PE-018, 1985, 242-A Evaporator/Crystallizer FY84 Campaign Run 84-3 Post 

Run Document, Rev. O. 
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• 

PROGRAM: Waste Management 169 

OOcU142~~·:Evap.or4tor/Crystal11zer FY 84 
Campaign Run a4~l Post Run Document 
~ 

Baseline Document 0 Ves :u No 
was NO. or Wotk PKka9'l No. 

WB53C 
Ptopared by IN , .nd Dept. No.) 

• ta 6;9_50 7/Z5 

rew ..... ,: tot eddiC,pprova,s 

Name 

J.F. Albaugh 
* J.M. Allison j.....:.;:;:.t!'!:.:.::.::.:..:.:..----'---~----------J* J.S. Buckingham 

The 242-A Evaporator processed 1.559 in. * K.G. Carothers 
(4.29 million gal) of Dilute Double-Shell Slurry .'. :~.O'~"'~'aghorn 
Feed (DOSSF) from December 1983 through .'Ii"'< :.:11<1\, ;,. : ,.qv ~ DiPol 
March 1984. The total 242-A Th~Ol!(hPU~'.<PK wa~; .. *.~ .~ ~·E. ~.Llreher 
2.928 in. (8.0S mil110n gal'~. ~l e W~ay.N~'l-I,.~; "f M.r. Fineman 
ume Reduction (WVR) was 1.1 . ~a· ~1~ ~ * J.Ca Fulton 
(l.21 million gal). \) ~'~'.i~:.~··'· ~~p',Kel1Y 

~~ "". a Ii·' .. :,:; . D., Lindsey 
The first pass processed OD~~~l'rolfl ~.,. ~\ ~ '" } ~ili3~ . Murphy 

Tanks l02-AW. 104u AW. 105-AW. 10~ti.* ·~91-Atfl·v ,t!l. W. Patterson 
l02-AY. l02-SY, 244-BX. and 25-1 "ill ~ 1n~er~7 .,. . lirAL. Pontious(3) 
mediate product requiring one nominal ~.' rt .. L. Reeser 
pass to reach Double-Shell Slurry Feed. . .. , .... i •• Reynolds 
The pass employed a linked-run recycle. . W.H. Trott 
processing scheme: feed from $elected rage T.B. Veneziano 
tanks was transferred to the ev..aporator feed * R.O. Wojtasek 
tank (102-AW), processed through the evaporator, 
and the slurry sent to Tank 104-AW. The slurry 
in Tank l04-AW was recycled by transferring ft 
back to Tank 102-AW concurrent with evaporator 
operation. This allowed processing large amounts 
of dilute feed in a relatively short time. since 
discrete feed staging operations were avoided. 

The second pass processed 767 in. 
(Z.ll million gal) of slightly diluted inter
mediate product temporarily stored in 
Tanks l02-AW and l04-AW. The 425 in. of OSSF 
product from this pass was stored in Tanks lOl-AN 
and 104-AN. The product will be processed into 
Double-Shell Slurry at a later date. Process 
Control for the second pass used run time feed 
samples and the PREDICT computer program to 
adjust Pressure-Temperature curves during the 
pass. This control method worked well, however, 

DOE-RL 

J .J. Krupar 
A.R. Schwankoff 
J.D. White 
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81 

M-IOZ fl/l'f'wJvv ~'fr ~lw

\1fT /lQS6 

SAMPLE STATUS REPORT FOR T8916 102-AY A-FD . TIME: .~ 9:33 
DISPATCHED: 12- 7-83 13:39 SAMPLE HAS NOT BEEN SLURPED ~:.:.=J 
RECEIVED: 12- 8-83 19=13 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
1001 APPR/OTR YELLOW -- CLEAR NO SOLIDS NO.ORGANIC WB65C 
1101 Al 1. 590E-Ol M N Y WB65C 

.~ OH- 5.300E-Ol M N Y WB65C 
C03 1.680E-Ot M N Y We6SC 

1621 TOC 4.620E-01 GM/L C N Y WB6SC 
1163 DENSITY 1.0SSE 00 NONE N Y We65C 
2912 N02 1.540E-Ol M N Y Wee5C 
2931 N03 4.830E-Ol M N Y WB6SC 
3201 pH 1. 313E 01 NONE N Y WBe5C 
3261 P04 S.3S0E-03 M N Y WBeSe 
3707 S04 3.280E-02 M N Y WB6SC 

END OF REPORT 

SAMPLE STATUS REPORT FOR T8901 

SERIAL NUMBER T8901 HAS NO ANALYSES DEFINED 
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SD-WM-PE-018 REV 0 

SAMPLE STATUS REPORT FOR T8917 102-AY A-FD TIME: ~.;~ 9=39 
DISPATCHED' 12- 7-93 13141 SAMPLE HAS NOT BEEN SLURPED C~/· 
RECEIVED: 12- 8-8S 19=13 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? COOE .** ******** ********************************** *** *** ****** 

01 APPR/OTR YELLOW 15% DARK BROWN SOLIOS 1.7 RADS WB6SC 
1001 APPR/OTR ALL ANALYSES WILL BE RUN ON SUPERNATE WB65C 
U01 At 1.560E-01 1'1 N Y WB65C 
1113 OH- 5.400E-01 M N Y WB65C 
1601 C03 1.790E-Ol M "C. 1'1 Y WB63C 
1621 TOC 4.320E-01 GH/L C N Y WB6Se 
1763 DENSITY 1.066E 00 NONE 1'1 Y WB65C 
2912 N02 1.604E-01 M N Y WB6SC 
2931 1'1103 5.010£-01 M 1'1 Y WB65C 
3201 pH 1.262£ 01 NONE N Y WB65C 
3261 P04 OUT FOR RERUN .e-.~ WB65e 
3261 P04 5.840£-03 M N Y WB6Se 
3707 304 3.280E-02 M N Y WB65C 

END OF REPORT 
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3.12 Internal Letter 65453-84-134 from M. T. Jansky to E. G. Gratny, "Laboratory Support for 

Upcoming 242-A Evaporator Campaign, Run 84-5," May 10, 1984. 

3-45 



" 

Internal Letter 
Oate May 10, 1984 

· E. G. Gratny 
· Process Enuineering 
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Rev, 0 

A ~ -/c'Z-
SO.~1~1-PE-022 Rev 0 22 '1' Rockwell International 

No • 65~53-a4-134 

· M. T. Jansky .. 
• Chemica 1 Laboratory 

• 2750E/ Al 00/200 East Area · HO-037/222S/200 West Area 
· 3-1571 

SUf)ject: • laboratory Support for Upcoming 242-A Evaporator campaign, Rune4-5 

The Chemical Laboratory Unit (CLU) received six samples from various SOurces. 
Two s8r.lples t/are from Tank lOZAY ,two were from Tank: 105 AU. and t\·;o v,'E:re 
frem Tank 105 AH. These samples were to be analyzed in support of the 
upcoming evaporator campaign producing doub1e-shell slurry feed (DSSF), 
Run 34-5. Details of the laboratory support are discussed below. ____ ~ , -, ' 1 

[

Two sar::ples ~,ere taken from Ta, nk 102AY. ihe surface sar:Jple (R9833) and the 
four feet sample (R9834) were both clear yellow solutions with only a slight 
trace of settled solids. Aliquots of each sample were prepared for analyses 
and submitted to Analytical Laboratories (At) for analyses. The analytical 
data are shown in Table I. 

T~~ of the samples were from Tank 10~~':. The surface sa~ple, R9839, contair.ed 
approximately 15 volume percent black sett1ed solids (4 volume percent 
centrifuged solids). The four feet saople (R9B40) appeared to contain onlY 
a ~race of soiids. The supernatants were ~repared for analyses and suc~itted 
to hL. Solids from R9839 were dissolved and also sub~itted to AL. The 
analytical data for Tank 105Atl are shown ir. Table II. 

The final two samples, from Tank l05A:;, were R9S37 and R9S3~. The deeper 
sa~~le, R983S, was a clear yellow sOlution with a slight trace of solids. 
Tne surface saMple, R9837 t was very different. There were two phases present. 
There was approximately 65 volume percent i~iscible organic floating over 
an aqueous phase. The organic phase ~as found to be 27.5 volume percent 
tl"ibutyl phosphate (TBP). Both phases were analyzed, with the results snmm 
in Table Ill. 

As the attached tables show, there are several analyses that arc incomp;ete. 
Priority discrimination has prompted ~1 to place these efforts in other 
directions, getting to these samples when ~~ey can. The additional data 
~11 be forwarded to you when it beeOhes available. Updated tables wili 
foilow immediately. Please call if yo~ have any questions in the inter~~. 

;j,(~~ ~~,/HO~~~ A"\'-ICY~ 
~~. T. Jansky ( t\ \ ell ' \'""\~,.L 
Cher.:ist IV\...N....J U~~ 

PIT J/pdk 

At!. 

cc: J. F~ -Albaugh 
J. M. Allison 
R. 8. Bendixsen 
J. S. £uckingham~' 
K. G. Carothers 

D. L. l-ierti!lo 
D. \.I. Lindsej 
N. L. Pon~i(ius 
L. Ii. P"'c':ers 
T. B. '.enezi ,,:'10 
n " \';r.r: v.""or "'"3n:t6 -' "",.-

(Dfi~~1e \)0<'..

{~ ~~, l\b" 

R. D. Hojtasek 
Process Aids 
Fil e Code lv'S 
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Composition 

Al+3 

OH-

NO -
2 

N03-

CO -2 
3 

TOC (g/L) 

Na+ 

K+ 

Cl-

cs137 (\.ICi/L) 

sr90 (uC.i/l) 

PO -3 
4 

SO -2 
4 

Am (uCi/L) 

Pu (g/l) 

Pm (~Ci/L) 

Np (;.:Ci/l) 

pH 

SpG 

RPP-ASMT-53794 
Rev. 0 

SO-WM-PE-022 Rev 0 23 

TABLE I 

Composition of Tank lOlAY 
(Supporting Run 84-5) 

Concentration ~MoleslLiterl 
Surface {R9833} 4 Feet (R9834) 

0.117 0.125 

0.425 0.422 

0.125 0.120 

0.706 0.461 

0.181 0.189 

0.222 0.173 

}.60 }.83 

0.0067 0.0105 

0.014 0.012 

1. 95xl0 5 1.91xlO5 

NA NA 

0.0049 0.0048 

0.0544 0.0593 

NA NA 

NA NA 

NA NA 

NA rIA 

12.86 13.10 

1.06 1.07 

" , 

~ 

·NA,:: .. :~t Avail'able. 
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First Pass Samples. 

Tank Sample LL* Samp 1 e number 

102-SY 

104-AW 90 in. T8793 
284 in T8797 

t03-AN 74 in. T8882 
220 in. T8883 

101-AN 97 in. T8902 
289 in. . T8903 

lO2 ... AY SO in. T8916 
240 in. r8917 

105-AW T9706 
T9707 

*Measured f~m bottom of tank. 

'. 
3-48 

RPP-ASMT-53794 
Rev. 0 

REV 0 

Date 

11 .. 21-82 

11-30-83 
11-30":83 

12-05-83· 
12-05-83 

12-06-83 
12 .. 06-83 

12-07-83 
12-07-83 

1-06-84 
1-06-84 



RPP-ASMT-53794 
Rev. 0 

3.13 Internal Letter 65453-84-348 from B. M. Mauss to E. G. Gratny, "Chemical Compositions of 

102-AY, 101-AW, IDS-AN, and l04-AW," November 9,1984. 
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I nternal Letter. "1' Rockwell International 

. Oal~, No .... ember 9) 1984 NO • 65453-84-348 

:1 

· E. G. Gra tny • 6. M. Mauss 
· \~aste Concentration · Chemical Laboratory 
· 2750E/A100/200E · 222S/MO-037/200W 

Suolect: • Chemi ca 1 

• 3-25;;9 W ... 
CompoSitions ofl,02~AYi. lOl ... AW, lOS-AN. and lO~ 

Five tank samples were received by the Chemical Laboratory 
Unit (CLU). They were: l02-AY (R-3214 and 3215), lOl-AW 
(R .. 318S), lOS-AN (no R-number availabl e), and l04 ... AW (R-3206). 

Aliquots of each of these samples were taken and submitted to 
Analytical Laboratories (AL) for chemical analysis. These 
data are shown in Tables I and II. 

: If there are any qu~stions,. please contact me. 
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• TABLE I 

Composition of 102-AY Samples: R-3214 and R~321S 

.I 

Comeonent 

AT 
OH 
N02 

N03 

• c: -

.. ' 

.! 

.. .. 

:)-s, i :';'( det&!cts.bl,: i:C .;, 
Da td l.in.:. va i1 at: 10: 
InsuffIcient samcl~ 

Concentration un 
R-3214 R-3215 

a 0.005 
0.265 0.327 
0.013 0.023 
0.315 0.430 

0.056" 0.065 
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TABLE II 

RPP-ASMT-53794 
Rev. 0 

Composition of Tanks 101-A\1 (R-3185), 105-AI{, and 104-A:1 (R-3206) 

Component 

At 
'OH 

NOz 
NO J 
COJ 

TOC· 

lClri det::ctable 1 :r;)1':$ 
~a ;jntiva11ablc 

lOl-AW 

a 

0.745 
0.043 
0.190 
0.053 
0.757 
0.001 

a 

3-52 
,~, 

Concentration (fjJ' .. 

lOS-AN 104-AW' 

0.938 0.868 
2.225 3.100 
1.362 1.405 
2.173 2.725 
0.453 0.502 
3.360 4.675 
0.015 0.040 

a 0.080 
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TABLE I 

RPP-ASMT-53794 
Rev. 0 

SO-WM-PE-022 Rev 0 

Composition of 102-AY Samples: R-3214 and R-3215 

~--~-.-.-----------------

Component 

Al . 
OH 
N02 
NOs 
COs 
TOC 
P04 
S04 
'F--

Cl 
HEDTA 
S1A 

Na 
K 

. NHs 

OTA 
137CS (IJCi/L) 
90Sr (JjCi/L) 

SpG 
% H2O 

a - Below detectable limits 
b - Data unavailable 
c - Insufficient sample 
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Concentration (~) 

R-3214 

a 

0.265 
0.013 
0.315 
0.056 
0.215 
0.003 
0.007 

a 

0.003 
b 

b 

0.750 
0.001 
0.013 

No Exotherm 
5.925 x 105 

2.318 X 104 

1.03 
95.0 

R-3215 

0.005 
0.327 
0.023 
0.430 
0.065 
0.238 
0.003 
0.020 

a 

0.003 
0.001 

a 

0.988 
0.002 

a 

No Exotherm 
7.525 X 10- 1 

1.04 
94.6 

31 



RPP-ASMT-53794 
Rev. 0 

3.14 WHC-SD-WM-ER-454, 1997, Tank Characterization Report for Double-Shell Tank 24l-A Y -102, Rev. 0, 

Westinghouse Hanford Company, Richland, Washington. 

3-54 



• 

• 

WHC-SD-WM-ER-454 REV 0 

APPENDIX A 

RPP-ASMT-53794 
Rev.()-

ANALYTICAL RESULTS FOR THE 1987 CORE SAMPLE 
DOUBLE-SHELL TANK 241-AY-I02 

A-I 
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Table A-I. Anion Content of 102-AY Waste and Derivatives. 

J\nio~ . 
·····~#~~iF;.~~r~ .. (:: ... "~h '~~~l~::: .. :::: :.: ." . ··:>~~~~.'t\~~i: '.: . :.;::;i!I:.·i~l~q~U1~"(:::·: 

F 

Ct· 

N~· 

NOj -

PO!-

I SOr 
TIC 

TOC 

9.3 B-03 I 8.7 B-03 I 7.5 B-02 I 6.1 B-02 I 1.8 B-OI I 9.3 B-02 I 1.6 B-Ol I 6.9 E-02 I 3.7 E-02 I 2.4 E-02 

1.6B-021 1.7B-02 1 4.2B-Ol 1 4.0E-02 I 2.3B-01 I 2.4E-01 17.3B-021 8.0B-021 1.1B-Ol 19.IB-02 

2.5 B-02 2.4 B-02 t.7 B-Ol 

4.4 E-03 3.6 E-03 3.0 E-02 

55 E-04 <3 B-06 7.2 E-03 

1.1 E-03 Ll E-03 1.2 E-02 

2.9 B-02 NM 2.8 B-Ol 

2.4 B-02 2.4 E-02 3.88-01 

NM == Not measured. 

1.6 B-OI 1.1 B-Ot 

3.0 B-02 1.7 E-02 

5.4 B-03 2.4 E-02 

1.2 B-02 8.1 E-03 

NM NM 

3.0 B-Ol NM 

1.8 B-02 

5.4 E-03 

1.1 E-02 

7.6 B-03 

NM 

3.82 E+O 
o 

TIC = Totlil inorganic carbon (inorganic carbon is carbonate or bicarbonate). 

2.4 B-02 

9.6 E-03 

2.0 B-02 

2.7 B-03 

NM 

NM 

4.7 B-03 

2.6 E-03 

5.1 E-03 

4.0 B-03 

NM 

2.19 
B+oo 

5.0 B-02 3.7 E-02 

8.6 B-04 6.8 E-03 

3.4 E-02 1.8 E-03 

3.4 B-OJ 2.8 B-03 

9.9 B-02 NM 

1.1 E-OI 7.88-02 

TOC = Total organic carbon. 
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Table A-2. Elemental Concentrations in 102-A Y Waste. (2 sheets) 
..• ).:.::::: ..••.... : .•• ::y";:,,, 

::;;t:···::::.~il~I:·;·~~~j;;:; :;::!:l::i; .. ~; .. ;:;!:i.I:~~lij~~'··~:· ;~l~]~.~~I~·1l1~!;:I.: :;;;il~ji;ilil.,I;·i~·.'~I~~'· ·:::Ani~~·:::· 
... ;-: .... ; .. ':.::,':: . ·· .. ·;·::'(J.:·'ii:·:c ··:r:··;;::a;·:;::;i[:::.'· .:Ip':;;':i.i~!::.i:!:·: :~I'f1':·::·;:':.i'1: :i';::;~:::]'ii::::::'::"/:' ·:::i::::::;:;~?::;}·: 

. :',' . ~t~j~. ";~i~:: '~l~~::~lm:: 
Ag NM 6.4 B-05 NM 5.1 B-04 NM 6.1 B-02 NM 1.2 B-03 

AI 5.9 B-05 (5.1 B-05) 5.6 B-04 (2.3 B-(4) 1.2 B+OO 1.6 1.1 B+OO 9.4 B-Ol 

B 3.8 B-04 . 7.7 B-04 1.8 B-03 7.2 B-03 7.S B-02 0.44 9.S B-02 4.3 B-Ol 

Sa 2.9 B-06 2.5 B-06 l.l B-OS 7.2 B-OS 1.5 B-02 1.4 B-02 1.1 B-02 1.7B-02 

Ca I.lB-04 8.3 B-OS 1.0 B-OS 6.S B-OS 4.2 B-Ol 2.8 B-OI 4.6 B-Ol 3.1 13-01 

0) 
I 

(J1 
-....J t 

Cd NM <1 B-06 NM <1 B-06 4.0 B-03 3.4 B-03 3.2 B-03 3.S B-03 

Ce <4 B-06 <4 B-06 4 B-05 < 1 B-OS 8.6 B-03 7.2 B-03 7.1 B-03 6.2 B-03 

Cr 2.1 B-04 2.S B-04 4.6 B-03 5.1 B-03 7.2 B+02 6.3 B-02 7.1 B-02 7.3 B-02 

Dy <1 B-01 <1 B-07 <1 B-06 <I B-06 ND ND ND <5 B-OS 

Pc 7.2 B-06 1/ 2 B-06) S.4 B-OS <4 B-06 1.613+00 1.4 l.5 B+OO 1.4 

Hg NM NM NM NM 3.8 E-04 NM 2.0 B-04 NM 

K 1.1 B-03 1.1 B-03 1.4 B-03 1.6 B-02 1.S B-02 5.9 B-02 2.6 B-02 2.1 B-02 

La <4 B-07 <4 B-07 <4 B-06 <2 B-06 3.0 B-02 2.7 B-02 3.S 13-02 3.5 B-02 

Ii (&-06) < I B-OS <1 B-04 <3 B-OS ND ND ND < I B-03 

Mg 2.3 B-OS 1.7 B-OS 1.8 B-04 <4 B-06 3.0 B-OI 2.6 B-OI 3.S B-OI ' 3.S B-OI 

Mil <2 B-07 <2 B-07 <2 B-06 <S B-07 1.7 B-OI l.5 B-Ol 1.9 B-Ol 1.8 B-Ol 

Mo I.IB-06 4.3 B-06 4.0 B-OS 8.0 B-OS (9 B-(4) (2 B-03) (9 B-(4) (l B-03) 

Na 9.1 B-02 9.6 B-02 1.313+00 1.4 a 1.8 a 1.2 

Nd <7 E-01 <1 B-01 <7 B-06 <1 B-07 1.9 B-02 1.6 B-02 1.8 B-02 1.7 B-02 

e e 

ii·:.;I!··:li:·~:;:·,W~,::~t/:::: ... :' 
:':n;::"':;:,t,·:,?,·'.>' 

:";11~:!!::';':;~~iS 
NM 1.6 B-04 

2.4 B-04 <6.6 
B-OS 

3.1 B-04 1.913-03 

5.0 B-06 3.313-05 

2.S B-06 4.0B-OS 

NM < 1 B-06 

<4 B-06 <3 B-06 

1.3 B~03 1.6 13-03 

<1 B-07 <I 13-06 

<713-06 <413-06 

NM NM 

4.1 B-03 S.O B-03 

<4 B-07 <413-07 

(3 B-OS) <3 B-OS 

05.3 B-OS 8.1 B-06 

2 B-07 <1 B-01 

9.9 B-06 2.4 B-OS 

3.8 B-OI S.O B-Ot 

<7 B-07 < 1 B-06 
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Table A-2. Elemental Concentrations in 102-A Y Waste. (2 sheets) 

::':::~!:~'~:"~r~~~~':,;'i~~~::::::'~:~,~~i~:r,f~in~~~'~'~r~~i~::' :"~~1~:~':: 
Ni 1(1.4 E-(6) I <2 E-06 I (I E-(5) I <2 E-05 I 5.6 E-02 I 4.1 E-02 I 6.5 E-02 I 5.7 E-02 I <1 E-06 I <6 E-06 

P I 1 E-04 (1 E-(4) 7 E-03 7.5 E-3 1.6 E-Ol 2.3 E-OI I 1.7 E-Ol 2.5 E-Ol 2.9 E-03 3.4 E-03 

Rh <2 E-06 <2 E-06 <2 E-OS < 1 E-05 NO NO I NO <4 E-04 <2 E-06 <2 E·06 

Ru < 1 E-06 < I E-06 < I E-OS < 1 E-05 NO NO NO <4 E-04 <1 E-06 <2 E-06 

Si 4.6 E-03 5.9 E-03 2.4 E-02 5.2 E-03 4.3 E-Ol 4.3 E-Ol 4.1 E-Ol 4.4 E-Ol 3.0 E-02 2.8 E-02 

Sr 2.6 E-06 1.6 E-06 1.0 E-05 < t E-08 9.0 E-03 7.1 E-03 9.8 E-03 9.4 E-03 3.0 E-06 <2 E-09 

NO 3.9 E·03 (3 E-03) 2.4 E-06 <4 E-06 

1.0 E-03 7.7 E-03 7.2 E-03 4.2 E-07 <7 E-01 

(4 E·03) 

7.1 E-03 

0) 

II Te <2 E-06 <2 E-06 <2 E-OS <2 E-05 I 

~ (J1 
CD Vi Ti <4 E-07 <4 E-01 <4 E-06 <4 E-06 

U 3.3 E-03 3.5 E-03 3.8 E·02 4.4 E-02 6.5 E-02 5.9 E-02 5.8 E-02 5.8 E-02 1.2 E-03 1.4 E-02 

Zn 05.0 E-06 3.7 E-06 1.1 B-05 1.6 B-OS 5,8 E-03 8.1 E-03 1.0 E-03 1.9 E-03 (3 E-06) 1.3 E·05 

Zr <4 E-01 (1.6 E-07) 4.1 E-OS < IE-OS b 6.3 E-03 b 5.2 E-03 3.9 E-06 (1.9 E-(6) 

'PolassiwlI Hydroxide fusion. 
"Zirconium crucible used. 

NM = Not mea~ured (analysis 1101 requested for ~alllple). 
NO = Not detected. 
() = Indicates at detection limit. 
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Table A-3. Concentration of Radioisotopes in 102-AY Waste and Wash Components. 

~~IJ.II<i.lIl1.B.eiilJ ~~ 
241Alll 1.5 B-06 6.67 B-06 1.9 B-04 

14C NM NM NM 

lUCm ND ND ND 
24JCm/24·Cm ND ND ND 

COCo ND ND 1.7 B-02 

JJ4Ca 4.95 B-03 11.0 S.41 B-03 13.0 2.1 8-02 

U7CS 4.32 B+OO 3.S 1.09 B+Ol 3.S 4.4 B+OI 

IJ.lBu ND ND ND 
I~I NM NM NM 

2HPu NO NO 1.25B-04 

UlpuJ24DpU 2.34 B-04 3.9 1.2t B-OS 69 3.91 E-04 

I06Ru ND 1.89 B-OI 10.0 6.8 BoO! 

lZ'Sb ND ND 1.1 B-Ol 

"Se NM NM NM 

~r 6.58 B+OO S.9 1.26 B+OO 5.7 l.sZ B+OO 

"Tc NM NM NM 

Note: I Ci = 3.7 BHO Sq. 
NM = Nol measured (analysis WdS not requested for this sample). 
ND = Not detected. 

• 

1.82 B+Ol 1.51 B+OI 

<1.0 B-03 <3.2 B-03 

NO SAl E-02 

6.31 B-Ot SAl E-OI 

. 4.5 1.44 B+OO 5.7 1.11 B+OO 8.3 

3.9 ND ND 

3.4 2.65 B+02 3.6 2.62 B+02 3.5 

5.14 B+OI 3.1 4.38 B+OI 

< 1.2 B-03 <1.38-03 

5.7 1.148+00 5.2 9.82 B-Ol s 
4.2 3.618+00 3.1 3.36 B+OO 3.1 

4.1 ND NO 

13.4 9.9 B+OO 6.2 1.0 B+Ol 7.7 

<5.40 B-O) <5.9 B-O) 

2.958+04 3.09 B+04 

l.S 8-02 1.88-02 
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Table 4-2. Tank Characterization Summary for 
Double-Shell Tank 241-AY-I02. 
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,",gig 

AI 37,800.0 

1,990.0 

B 2,770.0 

Cd 414.0 

Ca 14,000.0 

Ce 1,110.0 

Cr 3.510.0 

Dy NO 

Fe 83,700.0 

La 3,960.0 

Li ND 
Mg 6,800.0 

Mn 8.780.0 

Mo 139.0 

Nd 2.660.0 

Ni 3,020.0 
p 6,050.0 

K 1,450.0 

Rh NO 
Ru NO 

Si 12,100.0 

Ag 7,240.0 

Na 41,400.0 

Sr 732.0 

Te 512.0 

T1 342.0 

u 14.800.0 

Zn 455.0 

Zr 575.0 

WHC~SD-WM-ER4S4 REV 0 

Table 4-2. Tank Characterization Summary for 
Double-Shell Tank 241-AY-I02. (3 sheets) 

RPP-ASMT-53794 
Rev. 0 

1987 sludge sample 1994 grab samples: 

Intemitialli.qui.d Calculated Total Liquid'. ,.. Tow· 
concentration· l average: sludge. I ptoj~ted; .. concenttition · •• proJected:. 

;;. concentration: ... sludge'Supen1atant 
; \ ..... ;. L·~·.·: .. '... : ... fuvenrory .•.. ···i·inventory,:·· 

,",gig 

10.7 17.242.6 2,920.6 13.7 37.2 

5.7 910.5 154.1 

48.6 1,289.6 217.2 

0.1 188.8 32.0 

1.5 6.384.8 1,081.5 

3.5 508.1 86.0 

252.0 1,737.6 287.7 

<0.163 <0.1 <0.02 

1.6 38,168.1 6,465.6 <0.550 <:1.5 

0.4 1.806.0 305.9 

<0.451 <0.2 <0.04 

2.2 3,102.0 525.4 

<0.0686 <4.003.7 <678.2 

5.8 66.5 11.1 

<0.554 < 1.213.3 <205.5 

0.9 1,377.6 233.3 

225.0 2,881.2 482.2 

340.0 846.2 134.4 

<1.55 <0.8 <0.1 

<1.01 <0.5 <0.1 

410.0 . 5,740.6 961.7 

61.6 3,335.0 563.3 

31,000.0 35,742.4 5.238.5 2,450.0 6,645.9 

0.4 334.0 56.6 

<2.56 <234.9 <39.7 

<0.192 <156.1 <26.4 

9,760.0 12,058.2 1,785.7 

1.1 208.1 35.2 

1.6 263.1 44.5 
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SmmSLU%E) DEHSITY (G/mll 
'~NAlli \)~9mY 1l17.1l11 - : 

CEliTRIFUGED SOLIDS DEtlSITY (Giml) 
WTX CENTRIFUG~D{FILTERED) SOLIDS 
WT% CENTRIFUGED(FILTERED) SUP5RNATE 
VOL% CENTRIFUGED(FILTERED) SOLIDS 
VOL% CENTRiFUGED/FILTERED) SUPERNATE: 
111% lIiSOLU3LE SOL] DB 
1m il'A?ER 

1.106 
0":000 
0.000 
0.000 
0.000 

25.000 
75..000 
11. 750 
68.250 

li.OOO W1% OF TJ7A~ SOLIDS 
SA~F~E pH ~EAprNrj : 12.100 

PAGE 

RPP-ASMT-53794 
Rev. 0 



Co~po~ition ~t Tan~ 102 AY {AY-1022) 
PA6P~2(Z~) 

<' .• p >"';"~"" 

RPP-ASMT-53794 
Rev. 0 

"~,.,,,W,"".ifb"""V,'h"""- e'" > 
'""""':"""'U;"'·'MM''i''~f;I'I";;(,,\,,,;fu.IM'',_'''''''''_",,''''''''''''''''~'''''>-''''''~~""I'J!~w._~~"'~~·-.r"""'I''''-''''''''~''''*·''''~W~=''''-'''''''~'1>;;'''~''''<'' 

e-~:::':::~::::~~~~~:::~~=:"~:~:~~~:~'" '" ,':.' ",' ,::.,: ... ,.'., .... ,..:.::,:':....:~;;"':..:...-.=.' ;; .. :...I.-~~.~;;;;:;;;;;~:;;=:::::::~;:::.:.~:,:,::::;::=:::: :c::,:.:~::::::::.:::::::::.'::::~:~::.::.: 
::-;m ANALYSIS ' 

SI UH2 
N02 (Ii) 1.6£-01 4.1E-03 
~03n,. (Kj·"'M",,",~,_S.4E-03·::;;' 5.1E~03::.·::;~ •.. "_b :: •• 

3Q2/ 4 {I'D 1. 2E-t)2 ., .riE -03 
n C (In NI1" HM 

me (~) ."":;;,,,,".:I'.~~.:~t:·· 2. 19E+i)O 
~.JJ*"HH'unl'.Ii£,lHUn"'\i';1'5.JumJ't&l, ".uut",·, ''''';}o''''''iI:1 . ..":·,,.·' 
:m£fiTiiL CJN. 
:IF:Sl ANALYSIS 
~ H 

Ll 

Ha 

'il 

:ii 
Sr 

5:bc:ot 
1.8E-03 

1£":0'5': 
1.0E-05' 
NM 

itt.' 
1.4E-O:F,· 
,~E-uo 

\lE.-v~ 

1:ilt-·j4 
<,£-iJO 
4;OE-05::c ' . 

• 'c. t.3Ef(J9E." 
\lH/) 
(1£-(1:;) 
7E-03 
~Lt-VJ~ . 
\lE-(;~ 

2.4H)2 
1.1)(-05 

C" "'[;,':'''J-' ".0._ ............. 

. 7.2E-03 
i _":1:,:'"1):1,. 

LlE+OO 
9.5E-02 
1.7E-<)2 
4.6E-01 
3.2E-03 

L5E+(lO 
2tvE-O~ 

2.bE-02 
:S.5E-02 
N~ 

J.;;Hi! 
lotH1 
(9E-(4) 
ld) 
l.uH2 
UHt2 
1. ,H1 
ND 
Nfl 
4. IE-OJ 
'1.9Hl3 
:: .°£-03. 
7.7t-03 
,5_~. ~.~ w.9_~ '.' 

]!O;::?1 
a) 

"'~C"~I\,,( 
• ..... y"; 

. q. ':-M 
4.3E-Ol 
i./r.-I)..: 

, .'" ... '<;:' 



3i 

fe' 
. <4E .. uil 
4.4£-02 
l.bE-CS 

Z ri'''W''"''"CC''''''''~' < lE"':'O"S 

1. 9E-04. 
III'! 
NO 

Cffi-243+21!;;~~ ND 

~.~~:.:~ ... ~:i~=~; 
Ss-!37 4,4E+OI 
Eu .. i54::::::~'~ .. llD 

)Cj ......... ,,-'-"" ... -.... ~H 

1,25E-04 
"u-239+24Q;;.,;;!;;w· ... 3.91£-1)4 
i\u:-l0L. ',6,8E-01 
30-125 
- ""..,' ,.ie·· i j 

3r-:;0 
7 c.-) 1, 

mi 
2.52£ +00 

. ; 

5. 41E -or":"''''''':''':'' 
1.17E t(j(L,., .. 

NO 
2,62£+02 

9.82E-01 

NO. 
LG£';.Cl 
!e: ,.. .... ...... r" 

~.'.'. it ~V"'" 

'0' 
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ALf-JO"L I 

DON'T SAY IT --- Write It! DATE _--j:~~~~~~:::;::-__ 

TO 

cc: 

H. F. Daugherty 

A. J. Diliberto 
L. M. Sasaki 
D. D. Wodrich 
JCW lB/File 

R2-12 
R2-12 
R2-23 

SUBJECT: TANK l02-AY SOLIDS HEEL ANALYSIS 

Rt::CEIVtu 

APR 2 41989 
A J. OII..II!UtafO 

Tank l02-AY will be the receiver tank for Hanford Waste Vitrification Plant 
(HWVP) feed resulting from the pretreatment of neutralized ~urrent acid 
waste (NCAW) at PUREX. The solids heel in Tank 102-AY was sampled and 
characterized in FY 1988 to determine its composition and to determine if 
in-tank washing was necessary prior to the addition of pretreated NCAW 
solids to the tank. 

The HWVP reviewed the results of the sample analyses on both washed and 
unwashed solids. As part of their feed characterization/qualification 
evaluation, HWVP requested some reanalyses be done to confirm some of the 
FY 1988 results, as well as some additional analyses. Our letter to· Pacific 
Northwest Laboratories (PNl) (attached) was simply a reiteration of HWVP'~ 
request. The PNL has not yet committed to a schedule for completion of the 
analyses, but because of other ongoing priorities, it is expected to take 
at least 3 months. We will in turn transmit the results to HWVP for their 
evaluation. 

The table on the next page provides additional information on the requested 
analyses. If the components of interest are not within the HWVP feed 
specifications, corrective actions could include heel washing, feed dilution, 
glass reformulation, or plant/process redesign. 

srr 

Attachment 

+ "TO MAKE LIFE LAST, PUT SAFETY FIRST" + 

J 
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3.17 Letter from M. Peterson to A. J. Diliberto and L. M. Sasaki, "Revised Report on the Results 

of 102-AY Characterization," February 12, 1990. 
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February 12, 1990 

Mr. A. J. Diliberto 
Ms. l. M. Sasaki 
Westinghouse Hanford Company 
MSIN.R2-05 
Richland, WA 99352 

Dear Tony and Leela: 

RPP-ASMT-53794 
Rev. 0 

9000855 

~)Banelle 
Pacific Northwest Laboratories 
Battelle Boulevard 
P.O. BOl( 999 
Richland, W.shinl\ton 99352 
Telephone (509)376 -8258 

REVISED REPORT ON THE RESULTS OF l02·AY CHARACTERIZATION 

Attached is 
'. :of.samples 

.' this waste 

;.:", 



. ". . 

' ... 
I NTRQDUCTI ON 
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----~-.... 

In second quarter FY 19882 a total of four samples of waste from OST .. 
l02-AY were received from Westinghouse Hanford Company (WHC). Three of the 
samples were sol ids from the· lower segment of the l02-AY waste core. The 
fourth sample consisted of supernate and solids from the upper segment of the 
core. Portions of the three solid samples were combined and submitted for 
radiochemical analysis to determine if the waste would be classified· as TRU. 
The results of the radiochemical analyses indicated that the waste would be 
;"". ,. . 

classified as TRU waste (>100 Rei/g). Physical. rheological and further 
.' '. ~ .: . . : . 

chemical.characterizatfons of the 102~AY waste were conducted to provide 
. ' ... additional data for evaluating retr1~val systems and/or treatmentpr~cesses. 

,>:::Thisreport prOVides the results of these. characterizations. .. .... . ... "~', ' .. 
.. •• :'~\::;.,.,:"/,:," :"".:,.": ',., .• '. ,", . .. .,1 , ",' ':': ',':.,.:\">",:~':,~,>'" 

;,',\,;;,r' ' . ',,; ?:i,' :'r;;:J"('i' . 

each of the three SQl id samples using a shear vane and the'Haa, 

• 1 

,,' .. '::: ,:."", 
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The chemical analyses were conqucted to determine the concentration of 
anions, ~lements, total organic carbon and inorganic carbon. Inductively 
coupled argon plasma atomic emission spectroscopy (Iep) was used to determine' 
the concentration of a majority of the elements. Mercury was determined 
using atomic absorp~ion spectroscopy after separating the mercury from the 
solids using an EPA procedure. A water leach procedure was used to measure 
the chromium (VI)!chromium (III) and anions in the sOlids. In this water 
leach procedure, one volume of solids 15 washed with 100 volumes of 01 water. 

: .' . 

This procedure assumes that the chromium (VI) and the anions in the solids 
, ," . 

,wi'l1 , diSsolve in the large excess of water. The chromium (VIl~oncentration 
W~l measured:.in the water leachsolutionl.lsfng. UV/Visible,.sp~c~roscopy:~, '.The 

. " ~a~~r 1 ead{~"~ol ut ion was a 1 ~o' anal yzed f6r ~hro~i um {II I rby}~dd i ng an> . .' 
...... ,.: ',':, . .'. .., ..... .":. ',. (. "':,' .':. ": ".. . .. ,." 'c·. 

da'!t which the chro'mlum (IIIlt,() .. ' .um(VI .' . lyzing;for """vt) ~,: .. . .' .. ' , , . , . 

, . . 

po~sl b 1 e . o~the w~ste in the j ~rs. . 
:~ the jars required careful ~osit~~~~.·J of the shear ~ane. The ~olids 

3 
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The chemical analyses were conducted to determine the concentration of 
anions, elements, total organic carbon and inorganic carbon. Inductively 
coupled argon plasma atomic emission spectroscopy (rep) was used to determine, 
the concentrat i on of a majOl~i ty of the e 1 aments. ~1ercury was determ; ned 
using atomic absorp~ion spectroscopy after separating the mercury from the 
solids using an EPA procedure. A water leach procedure was used to measure 
the chromium {VI)/chromium (III) and anions in the sol ids. In this water 
leach procedure, one volume of solids is washed with 100 volumes of OI water. 
This procedure assumes that the chromium (VI) and the anions in the solids 
will dissolve in the large excess of water. The chromium (VI) concentration 
was measured in the water leach solution using UV/Visible spectroscopy. The 
water leach solution was also analyzed for chromium (III) by adding an 
oxidant which conyerts the chromium (III) to chromium (VI) and ana1yzing for 
the resulting chromium (VI). The anions were measured lisingion 

IC} • IC and IC? both provided a Phosphorous/pho'sphate' 
" (rOC) and total i 'c carbrin:(TIC) 

as possible on jars. 
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, were not compacted in the jars with a uniform sol id depth. Instead the e solids m~intained the shape of a 1 in. dia. cyclinder. The position of 
solids in each jar was assessed and the shear vane was positioned such that 
it was centered as best as possible in the solids and was located close to 
the bottom of the jars. 

The small shear vane (Hv·OvaO.975 em) was used for these measurements. 
The shear strength was measured at the cell temperature which was 
approximately 35·C. The shear vane rotationa1 speed used for this evaluation 
was 0.3 rpm. 

The results of the shear strength measurements are provided tn Tabla 1 
below. Visual observation suggested that the l02-AY-Mid sample would be 
softer than the remaining samples. The result that the l02-AY-Top solids 

, , have a higher shear strength is reasonable. The history of the pumping 
,solids into OST .. I02·AY suggests that different layers of sol ids' probably 

"," 

, ,~exlst. 

';;;"'5:: 3",·',;6"39' ',' 
"'~". " 

;'~> 
"",:-:"16:660; 

, ',' " t", ,', 

':"21;708,' 
, .: ... , 

':;1",,',-
:'.~ ~" 

.. : .. 

• ./ 
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The rheogram for the diluted composite solids was obtained. The data 
from this plot was "fit" to the yield pseudoplastic model. The following 
rheologi~al model was obtained. 

r '" 4.70 ;. 0.0191 (1)0.84 R2 ::: 0.91 

where r ... shear stress 
'"1 ... shear rate 

R2 ... regression coefficient 

The rheological parameters alon~ with the density of the 1:1 dilution 
(1.2 g/mL) were input into the Hanks' computer model to obtain the critical 
Reynolds number and the critical velocity for transporting this material. A 

3.067 in. r.o. pipe diameter was selected for this evaluation. The critical 

Reynolds number is 10,470 and the critical velocity is 3.48 ft/s. 

evaporation of the samples occurred, and the 
correction factor was dete ned 



.' . 

• 
TABLE 2. 

Property -
Density, g/mL 
Vol%: Settled Solids 
Vol% Centrifuged Solids 
Centrifuged Solids 
Density, g/mL 
Centrifuged Solution 
Density, g/mL 
Particle Size, micron 
Wt% water 
Wt% Solids 
Wt% Oxide 

:: Not determi ned 
Not app licab 1 e 

RPP-ASMT-53794 
Rev. 0 

Physical Properties of l02-AY Waste 
!1'!-/0';).()... 

' . ) Ay'_1 Cl';i \) $01 ids h)'d 1; 

Composite 1: 1 So1ids & Hater' 
.j91 id~._ 011 uti on ~/ash ~upern<TI.! 

1.4 1.2 1.2 1.00 

100.0 81.9 rm(a) 0 
79.0 51.0 38 a 
1.5 1.3 1.4 0 

1.0 1.02 1.1 NA(b) 

NO NO NO NA 

54~4" NO 56 NO 
45\6';; 
\,.," ,.~ NO 44: NO 
43.5 NO 37.72 NO . 

with the major anions comprising fluori r hl and nitrite. The 
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solution are potassium, sodium and uranium. Significant concentrations of 
• all the. ani ons except for phosphate were observed in these sol ut ions. The 

pr'ima.ry e 1 ement removed in the 'dashi ng procedure was the sodi tim. 

A mass balance performed on the major elements indicated that for the 
2nd analysis 50% of the aluminum, 88% of the iron, 97% of the sodium, and 
124% of the uranium were recovered. Similar results were obtained in the 1st 
analysis with 76% of the aluminum, 80% of the iron, and 105% of the uranium 
being recovered. No sodium was reported for the 1st analysis since only the 
sodium peroxide fusion was performed. The mass balances included comparing 
the concentrations of the major elements in the composite core with the 
concentrations of the same elements in the washed solids, wash solution, and 
the interstitial fluid. At the present time, no good explanation is 
available for the poor mass 6alance for aluminum. The remainder of the mass 
balances for the major elements found in the composite core indicate that the 
analytical results are accurate. 

radioisotope it's high level $ detection 
ar 
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Anion Content of l02-AY 'r'laste and Derivatives 
/I 't- /oJ.'d 4'l16~ /1 ,,/~ /,;;),d... 

(' 

rnteMltftial C~ite soUd's, \lashed Solids 
_ StJoemllte, I( __ Sol,,":ion, ~ ____ '1"!IDt;t"I __ •• 

1st 2nd 1st 2nd 1st 2rd 
\,1"''''-/"1, M 

1st 2rd 
Ar.el't$i~ Analysis Ar>6ly-sis Ana In; 1$. t.nal)"'Sis ,:\Nly-sis Iy.::~!j;all Ana t YS i s 

9.3£-03 8.7£-03 

1.6£'02 1.7E-02 

2.5£-02 2.4E~02 

4.4£-113, 3.6i~03 
5 .S!~04·' ~ .. 04 

7.se-02 
4.2E-01 
1.7£-01 

3.0£-02 
7.2£-03 

1.2£-02 
Z.se-01 

l.se-01 

6.1£-02 
4.0E-02 
1.61:-01 

3.0e-02 
5.4£-03 

1.2£-02 

NM 

3.0e-Ot 

1.82HH 9.3£-02 

2.3e-01 2.4£-01 
1.1E-01 1.se-02 
t .7E-02: 5.4£-03 

1.6£-01 

T.3E-02 

2.41Hi2 
9.6£-03 

6.9£-02 3.7E-02 2.4£-02 
8.0£-02 1.1£·01 9.1£-02 
4.7£'03 5.0£-02 3.7E-02 

1 ~t'I£:~" J.t£:03 

~:~i~t'~£.~ , 
Z.4e-02 1.1E-02 2,OE-02 
s.1fi,03;~ 7.6£-03 2. Te-03 

HM(b) ", ,~.", 14M 

NH···,,3~82!+oo !U4 

2.6£-03 

5. tE'03 

4.0£-03 

8_6E~04 

3.4e~02 

3.4£-03 

6.81:-03 

t .8l:Hl3 

2.81:·03 

ItM 9 .~;t,~ HH 
2.19E+OO f _ tE-01, '., 7.8e-OZ 

Ca) TIC:r Total lnorsanie carbat_ [mrgsnfc carbon is car!:ooate or bfcartxnate. 
eb) NM:t Not measured. 
(c) TOC" Total OrganIc carbon. 
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TABL~ 5. ' Elemental 

e :~'hoQI ~ 
," '" ~ /Cl ':l'J 

fnterstftial 
~E:!l§tel M SOlution, !:! 

1st 2rd 1&c 2M 
Ao.I.2l.. ~1'\81:t:t!!~ aM!~!t% L/"IIl\:r:l!f~ &'!l!l!:a1s 

A9 -NH 6.4£-05 llM S.7E·04 

At 5~9E'OS (5.1&-(15) 5.0£-04 (2.3!-04) 

a 3.aa~04 1.7E-q4 , 1.aa-03 7.2E-03 

Sa 2.9I!-M 2.5E~M 1.111!-05 7.2£-05 
.~ .. " 

ea 1.11-04' 8.lE-OS t .0e-05 60SIHlS 

Cd IIM(·> <1E-06 ~ -<IE-06 
! 

Ct ~'()6 <42,-06," 4e-05 <11-05 

Cr 2.11-04 ~~~,I;.~!" 4.61-03 5.1It-03 

Cy <;E~ci7;:' <1E-01,: <1£-06 <11:06 

F. ,1.21-06 d.~·b6) 5.41£00$ <4i~06 

1111 11M 

K 1.~~02 
La <21-06 

LI <31!;05: 
Nil 
Hn 

Concentrations 
,4 Y .. /0 'd-.-

c~1 t. SoHds. 
ITI'llO l l51 

ltt 2M 
ANI:ais A 1'18 l:r:§ I! 

WH' 6.n-02 
t.2E+OO 1.6 

7.2!-02 0.44 
1.5&-02 1.4£-02 
4.2E-Ot, 2.aa-01 
4.0c-03 3.4E-03 

8.6£-03 7.2£-03 
1." 

7.2E-02 6.3e~02 
lIO(b) < )II) 

1.M 
~:" , 

1.4 , 
3.81-04 11M 

5.9&-02 
2.7l!~02 :' 

3-80 

RPP-ASMT-53794 
Rev, 0 

in l02-AV Waste 
;1 \./-/Cl';)"J.... Ii '/109. 1 ~~ 

wMhed SOlfds 
I1lOOll!l \Jash I If 

1st 2M 1st 2nd 
61'18 l:t:s!s AMll;Sh Anal:tsis Analysis 

NM 7.2£-03 11M 1.O£-()4. 
1. 1 !tOO 9.4E-01 2.4£-04 <6.61:-05 
9.5e:-02 4.3e·Ot 1.IE~04 1.911;;'03 
1.7E-02 l.n-02 5.01£-06 3.lE-OS 
4.0£-01 1.le-01 2.SE~06 4.0£-05 
l.ZE-03 3.SE-03 11M::' <1£-06 

7.11£-03 6.2E-03 <4E~06" <31£-06 
7.1£-02 7.3£-02' 1.3£-(13 t~6e.-Ol " 

)II) <51£-05 <1E~01i' <1£-& 

1.5E+OO 1.4- ,<4E~06 
: 

2.0E-04 11M 11M " ~ 

2.61'02 2.1£~02 

l.5E-02 3.5£-02 
',.-, 

:', 

;'-: 

" 

,'.; 
" 

;/~ 
"'1 

~ 
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TABLE 6. 

RadiQfsot:9p! 

AJIto241 
C-14 

On-242 

On-243+244 

Co-60 

Cs"134 
ci·137, 
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Concentration,of Radioisotopes in l02-AY Waste and Wash Components 
I"Y-lO@..( IN-/O()''). A\j"'/o~ Il V-/~'J"J. 

' .. --~ . . 

Uash Interstitfal Composite washed 
SUpernate Std. Solutfon Std. Solution Std. SOlfds Std. SOlfds std • 
• !C1Iml. ...4. p,&flnt, ...tL p£utrrt ..!L' "efts J.!. I!£!LL ..!L 
1.se·06 
NM(~); 

NO(b~ 

'lID 
'ND';" 

6.67E~06 

NM 

NO ,. 

til.,. 

NO.',', 

S.41E·03~~;;'3.a 
, 

3.5 

, 3-81 

1.ge-04 

NH 
Ii) 

NO 

tnr;o2' 4.S 
i: 11:-02 3.9 
4.4S+01 3.4 

1.82e+01 1.S7E+01 
, <1.oe~03 . <3.2!-:03 '-'or ... .. : .. ' ::.' 
1m", S.41e·Q2 
6.31E·01·' S.41E':01 

1'~44e+OO'" 5.7 1.17E+OO 8.3, .... .,. .. '.'/',.';1.; , ';~( .. ~ .•. ::~". 
NO''',,' " 

.... 2~6Se+02,,' 3.6 

,: 
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Ret.rence: 1 

SoIIdIt 

Reported 
Comoonent Amount Unit. 

Denalty 1.4 g/ml 
BuIlt Density 
Pertlc:1e De"aIty 

" Solid. 45.8 
"Water_ 54.4 
Specific Heat 
Softening Pt. 
Pllrtlcle Size 
Water SoIubDity 
VI8coalty 
SpO 
CI 8,343 mg/kg 
CN 
003 
F 2.860 mg/kg 
002 2.944 mg/kg 
N03 882 mgIkg 

OH 
P04 1.710 mg/kg 
S04 768 molko 
AntImony 
AlumInIum 31.800 mglkg 
A_nlc 
s.rium 2.065 moikg 
8e/yIIlum 
BIsmuth 
Boron 2.806 mg/kg 
Cadmium 414 mglkg 
Calcium 14,000 mg/kg 
CIwomium 3,744 mg/Itg 
Cobalt 466 mg/kg 
Copper 
Iron 83.700 mg/kg 
lU>thenum 4.031 mg/kg 
Leed 
Mllllnoeium 8,.804 mg/kg 
Meng- 8,784 mg/kg 
MenMy 16 mg/kg 

NIcbl 3.062 mg/kg 
PelledlUm 
Phosphotue 6,200 mg/lI:g 
PotaaalUm 1.443 mg/kg 
Plutonium 
Sokmlum 
Silicon 12.040 mo/ltg 

f'r.ge 6 

1-/QO 
0-: 2190 

UquIcf8 

Reported 
Amount U~ 

1.0 glmL 

604 mg/L 

171mgll 
1.150 mg/l 

248 mgJl 

27 mgll 
106 mall 

1.6 mg/l 

0.37 mg/L 

8.3 mg/l 
<0.112 mgIL. 

3.9 mgIL. 
11 mg/I. 

<0.236 mg/l 

0.23 mg/L 

0.056 moll 

0.49 mgll 
<:0.011 mgJl 

0.10 mgll 

3.1 mgIL. 
43 mg/L 

149 mg/l 

Ibofe_:2 

SoIlde 
Reported 
Amount Units 

1.3 g/ml 

34 
66 

e 
Y'J-q ! S0 ,.», 

Date; 1/29/88 Ref ......... : 3 

Uqu/d$ SoIkII; 

Reported Reported 
Amount Unit. Amount U~ 

""-

\\('1/9q 
Deta: HI9/84 

Uqulda 
Reported 
Amolmt Unite 

5.2 
94.8 

1.04 G/ml 
107 mg/l 

3.860 mg/l 

828 moiL 
23.126 moIL 
6.032 mgIl 

285 mgll 
t,344 mgll 

136 mg/l 

'-

78.2 moIL 

e 

e 
-~ -

------ ;0 .-S) 
"'U 
"'U 

I -- » :s5 -s:> (f) 

:5: 
--.s;) 

C:9 --l 0 
I ~ ;oU'1 

roW 
< --...J . CD 
O.j::>. 
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Reference: 1 

SoIIct. 
Reported 

Comonent Amount Units 
Sil",,", '7.236 mgJkcI 
Sodium 41.400 mgIltg 
Strontium 736 mg/kg 
Thallium 
Uranium 14.756 mg/kg 
V..,edlum 
Zinc 468 mg/kg 
Zbconlum 593 mg/kg 
TOe 3.82 molJka 
l1C 

eH 
T alpha 
Theta 
Am-241 18.200 uCIIkcI 
C-14 <1.0 UCIIkg 

0.-144 
QH50 1,440 UCIIkg 

0.-137 205,000 uCilkg 

£ ... 154 51,400 uCIIklI 
0) l-129 <1.2 uCIIkg 

I 
1'u-238/240 3,1710 uCilkll CD 

(J1 RuIRh 106 

Sb-126 lutO uCIII<g 
&.-89/90 2.85E+07 uCilkg 

Tc-88 25.0 uCilkg 
Tote/Ga_ 
Rare Euthe 
TfIU 21.810 uClJ!cll 

Peg" 7 

0_:2/90 IRaf .... nc .. : 2 

Llqulct. 

I=-rtod Reported 
Amount Unit. Amount Unit. 

6.9 mgJL 
2.162 mglL 
0.18 mg/l 

765 mgll 

0.29 mg1l 
0.053 mgJL 

288.000 mg/l 
348.000 mgll 

9.5 

0.00160 uCIIl 27.000 uClll<a 

4.320 uCIIl 

0.234 uCIIL 3.000 uClll<g 

8,680 uCIIL 

0.236 uCIIL 30,000 uCIIkg 

e 
102-AY 

Oet .. : 1/29168 Refanonca: 3 

liquid. SolIds 
Reported Reported 
Amount Units Amount Unit .. 

Date: 11/9/M 

LIquid .. 
Reported 
Amount Unite 

19.9a7 mg/l. 

2.724 mgJL 

296.000 uCIIl 

23.1 eo uCIIl 

e 

;0 
"'U 
"'U 
:l> 
(f) 

:5: 
-;-l 

;o(J1 
CD 0) 
< -....J . CD 
Q.j::>. 
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Component 

DeneItY 
BulkO_1ty 
PMtIcIo Density 
% SolId. 
% Water 
Specific Heat 
Softening Pt. 
P.rtIcIo Size 
Waler Solubility 
Viaeo.lty 

Awr4ClK Component Arnowtta 

Sold. 
ReportK 
Amount Unit. 

1.36 g/ml 

38.8 
60.2 

UqqI"" 
Reported 
Amount Unit. 

1.0 g/ml 

6.2 
94.8 

SpG 1.04 oImL 
CI 8,343 mgll<g 356 mg/L 
CN 
C03 3.660 mg/L 
F 2,660 mgikg 171 mg/L 
N02 2,1144 mgll<g 1189 mg/L 
N03 341 mgll<g ",687 mg/L 
OK 5,032 mg/L 
P04 1,710 mgll<g 168 mg/L 
S04 758 !!!!itS 725 !!!!ilL 
Antimony 
Aluminium 37,800 mgII<g 68.2 mg/L 
A .... ole 
Barium 2,065 mgII<g 0.37 mg/L 
Befyllium 
Biamuth 
Boron 2.808 mgikg 6.3 mg/l 
Cadmium 414 mgikg <0.112 mgfL 
Calclum 14,000 mgikll 3.9 mg/L 
Chromium 3,744 mgikg 11 mg/L 
Cob41t 466 mgikg <0.236 mgIL 
Copper 

"'on 83,700 mgikg 0.23 mg/L 
t.nthanum 4.031 mgII<g 0.066 mg/l 
lead 
Mag ..... lum 6.804 mg/kg 0.49 mgIL 
M_""" ... 8,784 mg/kll <0.011 mg/l 
Mert:Ury 76 mg/kg 
Nickel 3.052 mgII<g 0.100 mg/l 
Palladium 
Phosphoru. 6.200 mgIkg 3 mgll 
Potaaslum i,443 mgikg 43 mg/l 
Plutonium 
Selanium 
Silicon 12.040 mg/kg 149 mg/l 

Pav" 8 

e 
l02-AY 

e 
Rangt of Component Amounte 

Soli"" Uquldc 
Reported Reponed 
Amo~u ~ 

_Co"'f>'l~~ .~. .filglt~ _to", Unl!.~Hlgh Low Umt-

Density 1.4 1.3 alml 1.0 1.0 g/mt 
Bulk Oenslty 
!' .. rtIcIo Denaity 
% Sold. 45.6 34 6.2 5.2 
% Wat« 66 54.4 94.8 94.8 
Specifio Hoat 
Softening Pt. 
!'ertlclo SIza 
Water Solubility 
Viaeoaity 
Spa '.04 1.04 g/lnl 
CI 8,343 8,343 mg/lcQ 604 107 moll 
CN 
C03 
F 
N02 
N03 

Ott 
.1'04 
504 
Antimony 
Aluminium 
A .... nlc 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calelum 
Chromium 
Cobalt 
Copper 
Iron 
l~thant,lm 

Lead 
Magnesium 
Manga"" •• 
Mercury 
Nickel 
!'aRadlum 
Phosphorus 
Pot .... "jurn 
Plutonium 
Selenium 
Siticon 

2.fXiO 
2.944 

682 

1.110 
758 

37.800 

2,056 

2.808 
414 

14.000 
3.744 

466 

83.700 
4.031 

6,804 
8.784 

76 
3.052 

6.200 
1.443 

12.040 

2.660 mgJlcg 

2.944 mgJlcg 
682 mgJlcg 

3,660 :1.660 mgtL 

171 171 mg/L 
1.160 828 mgIL 

mEl~;:'i~:;@::;J./:i4~:mgll 
6,032 5.032 mg/l 

1.;:;: i~:l!~·:!~;;=:f-;:.:,jg!.;!~;:~ 

37.800 mg/kgi.;:;J3lJ::,V,.Pfmgll 

2.055 mg/kg 0.37 0.37 mgtL 

2.808 mg/kg 6.3 6.3 mgIL 
414 maflcg <0.112 mgtL 

14.000 rnaIkG 3.9 3.9 mgJL 
3,744 molka 11 11 mg/l 

466 mglkV <0.236 mg/L 

83.700 mg/ka 0.23 0.23 mgIL 
4.031 maflcll 0.056 0.056 mg/l 

6.804 maiko 0.49 0.49 mgIL 
8.784 malkg <0.011 mll/L 

76 mgIkg 

3.052 mg/kll 0.100 0.100 mg/l 

6.200 matka 3.1 :1.1 mgIL 
1,443 mg/kll 43 43 mg/l 

T 2.040 malkll 149 149 mg/l 

;0 
-U 
-U 

I » 
(f) 

:5: 
-l 

I ;oU1 
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CD 
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Awraged Compo_nt Amoum. 

Sollda I.IquIda 
Reported Reported 

Com~ .... nt Amount Unit. Amount Unit. 
Silver 7,236 mg/kg 6.9 mgll 
Sodium 41,400 mg/kg 2.162 mgll 
Strontium 736 mg/kg 0.18 moll 
Tha/ijum 
Uranium 14,758 mg/kg moll 
V .. nllldium 
Zinc 466 mg/kg 0.29 moll 
ZIrconium 693 mg/kg 0.044 moll 
TOC 3.82 rnol/kll 1506.000 moiL 
TIC 343.000 moll 

e!:! 9.5 

T .. lph" 
Tb .. ta 
Am-241 22.600 uCUkQ 0.00150 uClil 
CI4 <1.0 uCilka 
Ce-144 
Co-eo t.440 UCIIItIl 
C.-137 266.000 uCilkll 150. teo uCllL 

0) E ... I54- 51,400 uCI/ka 
I 1-129 uCIIkg CD 

-....J Pu-239/240 3.306 uCI/Itg 0.234 \JClIl 
Ru/Rh 106 
Sb-125 9.910 uCllI<lI 
5 .. 89/90 2.95£+07 uCI/ka 14.880 uClll 
Tc-9$ 26.0 uCI/Itg 
TotalG.mma 
RanI Earths 
TRU 26.905 UCIIItIl 0.236 uCI/L 

pag .. S 

e 
102-AY -

Rangs of Compo_nt Amounts 
$oJId,o 

Reported 
liquids 
RepoIted 

Amounts Amounts 
Componant High low Unite High low Units 

SiI .... r 7.236 7.236 moJkg 6.9 6.9 moll 
2,161 mgll 
0.'8 mall 

SodIum 41.400 41.400 mg/ltg 2.161 
Strontium 736 736 mg/ltg 0.18 
Thallium 
Uranium 
Vanllldlum 
Zinc 
Ziroonlum 
TOC 
TIC 
pH 
T alpitll 
Theta 
Am-241 
Ct4 

Ce-144 

eo-OO 
C.·137 

£ ... 154 
1-129 
Pu.239/240 
Ru/Rh 106 
Sb-126 
Sr-89/90 

To-sS 
TotalGa_ 
RanI Earth" 
TRU 

14.766 '4,756 mg/kll 

468 458 mg/kg 0.29 0.29 mgll 
0.053 0.036 mg/L 

f'tft.;124}l/?~ •• M 
693 693 rng/kg 

3.82 3.82 mo/Ikg 
34<J 348 M 
9.5 9.6 

21,000 18,200 uCilkg 0.00150 0.00150 uCl/l 
<1.0 uCIIkg 

1,440 1.440 uCIIkg 

255.000 155.000 uCI./itg .;;;~poOi:~i~uCIIl 
51.400 6f ,400 uCI/Itg 

3,610 3,000 uCIIkg 0.234 0.234 uCIIL 

9,910 9,910 uCI/kg 

2.!J6E + 07 2.S6E+07 uCl/kg i~iWi~;i:S<>;;:;ii,;~::uOI/l 
25.0 25.0 uCIIkg 

3O,Bl0 21.200 uCI/kg 0.236 0.236 uCiIl 
/IIot .. : Numhel'$ In ltallca It_ only _ data point. 

;0 
-U 
-U 
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MEMORANDUM 

TO: M. A. EBRA, 773-A 

S. B. Oblath, 773-A 
D. F. Bickford, 773-A 
D. D. Walker. 773-A 
R. E. Eibling. 773-A 
P. E. Zapp. 773-A 
L.F.Landon,704-T 
SRL Records (4), 773-A 

April 7, 1987 

FROM: J. W. CONGDON, 773·A ;.tV, ~ 
J. S. LOZIER, 773-A 

INHIBITION OF WASHED SLUDGE WITH SODIUM NITRITE 

INTRODUCTION 

Washed sludge is an aqueous slurry consisting of a relatively dilute salt 
solution in equilibrium with several transition metal oxides and hydroxides. 
This slurry wilfbe produced by in-tank washing of sludge and each batch will 
be stored for approximately two.years in existing carbon steel (ASTM A-537) 
tanks. Batches of washed sludge will be removed periodically and sent to the 
DWPF for processing into glass. Washed sludge contains several species 
(nitrate, sulfate, chloride, and fluoride) which are known to act as pit inducing 
(aggressive) anions. l 
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Pitting of the waste tanks has been identified as a corrosion concern for 
washed precipitate2 which has a composition similar to washed sludge. This 
prompted concern about the corrosivity of washed sludge. Pitting is most 
likely to occur in the region just above (0 to 6") the waterline based on the 
corrosion mechanism described for washed precipitate.3 

This report describes the results of electrochemical tests used to determine the 
relationship between the concentration of the aggressive anions in washed 
sludge and the minimum effective inhibitor concentration. Sodium nitrite was 
added as the inhibitor because of its compatibility with the DWPF process.4 

SUMMARY 

A minimum of 0.05M nitrite is required to inhibit the washed sludge simulant 
solution used in this study. When the worst case compositions and safety 
margins are considered, it is expected that a minimum operating limit of nearly 
O.IM nitrite will be specified. The Validity of this limit is dependent on the 
accuracy of the concentrations and solubility splits reported in BDR-90.5 

Sodium nitrite additions to obtainO.lM nitrite concentrations in washed sludge 
will necessitate the additional washing of washed precipitate in order to 
decrease its sodium nitrite inhibitor requirements sufficiently to remain below 
the sodium limits4 in the feed to the DWPF. 

Nitrate will be the controlling anion in "fresh" washed sludge unless the soluble 
chloride concentration is about ten times higher than predicted by the 
solubility splits in BDR-90. Inhibition of "aged" washed sludge will not be a 
problem unless significant chloride dissolution occurs during storage. It will be 
very important to monitor the composition of washed sludge during processing 
and storage. 

EXPERIMENTAL 

Cyclic potentiodynamic polarization tests were used to determine the pitting 
behavior of ASTM A-53? carbon steel in various compositions of synthetic 
washed sludge. The experimental procedure and equipment have been 

described previously.6 
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The composition of washed sludge simulant was based on data reported in 
BDR-90. Imbedded in BDR-90 are solubility splits for various species. These 
splits (Table 1) can have a significant effect on the soluble concentration of 
several species in washed sludge. For the simulant recipe, it was assumed that 
nitrate, sulfate, and fluoride were fully soluble. This is 3, 2, and 20 times the 
respective BDR-90 soluble values, and should adequately represent worst-case 
for these ions. The BDR-90 solubility value of 2% was used for chloride. All 
other species were added at the soluble concentrations reported in BDR -90. 
Several electrochemically important transition metals were added with 
precipitation allowed to occur in situ. 

The various compositions of the test solutions (Le. nitrite/aggressive anion 
ratios) were selected by a best guess approach based on the results of previous 
tests rather than a fixed matrix of compositions. Since the soluble fluoride 
concentration in washed sludge is very low, the effects of variations in the 
fluoride concentration were not evaluated in this study, however. it was always 
present at thy maximum expected level. The compositions of the simulant 
solutions were adjusted by the addition or removal of the appropriate sodium 
salts. 

After each scan was completed, the specimens were cleaned with Clarke's 
solution 7 and examined with an optical microscope for evidence of pitting and 
crevice corrosion. Pitting was defined as the presence of corrosion on the 
exposed portion of the specimen. 

RESULTS and DISCUSSION 

The effects of the concentration of the primary aggressive anions (nitrate. 
chloride, and sulfate) in washed sludge on the minimum nitrite concentration 
required for inhibition are shown in Figures I, 2. and 3. All species were 
present at the concentrations specified above. except for the one being varied. 
The line in each of the plots represents the minimum nitrite concentration 
required to inhibit pitting as a function of the aggressive anion concentration. 
A'minimum of O.05M nitrite is required to inhibit the washed sludge simulant 
used in this study., 

All three log-log plots show a region in which the minimum nitrite 
concentration is independent of the aggressive anion concentration. This 
behavior has also been reported for washed precipitate! and indicates that 
there are no interaction effects between the aggressive anions. 
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These results also indicate that nitrate controls the inhibitor requirement in 
"fresh" washed sludge. If the soluble concentration of chloride increases to 
>0.OO2M (which is lOx the concentration predicted in BDR-90), the nitrite 
requirements will be controlled by the soluble chloride concentration. If 
chloride concentrations are this high, the required sodium nitrite additions 
could be sufficiently high to necessitate rewashing of the slurry to lower the 
total sodium to concentrations acceptable to the DWPF process.4 At present, 
there is no information on the dissolution of chloride into washed sludge during 
storage. Chloride levels in washed sludge will be monitored very closely 
during processing and storage. 

Radiolysis effects during the storage of washed sludge make the slurry less 
corrosive as nitrate is converted to nitrite. Since there is no tetraphenylborate 
anion (TPB) in washed sludge, nitrite depletion is not a problem. Nitrite 
depletion in washed precipitate is apparently related to the volatile 
decomposition products of TPB. 8 

The results presented in Figure 3 indicate that nearly a ten fold increase in the 
sulfate concentration is necessary before the nitrite requirements for washed 
sludge begin to increase. This is important since the concentration of soluble 
sulfate is difficult to predict for the various stages of sludge washing because of 
the presence of insoluble calcium sulfate. The sulfate concentration determines 
the critical nitrite concentration (0.OO9M) on the nitrite/nitrate plot (Figure 1) 
based on an extrapolation of the slope of nitrite/sulfate plot to the BDR -90 
sulfate concentration (0.OO258M). Therefore, the inhibitor requirements for 
"aged" BDR-90 washed sludge (i.e. nitrate depleted) will be controlled by the 
sulfate concentration if the sulfate is fully soluble. The data indicates that, if 
the solubility splits in Table 1 are correct, the inhibitor requirements for the 
soluble chloride and sulfate in "aged" washed sludge are both --o.OO5M nitrite. 
Hence, an increase in the soluble concentration of either species would increase 
the inhibitor requirements for the aged slurry. As discussed earlier. the 
nitrite concentration resulting from the radiolytic conversion of nitrate to 
nitrite will be more than sufficient to inhibit "aged" washed if the solubility 
split for chloride is correct in BDR -90. 
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Four month coupon tests to demonstrate the effectiveness of nitrite inhibition 
at selected washed sludge compositions are in progress. Electrochemical tests 
are in progess to establish the nitrite requirements for partially washed sludge 
at each stage of processing. Electrochemical tests to establish the nitrite 
requirements in a worst case composition of washed sludge are planned, if the 
conservative assumptions in this report do not adequately represent a worst
case solution composition. 
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Total Concentration and the Percentage Soluble of Selected 
Species in Washed Sludge 

Total Concentration 
Species M % Soluble 

NaOH 0.152 20 

Na2C03 0.00148 100 

NaN°2 0.0158 100 

TotaIN03 0.0630 36 

Total C1 0.0245 1.3 

NaF 0.00341 4.5 

Na2S04 0.00258 53 

Na2C204 0.0000726 100 

Na2Cr04 0.0000298 100 

Na2Mo04 0.00000387 100 

Na2Si03 0.0000368 80 

Na3P04 0.000188 44 
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Approndby: 
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WSRC-TR·94·0250 

June 6.1994 

Materials Application and C:lrrosion Teehnol(llJY Group 

SUMMARY 

D.~<t<...A..: ~J.~ 
TeChnTcaJ Reviewer Authorized Darivatiw ClBBsifjsl' 

RECOMMENDED NlTRlTELIMlIS FOR 
CBLOBWEANP SULEATE IN ESP SLURRIES (U) 

Two additional nitrite limits are developed and recommended for Extended Sludge 
Processing slunies •. These limits apply to slurries in whldi ~he chloride or sulfate 
concentrations exceed specified percentages of the nitrate c6ncentration. 

DISCUSSION 

In a previous report additional nitrite limits were developed and recommended for 
inclusion in the In-Tank Precipitation (ITP) Operational Safety Requirements) These 

. limits specify nitrite concentrations which prevent pitting corrosion of carbon steel 
exposed to waste solutions which contain high chloride or sulfate concentrations. Such 
additional limits cover the conditions in which a specified percentage of the 
concentration of nitrate, which is normally the principal corrosive anion, is exceeded by 
the chloride or sulfate concentration. The new limits are based on previously obtained 
laboratory corrosion data on the corrosivity of simulated washed, precipitate solutions. 
They permit the inhibition of pitting with nitrite additions to the ITP tanks rather than 
caustic additions to raise the hydroxide level to > 1 M. 

Nitrite concentrations based on chloride and sulfate can be developed also for Extended 
Sludge Processini{(ESP) operations. The approach to developing these was identical to . 
that followed for the ITP limits. In previously conducted electrochemical corrosion 
tests, the nitrite concentration which is required to inhibit pitting was established in a 
simulated fully washed ESP solutlion with varied chloride or sulfate levels.2 The fixed 
concentrations of the various ions in the simulant were those reported in the "Basic 
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Data Report Defense Waste Processing Facility Sludge Plant, DPST-BO-I033, Vol. 2, Rev. 
90", except for the nitrate, sulfate, and fluoride concentrations, which were calculated 
under the assumption of the complete solubility of th.8se species, This assumption 
yielded, for example, a nitrate concentration in the simulant solution of 0.063 M, rather 
than 0.022 M. Pitting susceptibility or immunity was assessed with cyclic 
potentiodynamic polarization scans on specimens of ASTM A537 Class 1 carbon steel. 
Testing was conducted at 40°C only. 

The tests revealed that, as with the ITP test results, the logarithm of the inhibiting . 
nitrite concentration is independept of the logarithm of the corrosive anion below a 
certain critical value and then linearly dependent upon it above that value. The general 
form of the linearly dependent relationship is 

where CA stands for any corrosive anion, and a and b are constants, which are 
dependent upon the composition of the simulant under test. 

(1) 

The equation for nitrite to prevent chloride~induced pitting in the washed sludge is 

log [N02-] = 2.25 + 1.34*log[Cl-] (2) 

obtained at 40°0. Equation 2 applies when the chloride concentration exceeds 3% of the 
nitrate concentration. 

In order to provide a temperature dependence to the nitrite concentration, one can 
adopt the temperature dependence expressed in the equation developed for the 
minimum nitrite equation as a function of the nitrate concentrt;ltion in ESP solutions: • 

[N02~] = O,025 I1tl00,041T"'[NOa:jOi's.,· (3) 

where T is in °0,3 Equation 3 was developed from laboratory data obtained at 23. 30, 40, 
50,· and 600 0, and is applicable over that range only. Equation 3 incorporates the 
increase in corrosivity with temperature due to nitrate in ESP solutions. With a change 
in temperature T away from 400C. the nitrite requirement changes by a factor of 

. 100.041TIlOO.041*40, or 10°.041 *('1"-40), from the 40°C nitrite level. Based on the thermal 
activation of corrosion reactions and the relatively small differences between 40°0 and 
temperatures of interest, it is reasonable to apply the same temperature factor to 
Equation 2. Thus Equation 2 becomes, with the antilogarithmic transformation and the 
inclusion of the temperature dependence and a safety factor ofl.5, 

(4) 

The equation for the minimum nitrite concentration required to inhibit pitting caused 
by sulfate is 

(5) 

Equation 5 applies when the sulfate concentration exceeds 30% of the nitrate 
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concentration. After the antilogarithmic transformation. the same temperature 
dependence and safety factor may be introduced to the nitrite-sulfate relationship to give 

\ 

It has been shown that corrosive anions act independently, nqt additively.4 Pitting 
corrosion is prevented, when the highest nitrite concentration required by any corrosive 
anion is present in the waste. Thus the minlmUnl nitrite limit is the highest of the 
three nitrite concentrations calculated from the nitrate (see Reference 3), chloride. or 
sulfate concentration. 

RECOMMENDED ESP PROCESS REQUlREMENTLIMrIS 

Equations 4 and 6 may be inserted as additional limits in the Requirements for 
Corrosion Control of Waste Tank Contents in the ESP Process Requirements. The new 
limits may take the form 

Applicability Parameter Minimum 

[NOs-] Sl.0 Molar [N02"] A 

and [OB"] < 1.0 Molar 
and [Cl"] > 0.03 [NOa-] 

Temperature 
pH 10.3 

where A = 1.~ * 10o.041*(T-40) * 10(2.25 + 1.34"'log[Cl-)) 

[NOa-] ~ 1.0 Molar 
and [OH-] < 1,0 Molal' 
and [S04=] > 0.3 [NOa-] 

-." ,.&' 

B 

Temperature 
pH 10,3 

where B = 1;5'" lOO,041*(T-40) *' 10(0,0675 + O,835*log{S04 "']) 

Maximum Units 

Molar 

ro °C 
pH units 

.. ' 
. - Molar 

°C 
pH units 

For these limits the pH has been changed to 10.3, so that the limits are valid at any ESP 
dilution. 

1. p, E. Zapp, ~!fect of Chloride and Sulfate on Nitrite Requirements for ITP (U)," 
WSRC-TRr94-0217, May 5, 1994. 

2. J. W, Congdon and J. S. Lozier, "Inhibition of Washed Sludge with Sodium Nitrite," 
DPST.87-379, April71987, \ 

,'r:., 
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The primary wall UT measurements for Tank A Y -102 from FY2007 were reviewed by the Level 
III NDE to look for the amount of un-recorded pitting in the tank. These pits became a concern 
when the chemistry evaluation of the Tank AY-I02 showed the presence of historic waste 
composition that could have led to pitting. The UT protocol for recording the presence of pits 
could have masked the presence of pits caused by these historic waste compositions. The data 
from FY2007 re-evaluated was to look for pits at a depth of greater than 40 mils and to see 
whether the lower levels of the tank (especially the bottom knuckle) had an increased pit 
population. 

During the evaluation of the chemistry in Tank AY-I02, the current composition of the waste 
doesn't show a propensity for corrosion. However, since the current corrosion control limits 
were adopted in 1984, there may have been waste in the tank that would show a propensity for 
corrosion. If a layer of this waste exists in the tank, the addition of higher heat waste in 1998 
may have led to conditions in which corrosion could have occurred. There is uncertainty as to the 
presence of this layer because the core sampling system is kept from sampling the very bottom of 
the tank because of concerns of the drill string damaging the primary tank. 

The discussion of this potential layer is found in Chemistry, Section 4.l.4. From the Chemistry 
Summary Section 4.l.4.5 on page 4-26 ofRPP-ASMT-53793: 

Although there were opportunities for corrosion in the early operation of 
the tank, there are no definite indications of a high propensity for 
corrosion in TankAY-102 because of its operating history. One scenario 
that should be considered is that remnants of incompletely inhibited 
nitrate-rich interstitial liquids that were present in the low temperature 
solids layer in Interval 2 remained at the bottom of the tank after 20 years 
of storage. It is conceivable that pitting and see occurred on the bottom 
of the tank when the tank temperature increased significantly after the 
addition of solid waste from Tank e-106 in 1999. 

However, the concern remains that the cores have not sampled the waste 
at the actual bottom of the tank or detected elements of its lateral 
heterogeneity. As discussed above, the interstitial liquid at the bottom of 
the tank may have retained interstitial liquids with nitrate ion that was 
deposited in Interval 2. The solids that deposited in Interval 2 traversed at 
least three different supernatant layers. The first and third supernatant 
layers, through which the solids traveled, had low concentrations of nitrite 
ion and a low nitrite ion/nitrate ion concentration. The supernatant layer 
that was present for the most of Interval 2 had about 2 M hydroxide ion 
and nitrite ion with about 3 M nitrate ion. It is very difficult to judge the 
composition of the interstitial liquid that existed at the bottom of the tank 
15 years later in 1999 when it experienced the large increase in 
temperature. However, it is well established that pitting and see occur 
much more readily at higher temperatures, and the possibility that pitting 
and see occurred as a consequence of the addition of the hot waste 
cannot be dismissed on the basis of the information that is now available. 
Any remaining tensile stresses from bulging in the TankAY-J02 bottom 
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liner following stress relieving during construction would have also 
increased the propensity for see initiation. 

The presence of un-recorded pits is due to the reporting of pits starting at 25 percent of the wall 
thickness. The value is half the action level of the 50 percent wall thickness developed by the 
DOE Tank Structural Integrity Panel. To further capture the presence of pits, WRPS used a ten 
percent criterion to identify un-reportable pits. The concern was raised the protocol could mask 
the presence of pits below this lower level and should this population show an increase with 
depth it could be an indication that the historic waste could have led to a reduced integrity of the 
tank. 

The discussion of the UT results is found in Section 4.l.8. From the Comparison from Section 
4.l.8.3 for the UT of Tank AY-I02 on page 4-44: 

Of the 23 areas of greater than ten percent wall reduction found in 
FY2007, 18 were identified as non-reportable pits. In the FY2007 
inspection, the Level III NDE inspector reported pitting on plates 3, 4, and 
5 whereas the FY1999 inspector did not. In FY1999, Level III NDE 
inspector reported" laminations detected throughout plate" for Plate 3 
with inspector's notes suggesting potential existence of pitting. The 
distinction between laminations and the presence of pitting could be 
attributed to equipment resolution and wall contact of the UT system. In 
FY2007, the Level III NDE only reported non-reportable pits as plate 
minima, but his notes indicated the presence of other non-reportable pits. 

As such, WRPS contacted the Level III NDE inspector to review scans at a constant 40 mils 
off-set from the local average of the plate. In principle this review would have been conducted at 
other off-sets, but the initial review showed no increase in the pit population with depth so these 
additional reviews weren't conducted. 

Though the Level III NDE looked at over 70 scans to come to his conclusion about the absence 
of an increase in the pitting population only nine of those scans are presented here as examples. 
The tables list the sample scans. The scans are from Riser 88 and Riser 89. 

Riser 88 Ultrasonic Testing Scans from Fiscal Year 2007 

Scan 
Nominal Thickness 

Location of the Plate Comment 
Number 

(inches) 
I Plate 4 0.500 Moderate pitting 
2 Plate 4 0.500 Moderate pitting 
3 Plate 5 0.875 Light pitting 
4 Plate 5 0.875 Light pitting 
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RPP-ASMT-53794 
Rev. 0 

Riser 89 Ultrasonic Testing Scans from Fiscal Year 2007 

Scan 
Nominal Thickness 

Location of the Plate Comment 
Number 

(inches) 
I Plate 4 0.500 Light pitting 
2 Plate 5 0.875 Moderate pitting 
3 Plate 5 0.875 Moderate pitting 
4 Plate 5 0.875 Light pitting 
5 Knuckle 0.875 Light pitting 

The detennination of a pit or general thinning is detennined by the Level III NDE, but as a 
general guide for these scans the color pixels represent the average thickness, the pits, and the 
raised areas on the plate. The average thickness of the plate is reflected the gray and light purple 
coloration. Pits are indicated by dark purple pixels on the scans. Raised areas are shown by 
green, red, and yellow pixels. The causes for raised areas may be due to the presence of material 
not removed in cleaning of the scanning surface or lift off of the transducer from the surface. 
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T-scan pres.1 <3,4, 5> of Job : Vert.Wall/2nd/Plate4/88. 
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set @, ,040" less t.~0)Y) nOYY") :l\C1! 

170 175 1S0 1S5 19.0 195 200 205 210 

90 inch 

SO Inch 

70 Inch 

6.0 Inch 

5.0 Inch 

40 inch 

3.0 inch 

20 Inch 

1 0 Inch 

0.0 Inch 

-10111ch 

-2 .0 Inch 

-30 Inch 

-40 Inch 

-50 inch 

-6.0 Inch 

·7 a inch 

-S 0 Inch 

o 6 Inch 
o S inch 
10mch 

21 .5 inch 

End Data---------------------------------------------------------------------------------------------------------------------------------

~ 
(Jq 
C 
'""1 
(1) 

~ 
I 

W 

'"d V1 ......... (") 

~ ~ 
(1) ::l 
VI w 

0 :::jl 
00 

0 

--l 3 
VI 
~ -. ::l Vl 

(") (1) 

::r '""1 

::l 00 

0 00 

3 
S· 
a 
....... ::r o· 
~ 
::l 
(1) 
Vl 
Vl 

~ 
~ 
0 

~ 
Vl 

0 
~ I 
Vl 
(1) ....... 
:::jl 
0 
a 

'E.. 
~ 
(1) 

0 
(") 

;0 

a "U 
"U 

~ 
I » 

(1) 
'""1 

(f) 

cfc; :s:: 
(1) --l ;ou, 

CD 0) 
< ~ . CD 
O~ 



~ 
o 

ex> 

Printed on 201 2-10-16 at 14:47 : HP CLJ 3600 
T-scan pres.1 <3, 4, 5> of Job : Vert.Wali/Plate5/88. 

Vert. Wall/Plate5/88 

jsp 

AY-102-2 

End Data Images : 34 

5 a -5 

Top View 

00 05 10 

a 6 Inch 
O.S Inch 
10 Inch 

Inch 

15 20 25 30 35 40 45 50 55 

3: T-scan, Images, t-scan data3, 11 /20/2006 14:48 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 

From: Boomer, Kayle D 

Venetz, Theodore J 
Tuesday, September 25, 2012 4:04 PM 
Rosenkrance, Chelsea L 
FW: AY102 sample update 

Sent: Monday, August 13, 20122:46 PM 
To: Venetz, Theodore J; Engeman, Jason K 
Subject: PN: AY102 sample update 

From: Rice, Andrew D 
Sent: Monday, August 13, 2012 2:01 PM 
To: McKinney, Steve G; Washenfelder, Dennis J; Boomer, Kayle D; Levy, Gregery 

R PP-ASMT -53794 
Rev. 0 

Cc: Renberger, Duane L; Prilucik, John R; Johnson, Jo M; Ritenour, Gerald P; Hansen, Daniel R; Watts, Heather D; 
Anderson, Brian P; Noyes, Gary W 
Subject: RE: AY102 sample update 

Appended below are the preliminary results for the AY-l02 Annulus sample collected and delivered to the 222-S 

laboratory on Friday, 8/10/2012. 
These results represent the amount of each nuclide that could be acid leached from one portion of the duct tape 

sample. 

Nuclide Result each (~Ci ) MDA (~Ci) Comments 

Cs-137 3.9E+00 9.8E-04 Gamma spectroscopy 

Sr-90 1.0E-Ol 4.1E-03 Separation and beta count 

PU-239/240 4 .1E-05 2.1E-05 Separation and alpha spectroscopy 

Am-241 1.6E-04 8.3E-06 Separation and alpha spectroscopy 

No isotopes of curium were detected. 

It should be observed that the Pu/ Am results are near the detection limit, and therefore will lack precision. It may be 
possible to improve these results by analyzing a larger aliquot of digest. 

Please note that this is preliminary data and could change upon further review. 

Let me know if you have any questions. 

Andy Rice 
Radiochemistry Manager 222-S 

509.372.2057 
509.551.8401 
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From: McKinney, Steve G 
Sent: Saturday, August 11, 2012 12:07 PM 
To: Washenfelder, Dennis J; Boomer, Kayle D 

RPP-ASMT-53794 
Rev. 0 

Cc: Renberger, Duane L; Prilucik, John R; Johnson, Jo M; Rice, Andrew D; Ritenour, Gerald P 
Subject: AY102 sample update 

Just a heads up on where ATL is - Andy Rice will send out a more detailed summary later, once he is out of the lab. The 
AYl02 annulus sample was broken down this morning. Based on appearance, it was decided to remove the double
sided tape along with the sample and not try to scrape sample off the tape (ATL took photographs). The tape and sample 
were removed from the weight and was then divided into four sections. The section with the least amount of plastic 
adhering to the tape was chosen for digest. This section was digested (chemist noted slight fizzing upon addition of acid) 
and by appearance, all sample material dissolved off the tape. GEA prep will be completed today, radiochemical 
separations and counting are scheduled for tomorrow and tomorrow night. We expect data, as planned, by 
Monday. Added observation - there was a towel in with the sample that appeared to have been used to wipe down the 
cable as the sample was withdrawn through the riser. This towel also was contaminated but at this time, nothing has 
been done with it. 

Thanks. 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 

Venetz, Theodore J 
Tuesday, September 25, 2012 2:25 PM 
Rosenkrance, Chelsea L 
FW: AY102 sample update 

RPP-ASMT-53794 
Rev. 0 

Attachments: AY102 Residual Samples Grp#20121249 006Jpg; AY102 Residual Samples Grp# 
20121249 001Jpg; AY102 Residual Samples Grp#20121249 002Jpg; AY102 Residual 
Samples Grp#20121249 003Jpg; AY102 Residual Samples Grp#20121249 004Jpg; 
AY102 Residual Samples Grp#20121249 005.jpg; AY102 Residual Samples Grp# 
20121249 007 Jpg 

From: Boomer, Kayle D 
Sent: Monday, August 13, 2012 7:34 AM 
To: Venetz, Theodore J 
Subject: FW: AY102 sample update 

From: Rice, Andrew D 
Sent: Saturday, August 11, 2012 1:29 PM 
To: McKinney, Steve G; Washenfelder, Dennis J; Boomer, Kayle D 
Cc: Renberger, Duane L; Prilucik, John R; Johnson, Jo M; Ritenour, Gerald P; Hansen, Daniel R 
Subject: RE: AY102 sample update 

Steve did a good job of summarizing what happened, I will add the photos and a few details. The photos will put you in 
email jail, but I wanted the detail to remain. 

A masslin-type cloth was included with the "weight and tapell sample. This cloth was contaminated and was saved for 
future analysis, if desired. 

The tape did a great job of trapping the particulate matter, so it was decided to digest the tape itself. Most of the 
particulates appeared to be rust, with a few interestingly colored flecks interspersed. 

Once we had removed the tape from the weight, the tape was cut into 4 sections. Based on appearance and dose rates, 
the tape surrounding the steel weight was fairly homogeneous, so the section analyzed should be reasonably 
representative of the whole. The other sections have been saved for future analysis, if needed. 

Duct tape is not an ideal analytical substrate, so the digest was performed so as to minimize possible matrix effects from 
the tape while removing as much contamination as possible. This appeared to be successful. 

Separations and counting will occur Sunday, we plan on providing preliminary results by Monday, 8/13. 

Let me know if I can be of additional assistance. 

Andy 
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From: McKinney, Steve G 
Sent: Saturday, August 11, 2012 12:07 PM 
To: Washenfelder, Dennis J; Boomer, Kayle D 

RPP-ASMT-53794 
Rev. 0 

Cc: Renberger, Duane L; Prilucik, John R; Johnson, Jo M; Rice, Andrew D; Ritenour, Gerald P 
Subject: AYl02 sample update 

Just a heads up on where ATL is - Andy Rice will send out a more detailed summary later, once he is out of the lab. The 
AY102 annulus sample was broken down this morning. Based on appearance, it was decided to remove the double
sided tape along with the sample and not try to scrape sample off the tape (ATL took photographs). The tape and sample 
were removed from the weight and was then divided into four sections. The section with the least amount of plastic 
adhering to the tape was chosen for digest. This section was digested (chemist noted slight fizzing upon addition of acid) 
and by appearance, all sample material dissolved off the tape. GEA prep will be completed today, radiochemical 
separations and counting are scheduled for tomorrow and tomorrow night. We expect data, as planned, by 
Monday. Added observation - there was a towel in with the sample that appeared to have been used to wipe down the 
cable as the sample was withdrawn through the riser. This towel also was contaminated but at this time, nothing has 
been done with it. 

Thanks. 
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Harlow, Donald G 

From: 
Sent: 
To: 

Venetz, Theodore J 
Tuesday, September 25, 2012 2:37 PM 
Rosenkrance, Chelsea L 

R PP-ASMT -53794 
Rev. 0 

Subject: FW: Optical and scanning electron microscope examination of AY102 residues 

From: Rasmussen, Juergen H 
Sent: Tuesday, September 25, 20122:35 PM 
To: Venetz, Theodore J 
Subject: FW: Optical and scanning electron microscope examination of AY102 residues 

Juergen Rasmussen 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

From: McKinney, Steve G 
Sent: Tuesday, August 14, 20123:28 PM 
To: Renberger, Duane L; Sams, Terry L; Rasmussen, Juergen H; Washenfelder, Dennis J; Boomer, Kayle D 
Cc: Patten, Elester; Wilkinson, Robert E 
Subject: FW: Optical and scanning electron microscope examination of AY102 residues 

From: Cooke, Gary 
Sent: Tuesday, August 14, 20123:11 PM 
To: McKinney, Steve G 
Cc: Johnson, Jo M; Seidel, Cary M; Prilucik, John R 
Subject: Optical and scanning electron microscope examination of AY102 residues 

Steve: 

We examined the particulate recovered from three samples from the Tank 241-AY-102. The samples consisted of 
particulate adhering to duct tape which had been placed in clear yellow plastic bags. The samples were identified as: 
AY102Annulus-l-l (S12R000485) 
AY102Annulus-1-3 (S12R000487) 
AY102Annulus-1-4 (S12R000488) 

The three samples were examined and individual particles were removed and placed on an adhesive tab on an SEM 
specimen mount. The selected particulate was examined first on a binocular microscope and then carbon coated and 
examined on the SEM. The SEM images, below are paired, with the image on the left with the area or spot examined by 
the energy dispersive x-ray (EDS) detector marked by the yellow cross or box, and the EDS spectrum on the right. 

The particulate appears to be dominated by rust. Only a few examples of the rust were examined and found to be 
composed primarily of iron and oxygen, as expected: 
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The scattered blue particulate appears to be some type of paint. The EDS signature indicates a kaolinite mineral is the 
filler in the paint and there are cellulose fibers present as well. 

The remainder of the particulate is mostly light gray to amber colored aggregates of fine-grained crystalline 
material. Several of these particles were examined. The chemistry was fairly uniform, with sodium, potassium, carbon, 
oxygen, nitrogen, phosphorous and chlorine identified in the EDS spectra: 

The largest crystals are blocky, equant crystals of sodium nitrate (Nitratine) : 
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and a trace amount of sod ium fluoride phosphate hydrate (Kogarkoite) : 
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The sodium phases listed above are all water soluble phases that have been identified in tank waste. The source of the 
potassium is uncertain. Potassium is generally rare in tank waste . 

Please pass this on to whoever needs to see it. If you have any questions, please let me know. 

Gary A. Cooke 
gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Solutions. contractor to the United States Department of Energy 
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Venetz, Theodore J 

From: 
Sent: 

Harrington, Stephanie J 
Wednesday, October 24,20124:11 PM 

RPP-ASMT-53794 
Rev. 0 

To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch , Nicholas W (Nick); 
Venetz, Theodore J; Boomer, Kayle D 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
FW: Interim Results for AY102 Annulus - TICITOC (ANU1)'and ICP (ANU3A) 

Importance: High 

Please fjnd t he preliminary results below for the TIC/TOC analyses on t he sample from near riser 83 (the f loor sample) as 
well as t he ICP metals an lysis results for the sec nd ai r duct sample taken on Oct. 17th near ri se r 90. 

8t~ <ftQ. ... ~. r/'AJJ 
Chemica l Praces Engineer 
Wa ... hington Riv~r Protl!ction Soluti l1S. 

contractor to the United States Ot!partment of Energy 

2750£ Room A:2 19 or 639 Cul illm B 11 9 
(5 09) 376-1336 

AY102 Annulus AY102 Annulus ICP 

TIC-TOe 2AY-12-A.. 2AY-12-ANU3A .. 

From: Bushaw, Ruth A 
Sent: Wednesday, October 24, 2012 3:54 PM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; McKinney, Steve G; Cooke, Gary 
Subject: Interim Results for AY102 Annulus - TIC/TOC (ANU1) and ICP (ANU3A) 
Importance: High 

Stephanie, 

The attached spreadsheets provide the interim results for the TIC/TOC analysis requested for sample 2AY-l2-
ANUl and the ICP results for sample 2AY-l2-ANU3A. 

For the TIC/TOC analysis, the spike recovery for the TIC was 207% but the amount of spike added was much 
less than 25% of the concentration in the sample, so no qualifier flags or reanalyses were required. 

For the rcp analysis, there was no preparation standard because the digest that was requested was originally just 
for radchem, so no standard was prepared. Also, we forgot to run the preparation blank associated with this 
sample, the chemist is going to ask the technician if maybe it had been consumed with the radchem analyses 
and wasn't available. If it was just overlooked, r asked them to run that and rerun the sample to see if some of 
the instrument QC issues will not be present in the rerun. 

Recall that there was also insufficient sample material to digest a duplicate sample portion or a spike. The 
analytical batch also contained solid samples from the recent ANlOl/CI04 sampling event, and one of those 
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samples was used for the sample QC. I'm reluctant to include that QC with this report because the sample 
matrix isn't quite the same. 

As I stated in my previous email with ICP results, the digest methods that we have available at 222-S lab are not 
appropriate for digesting silicon. Therefore, it's likely that the LCS and spike recovery, if prepared for this 
sample, might have failed low, as they did with the SW846 Method 3050B prep that was used to digest the 
previous A Yl 02 Annulus sample. I will discuss in the narrative that the silicon result might not be very 
accurate. Note that silicon was detected in the instrument blanks. For two of the blanks, the silicon was > EQL 
and >5% of the sample result, so I added a "B" flag. Since these were instrument blanks, I'm expecting that the 
reanalysis might be better. Silicon also failed high on the low level standard (LLS). Since the result in the 
sample was at approximately the same level as the LLS, this could indicate a high bias. This failure does not 
require a reanalysis, but since we are going to rerun anyway, the LLS might meet the requirement on the rerun. 

Remember that these results have not been fully reviewed and may change, especially since we plan to rerun the 
ICP. 
Thanks, 

R~A .~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 

This email and any accompanying documents contain confidential and/or privileged information. This information is intended only 
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete 
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the 
information contained herein is strictly prohibited. 

2 

5-21 



24-oct-2012 15:11:08 

INTERIM 

AY102 Annulus 

Data Summary of All Re sults 

NA = Not Analyzed, NO Not Detected 

J - Estimated 

(J'I 
I 

N 
N 

UALIFIER 

;::0 
"U 
"U 
}:. 
(j) 
s:: 
--l 

;::00, 
CD W 
< ---J . <D 
Q.j:::o. 



Harlow, Donald G 

From: 
Sent: 

Boomer, Kayle D 
Tuesday, September 25, 2012 4:20 PM 

RPP-ASMT-53794 
Rev. 0 

To: 
Subject: 

Girardot, Crystal L; Harlow, Donald G; Rosenkrance, Chelsea L; Engeman, Jason K 
FW: Off-riser Sampling System Image 

From: Harrington, Stephanie] 
Sent: Tuesday, September 25, 2012 4: 16 PM 
To: Boomer, Kayle D; Venetz, Theodore] 
Subject: Off-riser Sampling System Image 

Thank you, 
8teplta.nJ.e dia't'C.in.atol1. {/'ltJJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum Bl19 
(509) 376-1336 
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Harlow, Donald G 

From: 
Sent: 

Boomer, Kayle D 
Tuesday, October 16, 2012 12:26 PM 

RPP-ASMT-53794 
Rev. 0 

To: 'Leon M.Stock' (stock1777@comcast.net); Rosenkrance, Chelsea L 
Cc: 
Subject: 

Washenfelder, Dennis J; Engeman, Jason K; Venetz, Theodore J; Harlow, Donald G 
FW: Additional Information for 2AY-12-ANU1 White Material 

Importance: High 

From: Harrington, Stephanie] 
Sent: Tuesday, October 16, 2012 12:24 PM 
To: Boomer, Kayle 0; Sams, Terry L 
Cc: Powell, William] (Bill) 
Subject: FW: Additional Information for 2AY-12-ANU1 White Material 
Importance: High 

Kayle, 

Is this good enough information for the annulus sample in terms of pH for the sample from the material near riser 83? I 
can make sure this gets into the report, but it will be qualitative, not quantitative. I will find out more for the TIC/TOe 
you were wanting for the remaining material in archive. It shouldn't be a problem as there is still the 1 gram of material 
in archive to work with . 

Thank you, 
8t.pAanJ. cftau .tng:ton., d'''J) 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 CuIIum Bl19 
(509) 376-1336 

From: Bushaw, Ruth A 
Sent: Tuesday, October 16, 2012 12:14 PM 
To: Harrington, Stephanie] 
Cc: McKinney, Steve G; Cooke, Gary 
Subject: Additional Information for 2AY-12-ANU1 White Material 
Importance: High 

Stephanie, 

I asked Gary Cooke ifhe would do a quick check for the pH of the white material from A YI02 Annulus riser 83 
sample 2AY-12-ANUl. 
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He said that he estimated that he used < 1 mg of sample with a couple of drops of water and the pH was ~ 11 
using pH test paper. He said that Hanford soils would give a pH around 8.5 - 9. The only thing that he could 
think of that would give a pH that high would be tank waste. 

He also wanted me to let you know that he is ready to put the new samples on the scope to get better pictures 
and run the solid phase tests that you requested. 

Thanks, 

RdA.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 

This email and any accompanying documents contain confidential and/or privileged information. This information is intended only 
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete 
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the 
information contained herein is strictly prohibited. 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Wednesday, October 10, 2012 12:06 PM 

RPP-ASMT-53794 
Rev. 0 

To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch, Nicholas W (Nick); 
Powell, William J (Bill); Venetz, Theodore J 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
FW: UPDATE: AYl02 Annulus 10-Working Day Interim Report 

All, 

Please find the 10 -working day interim report attached. Please note the following disclaimer from the laboratory: 

((Note that these results are identified as interim because they have not been fully reviewed and, therefore, are 
potentially subject to change upon final review. If any result changes, I will identify that in the final report." 

Thank you, 
8tepIuzn.J. C#a'cot:.J.n.pol&, r?"cP 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376-1336 

From: Bushaw, Ruth A 
Sent: Wednesday, October la, 2012 11:58 AM 
To: Bushaw, Ruth A; Harrington, Stephanie J 
Cc: Bushaw, Thomas H; McKinney, Steve G; Hansen, Daniel R; Prilucik, John R; Johnson, Jo M 
Subject: UPDATE: AYI02 Annulus la-Working Day Interim Report 

I forgot to rerun the DSR to show the "B" flag on the fOIDlate result. Here is the new report. 

Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U. S. Department of Energy 222-S Laboratory 
373-4314 
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From: Bushaw, Ruth A 
Sent: Wednesday, October 10, 2012 11:47 AM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; McKinney, Steve G; Hansen, Daniel R; Prilucik, John R; Johnson, Jo M 
Subject: AYl02 Annulus 10-Working Day Interim Report 
Importance: High 

Stephanie, 

The attached file contains the interim results for the IC and ICP analyses for sample 2A Y-12-ANUI. Note that 
12-CCN-24 indicates that Sr-90 results are also required for this 10-Working Day report, but those results were 
already provided to you in the 7 -Working Day report. 

Here is a brief discussion of the QC: 
1. Following the fusion digest, it was noted that there was a very small amount of fine black solids in the 

bottom of the bottle. 
2. Following the acid digest, the digestate was described as clear with no solids remaining. 
3. The RPD for Fe from the fusion digest is 74.9%. No qualifier flag was required because the sample 

result is less than the quantitation limit. Recall that this sample had small black flecks of solid that were 
attracted to a magnet, so it's not surprising to have a high RPD for Fe. 

4. A number of analytes were detected in the preparation blanks. 
a. For the fusion digest, AI, Na, and Si were detected in the preparation blank, but the concentration 

was below the quantitation limit and the QAPP does not require comparison to the sample result 
or a qualifier flag. The QAPP does not require reanalysis of blanks if the results are below the 
quantitation limit. 

b. For the acid digest, Ca, Fe, and Si were detected in the preparation blank. The results for Ca and 
Fe were below the quantitation limit, so no qualifier flag or reanalysis was required. The Si 
preparation blank result was above the quantitation limit; but Si was not detected in the sample, 
so no qualifier flag was required and no reanalysis was performed. This is a good example of the 
typical inconsistent results that the laboratory obtains for Si. 

c. For the water digest, formate, nitrite, sulfate, and nitrate were detected in the preparation blank. 
Results for all analytes, except formate, were below the quantitation limit and no qualifier flags 
or reanalysis were required. For formate, the blank result is greater than 5% of the sample result 
and a "B" flag was applied. Since this is not a required analyte, no repreparation or reanalysis is 
required. 

5. The LCS (prep standard) for Si in the acid digest had a very low recovery; 49%. This digest method, 
SW-846 Method 3050B, is not an appropriate digest for Si analysis. The laboratory currently does not 
have an appropriate digest for Si analysis. Note that no Si was detected in the sample using this digest, 
and an "a" flag was applied to the sample result to indicate the failed LCS recovery. No repreparation 
and reanalysis was requested because of the limited sample size and because the laboratory does not 
expect to obtain a better result using this same digestion method. 

« File: AY102 Annulus Riser 83 IC & ICP Interim Results.xlsx» 
Note that these results are identified as interim because they have not been fully reviewed and, therefore, are 
potentially subject to change upon final review. If any result changes, I will identify that in the final report. 

Thanks, 

R~A.~ 
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Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 
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(J'I 
I 

N 
<0 

10-act- 2012 11:54 :0 6 
I NTERIM 
AY102 Annul us 
Data Summar y of All Result s -
Riser Segment Number Segment Portion 
83 2AY-12-ANU1 Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 

83 2AY-12-ANU1 Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 

83 2AY-12-ANU1 Grab Sample (Total) 
83 2A Y-12-ANUI Grab Sample (Total) 
83 2AY-I2-ANUI Grab Sample (Total) 

83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANVI Grab Sample (Total) 

83 2AY-12-ANUI Grab Sample (Total) 

83 2AY-12-ANU1 Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total ) 
83 2AY-12-ANVI Grab Sample (Total) 

83 2AY-I2-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANVI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2A Y-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANVI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
NA ~ Not Ana l j zed , ND Not Detected 
b - MS/MSD Outside Range 

J - Estimated 

a - LCS Outside Range 

U - Less Than Detection Limit 

SAMPLE R A CAS # 
S12T021142 F 7429-90-5 
SI2T021142 F 7440-70-2 
S12T021142 F 7440-47-3 
S12T021142 F 7439-89-6 
S12T021142 F 7439-95-4 
SI2T021142 F 7440-23-5 
SI2T021142 F 7723-14-0 
S12T021142 F 7440-21-3 
S12T021143 A 7429-90-5 
SI2T021143 A 7440-70-2 
SI2T021143 A 7440-47-3 
SI2T021143 A 7439-89-6 
SI2T021143 A 7440-09-7 
SI2T021143 A 7439-95-4 
SI2T021 143 A 7439-96-5 
SI2T021143 A 7440-23-5 
SI2T021143 A 7723-14-0 
SI2T021143 A 7440-21-3 
SI2T02 1143 A 7440-3 1-5 
SI2T021144 W 16984-48-8 
SI2T021144 W 12311-97-6 
SI2T021144 W 16887-00-6 
SI2T021144 W 14797-65-0 
SI2T021144 W 14808-79-8 
SI2T021144 W 14797-55-8 
SI2T021144 W 14265-44-2 

ANALYTE RESULT UNIT STANDARD BLANK 
Aluminum uglg 97.4 1.69E+03 
Calcium ug/g 98 .8 <5.72E+03 

Chromium ug/g 97.8 <71.5 
Iron uglg 99.0 <715 
Magnesium uglg 96.5 <143 
Sodium ug/g 95.9 6.02E+03 
Phosphorus ug/g 94. 1 <214 
Silicon ug/g 95.4 503 
Aluminum ug/g 95.2 <6.00E-03 
Calcium ug/g 95 .9 0.118 
Chromium ug/g 94.4 <1.00E-03 
Iron ug/g 95.4 0.0102 
Potassium ug/g 91.3 <0.0200 
Magnesium ug/g 92.7 <2.00E-03 
Manganese uglg 94.6 <1.00E-03 
Sodium ugfg 93.8 <0.0400 
Phosphorus uglg 84.0 <3.00E-03 
Silicon uglg 49.0 0.0518 
Tin uglg 98.7 <3.00E-03 
Fluoride ugfg 103 <1.6IE-03 
Formate ugfg 112 0.331 
Chloride ug/g 101 <9.98E-03 
Nitrite uglg 103 0.\38 
Sulfate uglg 102 0.0330 
Nitrate ugfg 102 0.0970 
Phosphate ug/g 98.6 <0.0167 

RESULT DUPLICATE AVERAGE 
9.95E+03 9. 17E+03 9.56E+03 
<5.72E+03 <5.88E+03 nfa 
334 272 303 
2.40E+03 5.28E+03 3.84E+03 
<143 <147 nla 
2.76E+05 2.70E+05 2.73E+05 
653 635 644 
1.32E+03 <3.67E+02 nla 
9.42E+03 9.14E+03 9.28E+03 
<366 <356 nla 
251 241 246 
2. I 6E+03 2.24E+03 2.20E+03 
4.0IE+04 3.79E+04 3.90E+04 
<9. 15 <8.89 nla 
15.3 13 .1 14.2 
2.94E+05 2.88E+05 2.91E+05 
878 864 871 
<22.9 <22.2 nla 
60.3 62.5 61.4 
859 861 860 
1.33E+03 1.32E+03 1.32E+03 
1.45E+03 1.40E+03 1.43E+03 
6.0IE+04 5.73E+04 5.87E+04 
1.04E+03 1.01E+03 1.02E+03 
1. 84E+05 I.77E+05 1.8 I E+05 
2.16E+03 2.13E+03 2.14E+03 

RPD SPK REC 

8.15 102 
nfa 96.5 
20.3 98.8 
74.9 99.1 
nla 101 
2.12 100 
2.73 96.6 
nla 97.2 
2.99 103 
nla 98.7 
4.08 99.8 
3.62 100 
5.48 97.8 
nla 101 
15 .1 100 
2.02 90.6 
1.60 96.9 
nla 96.8 
3.46 101 
0.208 106 
0.665 101 
3.32 100 
4.80 103 
2.17 101 
3.91 98.7 
1.10 99.1 

DetLimit COUNT ERR 
429 nla 
5.72E+03 nla 
71.5 nla 
715 nfa 
143 nla 
2 .86E+03 nla 
214 nla 
357 nfa 
27.5 nfa 
366 nla 
4.58 nfa 
45.8 nla 
91.5 nla 
9.15 nla 
4.58 nla 
183 nla 
13.7 nla 
22.9 nla 
13 .7 nla 
55.9 nfa 
469 nla 
179 nla 
782 nla 
514 nla 
704 nla 
224 nla 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Wednesday, October 10, 2012 12:09 PM 

RPP-ASMT-53794 
Rev. 0 

To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch, Nicholas W (Nick); 
Powell, William J (Bill); Venetz, Theodore J 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
FW: AY102 Annulus 10-Working Day Interim Report - SPC Data 

All, 

The solids SPC data is attached. 

Thank you, 
"8t.,,"-an.le c:fta~on., d'''-J) 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376-1336 

From: McKinney, Steve G 
Sent: Wednesday, October la, 2012 11:51 AM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; Hansen, Daniel R; Prilucik, John R; Johnson, Jo M; Bushaw, Ruth A; Pestovich, John A; Cooke, 
Gary; Huber, Heinz J 
Subject: RE: AYl02 Annulus la-Working Day Interim Report 

;::..)(" o:r~ ", 5$" . 

.. and here is the SPC data .. . 

Thanks. 

From: Bushaw, Ruth A 
Sent: Wednesday, October 10, 2012 11:47 AM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; McKinney, Steve G; Hansen, Daniel R; Prilucik, John R; Johnson, Jo M 
Subject: AYl02 Annulus la-Working Day Interim Report 
Importance: High 

Stephanie, 

1 
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The attached file contains the interim results for the IC and ICP analyses for sample 2A Y-12-ANUl. Note that 
12-CCN -24 indicates that Sr-90 results are also required for this 1 0-Working Day report, but those results were 
already provided to you in the 7-Working Day report. 

Here is a brief discussion of the QC: 
1. Following the fusion digest, it was noted that there was a very small amount of fine black solids in the 

bottom of the bottle. 
2. Following the acid digest, the digestate was described as clear with no solids remaining. 
3. The RPD for Fe from the fusion digest is 74.9%. No qualifier flag was required because the sample 

result is less than the quantitation limit. Recall that this sample had small black flecks of solid that were 
attracted to a magnet, so it's not surprising to have a high RPD for Fe. 

4. A number of analytes were detected in the preparation blanks. 
a. For the fusion digest, AI, Na, and Si were detected in the preparation blank, but the concentration 

was below the quantitation limit and the QAPP does not require comparison to the sample result 
or a qualifier flag. The QAPP does not require reanalysis of blanks if the results are below the 
quantitation limit. 

b. For the acid digest, Ca, Fe, and Si were detected in the preparation blank. The results for Ca and 
Fe were below the quantitation limit, so no qualifier flag or reanalysis was required. The Si 
preparation blank result was above the quantitation limit; but Si was not detected in the sample, 
so no qualifier flag was required and no reanalysis was performed. This is a good example of the 
typical inconsistent results that the laboratory obtains for Si. 

c. For the water digest, formate, nitrite, sulfate, and nitrate were detected in the preparation blank. 
Results for all analytes, except formate, were below the quantitation limit and no qualifier flags 
or reanalysis were required. For formate, the blank result is greater than 5% of the sample result 
and a "B" flag was applied. Since this is not a required analyte, no repreparation or reanalysis is 
required. 

5. The LCS (prep standard) for Si in the acid digest had a very low recovery; 49%. This digest method, 
SW-846 Method 3050B, is not an appropriate digest for Si analysis. The laboratory currently does not 
have an appropriate digest for Si analysis. Note that no Si was detected in the sample using this digest, 
and an "a" flag was applied to the sample result to indicate the failed LCS recovery. No repreparation 
and reanalysis was requested because of the limited sample size and because the laboratory does not 
expect to obtain a better result using this same digestion method. 

« File: AY102 Annulus Riser 83 IC & ICP Interim Results.xlsx» 

Note that these results are identified as interim because they have not been fully reviewed and, therefore, are 
potentially subject to change upon final review. If any result changes, I will identify that in the final report. 

Thanks, 

~~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 

2 

5-31 



DRAFT 10/10/2012 
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The Special Analytical Studies Group at the 222-S Laboratory examined the particulate recovered from 

the floor ofthe annulus space in Tank 241-AY-I02 and delivered to the 222-S Laboratory on September 

27th
, 2012 (Field sample ID 2AY-12-ANU1). The purpose of this analysis was to perform solid phase 

characterization (SPC} to determine the compounds present in the material as requested in RPP-PLAN-

53352. It was expected that identifying the compounds in the sample could elucidate the source of the 

material. 

The analyses that were conducted included scanning electron microscopy (SEM), X-ray Diffraction (XRD) 

and polarized light microscopy (PLM). The SEM analysis was conducted by Gary A. Cooke using 

procedure ATS-LT-161-100. XRD analysis was performed by John A. Pestovich utilizing procedure ATS

LT-507-101. PLM analysis was done by Dr. Heinz J. Huber under procedure ATS-LT-519-107. 

The sample received from Tank Farms consisted of a mixture of light and dark particulate. The majority 

of the dark particulate was contained in a single, intact piece in the form of a thin sheet of material 

(Figure 1). This material was tested with a magnet and was found to be slightly attracted by it. 

Figure 1: Hot Cell Photo of Sample 

The material was split in the llA Hot Cells into two fractions. The white salt-like crystalline portion of 

the sample was identified as Sample S12T021101 (renumbered S12R000514 for solid phase 

characterization (SPC}) . The large dark piece which showed an attraction to a magnet was separated 

and identified as sample S12R000516. The characterization change notice 12-CCN-24 was issued to 

describe changes in the analytical scheme that resulted from the limited amount of sample material that 

was available. 

Both subsamples were crushed in a mortar and pestle in the hot cells. During crushing, the white 

chunks became noticeably moister, either through release of pore water or bound water, or through 
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deliquescence. Water was not used in subsequent sample preparation steps, to avoid altering water

soluble compounds. 

All SEM images shown below are secondary electron images (SEI) paired with an energy dispersive x-ray 

spectrum (EOS) of the area marked with the + in the photo, unless otherwise noted. 

Sample S12R000514 (512T021101- 2AY-12-ANU1, White particulate). The major phases of the 

sample were identified by XRD analysis as Thermonatrite [NaZC03'(HzO)] and Nitratine [NaN03]. Sodium 

Nitrite [NaNOz] and Niter (KN03) were identified as minor phases. The XRD pattern, along with the stick 

diagrams for the phases that were identified is presented in Figure 2. 

Figure 2. XRD Pattern and Matching Phases for Sample S12R000514 
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The SEM analysis confirms the presence of the Thermonatrite and the nitrate/nitrite phases. 

Thermonatrite was the dominant phase (Figure 3). 
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Figure 3. SEI Picture (left) from Sample S12R000514 and EDS spectrum from spot marked with a cross. 
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It is difficult for the SEM to distinguish the sodium nitrate from the nitrite, although one or both of these 

phases are ce rtainly present (Figure 4) . The EDS detection for nitrogen, in the presence of the carbon 

coating, is very poor. 

Figure 4. SEI Picture (left) from Sample S12R000514 and EDS spectrum from spot marked w ith a cross. 
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A trace of amount of Sodium Fluoride Sulfate (Kogarkoite, Na3FS04) was also observed in the SEM 

analysis of this sample (Figure 5) . 
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Figure 5. SEI Picture (left) from Sample S12R000514 and EDS spectrum from spot marked with a cross. 
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The SEM analysis indicates that the remaining material in the white particulate is one or more potassium 

salt (Figure 6). 

Figure 6. SEI Picture (left) from Sample S12R000514 and EDS spectrum from spot marked with a cross. 
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The primary potassium-bearing phase is identified as potassium nitrate using XRD analysis. Detection of 

nitrogen can be very difficult on the carbon-coated specimens that are examined on the SEM. The 

nitrogen content of the sodium nitrate/nitrite is 16 to 20% by weight, yet the nitrogen peak is barely 

visible in the sodium nitrate/nitrite in Figure 4. For the heavier cation in the potassium nitrate, the 

nitrogen content falls below 14%, making detection with the EDS detector that much harder. 

The largest nitrogen peak associated with the potassium-rich phase is shown in Figure 7. 
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Figure 7. SEI Picture (left) from Sample S12R000514 and EDS spectrum from spot marked with a cross. 
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The potassium-bearing phase can be made to stand out in the SEM backscatter electron image (BEl). It 

is distinctly brighter than the sodium-bearing phases. The potassium-bearing phase appears to comprise 

about 5-10% of the sample by volume (Figure 8). 

Figure 8. BEl Image from Sample S12R000514 showing brighter potassium-bearing phase(s). 
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Trace amounts of a uranium-rich particulate were also observed in this sample. A single particle of 

potassium-rich particulate was observed that contained a significant amount of the element: 

ruthenium. The sodium phosphate and potassium chloride particulate that were observed on the 

earlier sample (See attachment B in RPP-53434) were not observed in this current sample. 

Polarized light microscopy (PLM) generally confirmed the SEM and XRD observations. Sodium carbonate 

and sodium nitrate dominate the PLM specimen; trace amounts of sodium oxalate were also observed 

(Figure 9, Left). An unknown triangular phase with high birefringence (Figure 9, Right) was found on 

several occasions. 

Sample S12R000516 (2AY-12-ANU1-Dark Metallic material). 

The XRD analysis of this material revealed that the presumed iron-bearing, partially magnetic phase is 

not crystalline . The only crystalline peaks observed were of the same sodium-bearing phases found in 

S12R000514. However, the intensity (and therefore concentration) ofthese sodium phases is about a 

tenth as large as in sample S12R000514. SEM analysis confirmed that the sodium and potassium salts 

were present in this sample as well. However, the bulk ofthe sample is an iron oxide (Figure 10). PLM 

analysis revealed a mixture of the sodium salts and a fine-grained opaque material. 
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Figure 10. SEI Picture (left) from Sample S12R000516 and EDS spect rum from spot marked with a cross. 
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The iron-rich particulate in this sample appears layered, parallel to the long axis of the larger particles, 

as shown in Figure 11, a BEl image. 

Figure 11. BEl Image from Sample S12R000516 Showing Evidence of Layering. 
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The chemistry, magnetic attraction and morphology of the dark material are consistent with mill scale, 

or a mixture of mill scale and corrosion. 

Discussion 

The sodium phases identified in these samples are all water soluble phases that have been identified in 

tank waste. The presence of soluble potassium salts is notable. Potassium is generally rare in tank 

waste. 

However, a review of the BBI for the current supernatant liquid in Tank AY-I02 (RPP-RPT-44630, Rev. 3) 

reveals high potassium concentrations in the current supernatant (96000 ug/g Na versus 24281 ug/g K, 

mass ratio 3.95). RPP-RPT-44630 states: 

tlln December 2006, most of the supernatant was transferred to tanks 241-AN-106 and 241-AW-I02. 

The tank was refilled with supernatant from tank 241-AP-I0l in January 2007." 

Prior to this transfer, the liquid supernatant that was to be moved from AP-I0l to AY-I02 was examined 

as part of a study examining the effects of mixing the AP-I0l supernatant with AY-I02 solids or residual 

supernatant (7S110-RWW-04-029, October 14, 2004) . The AP-I0l supernatant composite used in that 

study contained 133000 ug/ml sodium, 31000 ug/ml potassium and a mass ratio of about 4.3. This is 

consistent with the current BBI value for AY-I02 supernatant. 
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The evaporation study conducted with the AP-101 supernatant in 7S110-RWW-04-029 only reduced the 

volume by 25%. The solids that formed on evaporation were dominated by sodium fluoride (NaF) and 

sodium oxalate (Na 2C20 4) . If the solids currently found in the AY-102 annulus are derived from this 

supernatant, they precipitated out during the later stages of evaporation. Solids that precipitated 

earlier would be expected to have more fluoride bearing salts. 

If you have any questions, please contact Gary A. Cooke (509) 373-2154. 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Friday, October 05, 2012 1:15 PM 
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To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch, Nicholas W (Nick); 
Powell, William J (Bill); Venetz, Theodore J 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
FW: AYI02 Annulus ATL 7-Working Day Report 

Importance: High 

Please see the 7-Working day report for the preliminary AY-I02 annulus sample analyses below. 

8 tepIuutJ.. c:#a~Wrpon.. c!/tJJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Depattmcnt of Energy 

2750E Room A219 or 639 Cullum B l 19 
(509) 376-1336 

From: Bushaw, Ruth A 
Sent: Friday, October 05, 2012 12:38 PM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; Hansen, Daniel R; Prilucik, John R; Johnson, Jo M 
Subject: AY102 Annulus ATL 7-Working Day Report 
Importance: High 

Stephanie, 

We placed a high priority on the A YI02 Annulus project and were able to expedite the analyses. At this time, I 
am able to provide you chemist-reviewed results for both the GEA and Sr-90 analyses. Note that these results 
are identified as interim because they have not been fully reviewed and, therefore, are potentially subject to 
change upon final review. If any result changes, I will identify that in the final report. 

I sent a message yesterday discussing the RPD > 20% for the Sr-90 results. Upon further evaluation, it was 
determined that the results are below the mean difference confidence level. Therefore, the reported results are 
acceptable per our QAPP and HASQARD, with no data flag required for the high RPD. 

(fJ 
I 

AVl lli2 H.l 11' ' S 

. :ef GEA a .d .... .. 

Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 

1 
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Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 
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INTERIM 
AY102 Annulus 

Data Summary of All Results 

Riser Segment Number Segment Portion 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANU\ Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 

83 2AY-12-ANU\ Grab Sample (Total) 
NA ~ Not Analyzed, ND Not Detected 

U - Less Than Detection Lim it 

SAMPLE R A 
SI2T021142 F 
SI2T021142 F 
S12T021142 F 
S12T02ll42 F 

CAS # ANALYTE RESULT UNIT STANDARD 
10198-40-0 Cobalt-60 uCilg 98.5 
10045-97-3 Cesium-137 uCilg 104 
14331-83-0 Actinium-228 uCi/g nla 
SR-89/90 Strontium-89/90 uCi/g 104 

BLANK RESULT DUPLICATE AVERAGE RPD 
<0.0161 <0.0194 <:0.0107 nla nla 
<0.0192 92.7 89.2 90.9 3.89 
<0.0637 0.0618 <0.0433 nla nla 
<4.75E-03 0.105 0.135 0.120 24.7 

SPK REC DetLimit 
nla 0.0194 
nla 0.095\ 
nla 0.0567 
nla 4.76E-03 

COUNT ERR 
!L'a 
0.21 
30.34 
12.902 
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Girardot, Crystal L 

From: 
Sent: 
To: 

Venetz, Theodore J 
Tuesday, November 06, 2012 3:04 PM 
Girardot, Crystal L 

RPP-ASMT-53794 
Rev. 0 

Subject: FW: Preliminary SPC of AY-102 Residual Solids sample received 09-27-2012 at 222-S 

From: Cooke, Gary 
Sent: Thursday, October 04, 2012 6:26 AM 
To: Washenfelder, Dennis J; Rosenkrance, Chelsea L 
Cc: Seidel, Cary M; McKinney, Steve G; Venetz, Theodore J; Harrington, Stephanie J 
Subject: PN: Preliminary SPC of AY-102 Residual Solids sample received 09-27-2012 at 222-S 

Mr. McKinney sent this out earlier this week. It is the preliminary results from the latest sample. 

We have some additional information on the Potassium-bearing salt(s) that suggest at least some of it is Potassium 
Nitrate (KN03), the mineral Niter. 

Gary 

From: McKinney, Steve G 
Sent: Tuesday, October 02,2012 12:30 PM 
To: Harrington, Stephanie J; Kirch, Nicholas W (Nick); Nguyen, Duc M; Rasmussen, Juergen H; Templeton, Andrew M; 
Reynolds, Jacob G; Sams, Terry L; Boomer, Kayle D; Washenfelder, Dennis J; Powell, William J (Bill) 
Cc: Johnson, Jo M; Prilucik, John R 
Subject: FW: Preliminary SPC of AY-102 Residual Solids sample received 09-27-2012 at 222-S 

See below. 

Thanks. 

From: Cooke, Gary 
Sent: Tuesday, October 02, 2012 11:53 AM 
To: McKinney, Steve G 
Subject: Preliminary SPC of AY-102 Residual Solids sample received 09-27-2012 at 222-S 

Mr. Pestovich and I have completed our examination ofthe AY-102 Residual Solids sample that was delivered to the 
222-5 Laboratory on September 27, 2012. The material was split in the 11A Hot Cells into two fractions. The white salt
like crystalline portion of the sample was identified as Sample S12T021101 (renumbered S12R000514 for solid phase 
characterization (SPC)). A large dark chunk which showed an attraction to a magnet was separated and identified as 
sample S12R000516. 

Hot Cell Photo: 

1 
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Both subsamples were crushed in a mortar and pestle in the hot cells. During crushing, the white chunks became 
noticeably moister, either through release of pore water or bound water, or through deliquescence. 

Samples were prepared for XRD and SEM analysis using standard procedures ATS-LT-S07-101 and ATS- LT-161-100, 
respectively. Water was not used in the sample preparation steps, to avoid altering water-soluble compounds. All SEM 
images shown below are secondary electron images (SEI) paired with an energy dispersive x-ray spectrum (EDS) of the 

area marked with the + in the photo, unless otherwise noted. 

512R000514 (512T021101- 2AY-12-ANU1, White particulate). The major phases of the sample were identified by XRD 
analysis as Thermonatrite [Na2C03'(H20)] and Nitratine [NaN03]. Sodium Nitrite [NaN02] was identified as a minor 
phase . At least one minor/trace phase remains unidentified in the diffraction pattern. 

The SEM analysis confirms the presence of the Thermonatrite and the nitrate/nitrite phases. Thermonatrite was the 
dominant hase: 
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It is difficult for the SEM to distinguish the sodium nitrate from the nitrite, although one or both of these phases is 
certainly present: 

2 
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The SEM analysis indicates that the remaini material in the white particulate is a potassium salt: 

3,000 

2,500 

2,000 
~ 
e 
:I 

<3 1,500 

1,000 

500 CO Na Al 

2 
keV 

3 

K 

K 

4 

This phase is probably a hydrated potassium carbonate. It has not been identified in the XRD pattern, although there 
are peaks in the pattern that could not be attributed to the sodium phases mentioned above . The potassium-bearing 
phase can be made to stand out in the SEM backscatter electron image (BEl) . It is distinctly brighter than the sodium
bearing phases. The potassium-bearing phase appears to comprise about 5-10% of the sample by volume: 

3 
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Trace amounts of a uranium-rich particulate were also observed in this sample. A single particle of potassium-rich 
particulate was observed that contained a significant amount of the element: ruthenium. The sodium phosphate and 
potassium chloride particulate that were observed on the earlier sample (See attachment B in RPP-53434) were not 
observed in this current sample. 

S12R000516 (2AY-12-ANUI-Dark Metallic material). 
The XRD analysis of this material revealed that the presumed iron-bearing, partially magnetic phase is not 
crystalline. The only crystalline peaks observed were of the same sodium-bearing phases found in 
S12R000514. However, the intensity (and therefore concentration) ofthese sodium phases is about a tenth as large as 
in sample S12R000514. SEM analysis confirmed that the sodium and potassium salts were present in this sample as 
well. However the bulk of the sam Ie is an iron oxide: 
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The iron-rich particulate in this sample appears layered, parallel to the long axis of the larger particles, as shown in this 
BEl image: 

4 
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The chemistry, magnetic attraction and morphology of the dark material are consistent with mill scale, or a mixture of 
mill scale and corrosion. 

We are scheduling the PLM examination of these samples for tomorrow, and we will report those results when they are 
available. 

Please forwa rd this email to those you feel should see it. If you or anyone you share this with have any questions please 
let me know. 

Gary A. Cooke 
gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Solutions. contractor to the United States Department of Energy 

5 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 

From: Bushaw, Ruth A 

Venetz, Theodore J 
Monday, October 01, 2012 10:58 AM 
Rosenkrance, Chelsea L 
FW: AY102 Annulus Update for Requested Analyses 

Sent: Monday, October 01, 2012 10:49 AM 
To: Venetz l Theodore J; Harringtonl Stephanie J 
Subject: RE: AYI02 Annulus Update for Requested Analyses 

RPP-ASMT-53794 
Rev. 0 

The archive of the white material was only 0.9 g. Because of the sticky consistency of that material after they 
ground it in the mortar, I don't think that we will be able to recover the entire 0.9 g for analysis. 

Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories Intemational, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 222-S Laboratory 
373-4314 

From: Venetz, Theodore J 
Sent: Monday, October 011 20128:20 AM 
To: Bushaw, Ruth A 
Subject: RE: AYI02 Annulus Update for Requested Analyses 

That would be it, requires less sample than I would have thought. Do you know how much archive was sa lvaged. 
Ted 

From: Bushaw, Ruth A 
Sent: Monday, October 011 2012 8: 18 AM 
To: Venetz l Theodore J 
Cc: Harrington, Stephanie J 
Subject: RE: AYI02 Annulus Update for Requested Analyses 

Ted, 

Ifby "quantitative identification of carbonate" you mean that you would like us to run the TIC/TOC analysis 
(TIC would be carbonate and bicarbonate), we would need about 0.75 g (if none is lost on the spatula when 
taking the aliquots). 
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Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 222-S Laboratory 
373-4314 

From: Venetz, Theodore J 
Sent: Monday, October 01, 2012 7:25 AM 
To: Bushaw, Ruth A 
Cc: Harrington, Stephanie J 
Subject: RE: AY102 Annulus Update for Requested Analyses 

Ruth, 
Thanks, 
Do you know how much of the sample they were actually able to reta in as the archive. 
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Also, if we wanted quantitative identification of carbonate, how much sample would that take. I thi nk we will get some 
qualitative identification from Gary Cooke, if it is there . 

Ted 

From: Bushaw, Ruth A 
Sent: Thursday, September 27, 2012 5:08 PM 
To: Harrington, Stephanie J 
Cc: Cooke, Gary; McKinney, Steve G; Venetz, Theodore J 
Subject: AYI02 Annulus Update for Requested Analyses 
Importance: High 

Stephanie, 

The attached file contains my updated breakdown diagram based on what we discussed back in 11 A today. 

« File: AY102 Annulus SBD.pdf» 

As you know, we loaded out 3.2 g of the white material and about 0.6 g of the black material. 
Here is my understanding of our new requirements for analysis: 

1. Gary Cooke will take aliquots for SEM, PLM, and XRD analysis from our vial containing 3.2 g - he 
expects to only need 0.3 - 0.5 g 

2. ATL will prep a sample and duplicate (~0 . 5 g ea) by fusion digest for ICP, GEA, and Sr-90 analysis 
(therefore ~ 1 g used) 

3. ATL will prep a sample and duplicate (~0.25 g ea) by acid digest for ICP analysis (therefore ~ 0.5 g 
used) 

4. ATL will prep a sample and duplicate (~0 .25 g ea) by water digest for IC analysis (therefore ~ 0.5 g 
used) 

5. Gary Cooke received ~ 0.6 g of the black material for SEM, PLM, and XRD analysis 
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Since we are limited in the amount of sample we have available, and the customer would like to have some 
material held in archive for potential future testing, please provide a CCN to indicate the following: 

Due to limited sample material, preparation and analysis of predigestion spikes for the acid and water 
digests are not required. Since ratios of results of a small number of maj or expected constituents will be 
used for determination of the presence of tank material in the annulus, possible minor losses of 
constituents during digestion, that would be monitored by a predigestion spike, are not expected to affect 
the use of the data. Post digestion spikes should be analyzed to monitor instrument performance. 

In addition, the laboratory is directed to NOT perform the following analyses for sample 2A Y-12-ANU1, due to 
insufficient sample material: 

• pH 
• TGA 
• TIC/TOC 
• Ammonium 

For the Format II report, the interim results for GEA, PLM, SEM, and XRD will be transmitted via electronic 
mail within 7 working days after receipt of sample 2A Y -12-ANU1. Results for ICP, IC, and Sr-90 will be 
transmitted within 10 working days. 

Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 
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5.3 Riser 90- October 2012 Samples 
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Venetz, Theodore J 

From: 
Sent: 

Cooke, Gary 
Tuesday, October 30, 2012 1 :30 PM 
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To: McKinney, Steve G; Harrington, Stephanie J; Sams, Terry L; Reynolds, Jacob G; Boomer, 
Kayle D; Venetz, Theodore J 

Cc: Bushaw, Ruth A; Seidel, Cary M; Pestovich, John A; Huber, Heinz J; Page, Jason S; Herting, 
Daniel L 

Subject: RE: Solid Phase Characterization of 2AY-12-ANU-3A and 2AY-12-ANU-SA 

One unfortunate typo found, bottom of page six: 
the floor sample (2A Y-12-ANU-3A) 

should be: 
the floor sample (2AY-12-ANU-I) 

Gary 

From: Cooke, Gary 
Sent: Tuesday, October 30, 2012 12:48 PM 
To: McKinney, Steve G; Harrington, Stephanie J; Sams, Terry L; Reynolds, Jacob G; Boomer, Kayle D; Venetz, Theodore J 
Cc: Bushaw, Ruth A; Seidel, Cary M; Pestovich, John A; Huber, Heinz J; Page, Jason S; Herting, Daniel L 
,Subject: Solid Phase Characterization of 2AY-12-ANU-3A and 2AY-12-ANU-SA 

See attached . 

gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Sotutions. contractor to the United States Department of Energy 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Tuesday, October 30, 2012 1:07 PM 
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To: Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Washenfelder, Dennis J; 
Girardot, Crystal L; Rosenkrance, Chelsea L 

Subject: 
Attachments: 

FW: Solid Phase Characterization of 2AY-12-ANU-3A and 2AY-12-ANU-SA 
Samples12-ANU-3ASA.doc 

See attached write-up for the solid phase characterization of the last AY-I02 annulus samples from the air duct (3A) and 
mound (SA). 

Thank you, 
Btepluua.i.e C#u.uington.. ffAJJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum Bl19 
(509) 376-1336 

From: Cooke, Gary 
Sent: Tuesday, October 30, 2012 12:48 PM 
To: McKinney, Steve G; Harrington, Stephanie J; Sams, Terry L; Reynolds, Jacob G; Boomer, Kayle D; Venetz, Theodore J 
Cc: Bushaw, Ruth A; Seidel, Cary M; Pestovich, John A; Huber, Heinz J; Page, Jason S; Herting, Daniel L 
Subject: Solid Phase Characterization of 2AY-12-ANU-3A and 2AY-12-ANU-SA 

See attached. 

Gary A. Cooke 
gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Solutions, contractor to the United States Department of Energy 
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Solid Phase Characterization of Samples 2AY-12-ANU-3A and 2AY-12-ANU-SA. 
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This document reports on our solid phase characterization (SPC} of two samples: samples 2AY-12-ANU-3A and sample 

2AY-12-ANU-SA, received at the 222-S laboratory on October 17,2012. The SPC analyses consist of x-ray diffraction 

(XRD), scanning electron microscopy (SEM) equipped with an energy dispersive spectrometer (EDS) and polarized light 

microscopy (PLM). 

The analysis of samples using this instrumentation is conducted in accordance with the following procedures: 

ATS-LT-161-100, 222-S "Laboratory Sample Preparation and Operating Procedure for Scanning Electron Microscopes" 

and ATS-LT-161-101, 222-S "Laboratory Technology Procedure for the FEI Quanta 600 Scanning Electron Microscope" 

are employed for SEM analysis. For XRD analysis ATS-LT-S07-101, "222-S Laboratory X-Ray Diffractometry (XRD)" details 

the analysis steps. The PLM analysis is conducted in accordance with ATS-LT-S19-107, "222-S Laboratory Polarized Light 

Microscopy" . 

Prior to sub-sampling, all the sample material was poured into a 2 inch diameter Petri dish. Macro photographs and 

photomicrographs were taken of this material. Figures 1 and 2 show a representative macro photograph and 

photomicrograph for the two samples. Both samples appear to be mixtures of light colored aggregates along with dark 

reddish brown material that is assumed to be a mix of rust and mill scale. Sample 2AY-12-ANU-3A is mostly composed 

of light colored particulate while sample 2AY-12-ANU-SA consists primarily of rust and scale. 

Figure 1. Optical Images of 2AY-12-ANU-3A. Petri Dish is 2 Inches in Diameter. 
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Figure 2. Optical Images of 2AV-12-ANU-SA. Petri Dish is 2 Inches in Diameter. 
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Close-up optical images of some of the white particulate in both samples show that they consist primarily of aggregates 

of smaller particles. In the case of the 2AV-12-ANU-3A sample, these appear to be aggregates of salt crystals, either 

botryoidal (Figure 3), lath- or blade-like (Figure 4) or glassy and vesicular (Figure 5). These appear to be at least two 

different salt crystals. The glassy vesicular surface appears to have been at the surface of the "cascade" and to have 

crystallized in the presence of gas bubbles. 

Figure 3. Aggregate of Salt Crystals showing Botryoidal Morphology from Sample 2AV-12-ANU-3A. 
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Figure 4. Aggregate of Salt Crystals showing Blade- or Lath-like Morphology from Sample 2AY-12-ANU-3A. 

Figure 5 Aggregate of Salt Crystals showing Glassy and Vesicular Morphology from Sample 2AY-12-ANU-3A. 

The light colored particulate in sample 2AY-12-ANU-SA was much rarer than in 2AY-12-ANU3A. They appear to be 

aggregates of darker material cemented by white salt (Figure 6). 
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Figure 6. Figure 5 Aggregate of Light and Dark Colored Particulate from Sample 2AY-12-ANU-SA. 

Samples were prepared for SEM, XRD and PLM by crushing the entire sample (2AY-12-ANU-5A) 

SPC of Sample 2AY-12-ANU-3A 

Sample 2AY-12-ANU-3A consisted of dry white solid aggregates with a minor amount of reddish-brown particles. The 

sample weighed 0.20 grams. The light colored particulate was separated from the reddish brown rust and scale. This 

light colored material was crushed in an agate mortar and pestle and sub-sampled for Solid Phase Characterization 

(SPC). Prior to complete crushing, several pieces were removed and reserved for SEM analysis. A portion of the crushed 

powder was transferred to an adhesive carbon tab mounted on an SEM planchet. The fine particulate was pressed into 

place and the larger particulate was added and also pressed into the adhesive surface. For XRD analysis, a portion ofthe 

completely ground material was placed in the well of a zero background mount, compressed with a glass slide and fixed 

with a collodion binder. A portion of the crushed sample was examined by PLM. The PLM specimen was prepared by 

transferring a small amount of the dry powder onto a glass slide, adding a drop of oil with a 1.55 index of refraction. 

XRD analysis revealed a series of strong peaks. Nearly all of them could be attributed to crystalline phases that are 

consistent with tank waste salts. The following phases and relative abundances were found: 

Chemical Name Mineral Name Formula ~Relative Amount 
Sodium Carbonate Anhydrous Natrite Na2C03 Major 
Sodium Hydrogen Phosphate Nahpoite Na2HP04 Minor 
Sodium Nitrite NaN02 Minor 
Sodium Oxalate N atroxalate Na2C204 Minor 

The SEM analysis confirmed the presence of a phase consistent with the anhydrous sodium carbonate (Figure 7). This 

figure, and the other SEM images in this report are paired with an EDS spectrum taken from the area marked with the 

yellow +. This phase is responsible for the blade and lath-like crystals observed in the optical microscope (Figure 4). 

Sodium carbonate occurs in tank waste. However, it is found as the monohydrate phase Thermonatrite (Na2COrH20). 

Apparently, the temperature near this sample was high enough to dehydrate the normally hydrated sodium carbonate 

or to allow the anhydrous form to precipitate directly. This is consistent with a temperature above 90 degrees 

Centigrade. 
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Figure 7. Sodium Carbonate laths in Sample 2AY-12-ANU-3A. 
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The SEM could not confirm the sodium nitrite that was observed in the XRD scan. The nitrogen peak is particularly 

insensitive, and there needs to be a nearly pure sodium nitrite before the peak can be observed on the EDS spectrum. 

The presence of an elevated background where the nitrogen peak is located could be seen on many of the EDS spectra, 

but never a discrete peak. 

The phase identified as Nahpoite (Na2HP04) in the XRD pattern was not observed in the SEM specimen. Instead, equant 

octahedral crystals with the appearance and the EDS spectra consistent with the common tank waste phase 

Natrophosphate (Na7F(P04h-19H20) was seen (Figure 8). However, the SEM image shows crystals that are pock-marked 

and pitted. This would be consistent with dehydration. 

Figure 8. Sodium Fluoride Phosphate in sample 2AY-12-ANU-3A. 
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Little is known about the dehydration of this phase. The lack of reference information on the anhydrous (Na7F(P04h 

suggest that it is rare or non-existent. It appears that eventually, the phase will dehydrate and recrystallize as the simple 

salts NaF and Na3P04. The SEM and XRD results here can be reconciled if the dehydrated phase(s) are amorphous, and 

the sample contains Na2HP04 unseen on the SEM but identified in XRD sample. If so, this would suggest a more neutral 

pH than the 2AY-12-ANU-l sample from the floor ofthe annulus. Alternatively, there could be an intermediate 

dehydrated phase with the composition Na7F(P04h that has a crystalline structure identical to the Na2HP04. 

No evidence of the sodium oxalate was observed in the SEM. However, that phase cannot be chemically distinguished 

from the sodium carbonate on the EDS spectra. Therefore we would be relying on slight differences in the morphology. 

No crystals with a morphology that is consistent with sodium oxalate were observed. 

Polarized light microscopy of this sample revealed the coarser particulate to be composed of fine crystallites (Figure 9). 

The PLM analysis was able to confirm the presence of sodium oxalate and found a trace amount of Gibbsite (AI(OHh). 

Gibbsite was not observed in the XRD and SEM analysis. The fine-grained aggregate nature of the larger particles lends 

credence to the decomposition of the sodium fluoride phosphate into NaF and Na3P04. 

Figure 9. PLM Images with Crossed Polarizers and the Red Compensation Plate, Sample 2AY-12-ANU-3A 

While there appeared to be some potassium in the sample, there was no evidence of a discrete potassium nitrate 
phase, as had been seen on the floor sample (2AY-12-ANU-3A). The highest concentration of potassium 
observed in the EDS spectra was from a particle that was largely obscured by sodium carbonate laths (Figure 

10). 
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Figure 10. Minor Potassium Peak in EDS Spectrum from Sample 2AY-12-ANU-3A. 
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The 2AY-12-ANU-5A sample weighed only 0.12 grams and was crushed in its entirety. No attempt was made to separate 

the rust from the few light colored fragments that were present. XRD and SEM analysis was conducted on this material, 

consuming nearly the entire sample. As a result of our preliminary examination, we recommended that both samples be 

examined by PLM as well. 

The particulate from sample 2AY-12-ANU5A was seen on the SEM to consist predominantly of rust or mill scale (Figure 

11). Soil particles are the next most abundant particle type. Figures 12 through 15 show particles with chemical 

compositions consistent with minerals found in Hanford soil or sand . There was also a small amount of a sodium-rich 

phase (Figure 16), and a single particle of a sodium sulfate was also seen (Figure 17). 

The XRD pattern for this sample showed no significant peaks for any crystalline phase. This suggests that the crystalline 

mineral material and the sodium-rich phase (if crystalline) make up less than 20 percent of the sample. The diffraction 

peaks from these phases would be difficult to detect in the high iron matrix of the sample. Visual estimates from the 

PLM and SEM sample preparations suggest that the rust/scale makes up 75 to 85 percent of the 12-ANU-5A sample 

The SEM sample specimen contained no detectible beta/gamma radiation using the room monitors. The only evidence 

for tank waste material in this sample was the sodium-rich particulate, estimated to make up about 5% ofthe sample. 

The only source outside of tank waste that could provide a sodium rich particulate is clean caustic. 
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Figure 11. SEM Secondary Electron Image of Rust/Scale, Sample 12-ANU-SA 
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Figure 12. SEM Secondary Electron Image of Quartz, Sample 12-ANU-SA 
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Figure 13. SEM Secondary Electron Image of Potassium Feldspar, Sample 12-ANU-SA 
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Figure 14. SEM Secondary Electron Image of Plagioclase Feldspar, Sample 12-ANU-SA 
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Figure 15. SEM Secondary Electron Image of Amphibole or Pyroxene, Sample 12-ANU-SA 
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Figure 16. SEM Secondary Electron Image of Sodium-Rich Particulate, Sample 12-ANU-SA 
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Figure 17. SEM Secondary Electron Image of Sodium Sulfate Particulate, Sample 12-ANU-SA 
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The PLM analysis indicated that the material was greater than 90% opaque (Figure 18). The remaining material was a 

fine-grained and birefringent particulate, consistent with ground soil. 

Figure 18. PLM Images with Crossed Polarizers and the Red Compensation Plate, Sample 2AY-12-ANU-SA 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Thursday, October 25, 2012 3:20 PM 
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To: Rosenkrance, Chelsea L; Venetz, Theodore J; Boomer, Kayle D; Girardot, Crystal L; 
Washenfelder, Dennis J 

Subject: 
Attachments: 

FW: 12-ANU-SA sample discussion 
Sample12-ANU-SASEM.doc 

Please find the (pre-preliminary) AY-I02 annulus sample SA solid results attached for use in the leak assessment report. 

8tepluz.nia dia<r.'Cln,Fol1, ""JJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750ERoom A219 or 639 Cullum B 119 
(509)3 76-1336 

From: Cooke, Gary 
Sent: Thursday, October 25, 20123:12 PM 
To: Harrington, Stephanie J 
Subject: 12-ANU-SA sample discussion 

See attached. 

Gary A. Cooke 
gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Solutions. contractor to the United States Department of Energy 
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The 2AY-12-ANU-5A weighed only 0.12 grams and was crushed in its entirety. No attempt was made to separate the 

rust from the few light colored fragments that were present. XRD and SEM analysis was conducted on this material, 

consuming nearly the entire sample. As a result of our preliminary examination, we recommended that both samples be 

examined 

The particulate from sample 2AY-12-ANU5A was seen on the SEM to consist predominantly of rust or mill scale (Figure 

1). Soil particles are the next most abundant particle type. Figures 2 through 5 show particles with chemical 

compositions consistent with minerals found in Hanford soil or sand. There was also a small amount of a sodium-rich 

phase (Figure 6), and a single particle of a sodium sulfate was also seen (Figure 7). 

The XRD pattern for this sample showed no significant peaks for any crystalline phase. This suggests that the crystalline 

mineral material and the sodium-rich phase (if crystalline) make up less than 20 percent of the sample. The diffraction 

peaks from these phases would be difficult to detect in the high iron matrix of the sample. Visual estimates from the 

PLM and SEM sample preparations suggest that the rust/scale makes up 75 to 85 percent of the 12-ANU-5A sample 

The SEM sample specimen contained no detectible beta/gamma radiation using the room monitors. The only evidence 

for tank waste material in this sample was the sodium-rich particulate, estimated to make up about 5% of the sample. 

The only source outside oftank waste that could provide a sodium rich particulate is clean caustic. 

Figure 1. SEM Secondary Electron Image of Rust/Scale, Sample 12-ANU-SA 
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Figure 2. SEM Secondary Electron Image of Quartz, Sample 12-ANU-SA 
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Figure 3. SEM Secondary Electron Image of Potassium Feldspar, Sample 12-ANU-SA 

1,000 

800 

6 

R PP-ASMT -53794 
Rev. 0 

7 8 

1 234 567 8 
keV 

Figure 4. SEM Secondary Electron Image of Plagioclase Feldspar, Sample 12-ANU-SA 
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Figure 5. SEM Secondary Electron Image of Amphibole or Pyroxene, Sample 12-ANU-SA 
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Figure 6. SEM Secondary Electron Image of Sodium-Rich Particulate, Sample 12-ANU-SA 
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Figure 7. SEM Secondary Electron Image of Sodium Sulfate Particulate, Sample 12-ANU-SA 
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Venetz, Theodore J 

From: 
Sent: 

Harrington, Stephanie J 
Wednesday, October 24,20124:11 PM 
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To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch, Nicholas W (Nick); 
Venetz, Theodore J; Boomer, Kayle D 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
FW: Interim Results for AY1 02 Annulus - TIC/TOC (ANU1) and ICP (ANU3A) 

Importance: High 

Pleas find the prel imina ry resul ts below for the TIC/ "DC an lyses on the sample from n ar riser 83 (the floor sample) as 
well as t he ICP m t als analysis results for the second air duct sample taken on Oct. 17th near riser 90. 

~ rft4tWtpOIl. ti'AJ) 
Chemical Process Engine r 
\\ a:.hington River Pre tection Solutions, 
c( ntract()J" to the Unit 'd States Department of Energy 

2750£ Room A21 9 or 639 Cullum B J 19 
(509) 376-1336 

.:. 

AY102 Annulus AY102 Annulus ICP 

TIC-TOC 2AY-12-A. . 2AY-12-ANU3A .. 

From: Bushaw, Ruth A 
Sent: Wednesday, October 24, 20123:54 PM 
To: Harrington, Stephanie] 
Cc: Bushaw, Thomas H; McKinney, Steve G; Cooke, Gary 
Subject: Interim Results for AYl02 Annulus - TIC/TOC (ANU1) and ICP (ANU3A) 
Importance: High 

Stephanie, 

The attached spreadsheets provide the interim results for the TIC/TOC analysis requested for sample 2A Y-12-
ANUI and the ICP results for sample 2AY-12-ANU3A. 

For the TIC/TOC analysis, the spike recovery for the TIC was 207% but the amount of spike added was much 
less than 25% of the concentration in the sample, so no qualifier flags or reanalyses were required. 

For the ICP analysis, there was no preparation standard because the digest that was requested was originally just 
for radchem, so no standard was prepared. Also, we forgot to run the preparation blank associated with this 
sample, the chemist is going to ask the technician if maybe it had been consumed with the radchem analyses 
and wasn't available. If it was just overlooked, I asked them to run that and rerun the sample to see if some of 
the instrument QC issues will not be present in the rerun. 

Recall that there was also insufficient sample material to digest a duplicate sample portion or a spike. The 
analytical batch also contained solid samples from the recent ANIOl/CI04 sampling event, and one of those 

1 
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samples was used for the sample QC. I'm reluctant to include that QC with this report because the sample 
matrix isn't quite the same. 

As I stated in my previous email with ICP results, the digest methods that we have available at 222-S lab are not 
appropriate for digesting silicon. Therefore, it's likely that the LCS and spike recovery, if prepared for this 
sample, might have failed low, as they did with the SW846 Method 3050B prep that was used to digest the 
previous A YI02 Annulus sample. I will discuss in the narrative that the silicon result might not be very 
accurate. Note that silicon was detected in the instrument blanks. For two of the blanks, the silicon was> EQL 
and >5% of the sample result, so I added a "B" flag. Since these were instrument blanks, I'm expecting that the 
reanalysis might be better. Silicon also failed high on the low level standard eLLS). Since the result in the 
sample was at approximately the same level as the LLS, this could indicate a high bias. This failure does not 
require a reanalysis, but since we are going to rerun anyway, the LLS might meet the requirement on the rerun. 

Remember that these results have not been fully reviewed and may change, especially since we plan to rerun the 
ICP. 
Thanks, 

R~A.~ 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 
222-S Laboratory 
office: 509-373-4314 
cell: 509-554-4978 

This email and any accompanying documents contain confidential and/or privileged information. This information is intended only 
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete 
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the 
information contained herein is strictly prohibited. 
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24-oct-2012 15 : 15:09 
INTERIM 

AY102 Annulus 

Data Summary of All Results 

Riser Segment Number Segment Portion 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 

90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-I2-ANU3A Grab Sample (Total) 

90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-I2-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
90 2AY-12-ANU3A Grab Sample (Total) 
NA ~ Not Analy zed , ND Not Detected 

J - Estimated 

a - LCS Outside Range 

U - Less Than Detection Limit 

(J'1 
I 

-...J 
N 

SAMPLE R A 
SI2T021347 E 
S12T021347 E 

S12T021347 E 
S12T021347 E 
S12T021347 E 
S12T021347 E 
S12T021347 E 
S12T021347 E 
SI2T021347 E 
S12T021347 E 
S12T021347 E 
S12T021347 E 
S12T021347 E 

CAS # ANALYTE RESULT UNIT STANDARD 
7429-90-5 Aluminum uglg 99.0 
7440-70-2 Calcium ug,'g 100 
7440-47-3 Chromium uglg 98.7 
7439-89-6 Iron uglg 100 
7440-09-7 Potassium uglg 99.0 
7439-95-4 Magnesium ug/g 98.4 
7440-23-5 Sodium uglg 97.9 
7440-02-0 Nickel uglg 101 
7723-14-0 Phosphorus ug/g 101 
7704-34-9 Sulfur ug/g 104 
7440-21-3 Silicon uglg 108 
7440-62-2 Vanadium uglg 99.3 
7440-33-7 Tungsten ug/g 95.9 

BLANK RESULT DUPLICATE AVERAGE RPD 
<6.00E-03 982 nla nla nla 
<0.0800 <370 nla nla nla 
<1.00E-03 133 nla nla nla 
<0.0100 54.7 nla nla nla 
<0.0200 7.15E+03 nla nla nla 
<2.00E-03 <9.26 nla nla nla 
<0.0400 3.75E+05 nla na nla 
< 1.00E-03 <4.63 nla nla nla 
<3 .00E-03 3.34E+04 nla lL'a nla 
<5.00E-03 858 nla nla !L'a 

0.0662 509 nla nla nla 
<1.00E-03 19.3 nla n"a nla 
<6.00E-03 96.3 nla nla lL'a 

SPK REC Det Limit 
nla 27.8 
nla 370 
nla 4.63 
nla 46.3 
nla 92.6 
nla 9.26 
nla 185 
na 4.63 
!L"a 13 .9 
nla 23.1 
nla 23.1 
nla 4.63 
na 27.8 

COUNT ERR 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
n;a 
nla 
nla 
nla 
nla 
nla 

IQUALIFIER 

U 

J 

U 

U 

B 
J 
J 

:::0 
"'U 
"'U 
:l> en 
:s:: 
--l 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Chelsea, 

Harrington, Stephanie J 
Wednesday, October 24, 2012 9:17 AM 
Rosenkrance, Chelsea L 
RE: Riser 90 sample pictures from 10/15 
2AY-12-ANU3 OpenJpg; 2AY-12-ANU5 OpenJpg 

RPP-ASMT-53794 
Rev. 0 

These are the photos taken in the hotcell of the samples taken on the 15th
. Most of the material in the images is rust 

(dark material), with some white material visible in sample 5. There was very little sample recovery on the 15 th
• 

Hope this helps. 

8tf1p/uz.nJ.e dl4't~on., d'''JJ 
Chemical Process Engin er 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum Bl19 
(509) 376-1336 

From: Rosenkrance, Chelsea L 
Sent: Wednesday, October 24, 20129:11 AM 
To: Harrington, Stephanie J 
Cc: Venetz, Theodore J 
Subject: Riser 90 sample pictures from 10/15 

Stephanie, 

Do you have any pictures of the samples taken on 10/15? I was going to include them in the sample analysis in the leak 
assessment report. 

Thanks, 

Chelsea 

Chelsea R.osenkrance 
Phone: (SOg) 373-0098 
Email: Chelsea L Rosenkrance@rl.gov 

~ .... ""CIO'"l r IY r 

J protecttOil oJ" 

Washington River Protection Solutions is a 
Contractor to the United States Department of Energy 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 

Venetz, Theodore J 
Monday, October 22, 2012 9:58 AM 
Rosenkrance, Chelsea L; Boomer, Kayle D 

Attachments: 
FW: Photographs of samples 3A and SA in the hotcells 
2AY-12-ANU5A openJpg; 2AY-12-ANU3A openJpg 

From: Harrington, Stephanie J 
Sent: Monday, October 22,2012 7:36 AM 
To: Venetz, Theodore J 
Subject: Photographs of samples 3A and SA in the hotcells 

Ted, 

Hope this does not put you in e-mail jail. .. 

8tepluuua (/ianlng.ton, "ltJJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum B119 
(509) 376-1336 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 

Friday, October 19, 2012 10:29 AM 

RPP-ASMT-53794 
Rev. 0 

To: Rosenkrance, Chelsea L; Sams, Terry L; Washenfelder, Dennis J; Kirch, Nicholas W (Nick); 
Venetz, Theodore J 

Cc: 
Subject: 

Rasmussen, Juergen H; Nguyen, Duc M; Templeton, Andrew M; Reynolds, Jacob G 
Cs-137 analytical results for AY -102 annulus sample 3A (air slot) 

Attachments: AY102 Annulus Cs-137 2AY-12-ANU3A.xls; AY102 Annulus Interim GEA and Sr90 
Results.xlsx 

Please find the results fresh from the laboratory for the Cs-137 analysis on the white material from the air slot (AYI02 

Annulus Cs-137 2AY-12-ANU3A.xls file). It is about half ofthe concentration measured from the floor on the other side 

of the tank (see A Yl02 Annulus Interim GEA and Sr90 Results.xlsx). We have some material remaining following GEA 

and Sr-90 analyses (which is currently being performed). I believe the plan will be to use this in an ICP analysis for 

sample 3A. I will keep you updated as new results are provided. If you do not want the updated preliminary laboratory 

data as it trickles in, please let me know. 

Thank you, 

8t.plr.a.ni.e. C#a.'c.'ti.n.atOI1, d'lr.J) 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Depruiment of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376-1336 

From: Ritenour, Gerald P 
Sent: Friday, October 19, 2012 10: 16 AM 
To: Harrington, Stephanie J 
Cc: McKinney, Steve G; Bushaw, Ruth A; Bushaw, Thomas H 
Subject: 

Stephanie, 

The attached spreadsheet contains the preliminary result for the GEA of sample 2AY-12-ANU3A. During the digestion the 

sample effervesced very strongly indicating carbonate content. If you have any questions or need additional information 

please feel free to contact me at anytime. 

JR 

Gerald "JR" Ritenour 
Project Manager 
ATL Analytical Operatiolls 
Advanced Tcchn()l()gie~· and Iaboratories International, Inc. 
Contractor to II! ' qjfice ofRirer Protectioll 
U.S. Departlllent of En "XV 
(509) 3 72-2742 office 
(509) 438-8837 cell 
gerald p ritenour@r!.g v 
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19-oct-2012 10:09:36 

INTERIM 

Page: DSRSpreadsh( DSR. Jar v. 2.7 . 27 

AY102 Annulus 

Data Summary Report 

Riser Segment Numt Segment Portio SAMPLE_R A 
90 2AY-12-ANU,GrabSample(lS12T021347 E 
NA = Not Analyzed, ND = Not Detected 

(J1 
I 

CD o 

CAS # 
10045-97-3 

ANALYTE 
Cesium-137 

RESULT_UN! STANDARD BLANK 
uCifg 104 <0.0587 

RESULT 
42.1 

DUPLICATE AVERAGE 
nfa nfa 

RPD 
nfa 

SPK_REC 
nfa 

Det Limit 
0.0531 

COUNT_ERR QUALIFIER 
0.22 

;0 
CD 
< 
o 

;0 
"'U 
"'U 
:l> 
(f) 

:s:: 
--l 

I 
(J1 
0) 
-....J 
CD 
.j::>. 



U'1 
I 

ex> 
->. 

05-Qct-2012 10: 52 : 29 

I NTERI M 
AYI 02 Annulus 
Data Summary of All Results 

Riser Segment Number Segment Portion 
83 2AY-12-ANUI Grab Sample (Total) 

83 2AY-I2-ANU1 Grab Sample (Total) 
83 2AY-12-ANUI Grab Sample (Total) 
83 2AY-12-ANUI _ Qrab Sample (Total) 
NA ~ Not Ana lyzed , ND Not Detected 

U - Less Than Detection Limit 

SAMPLE R A 
S12T021142 F 
S12T021142 F 
S12T021142 F 
S12T021142 F 

CAS # ANALYTE RESULT UNIT STANDARD 
10198-40-0 Cobalt-60 uCi/g 98.5 
10045-97-3 Cesium-137 uCi/g 104 
14331-83-0 Actinium-228 uCi/g nla 
SR-89/90 Strontium-89/90 uCi/g 104 

BLANK RESULT DUPLICATE AVERAGE RPD 
<0.0161 <0.0194 <0.0107 n/a nla 
<0.0192 92.7 89.2 90.9 3.89 
<0.0637 0.0618 <0.0433 nla nla 
<4.75E-03 0.105 0.135 0.120 24.7 

SPK REC DetLimit 
nla 0.0194 
nla 0.0951 
nla 0.0567 
nla 4.76E-03 

COUNT ERR 
nla 
0.21 
30.34 
12.902 

QUALIFIER 
U 

J 

;0 
"'U 
"'U 
:l> 
(f) 

:s:: 
--l ;ou, 

CD 0) 
< --..J . <D 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Monday, October 22, 2012 2:06 PM 

RPP-ASMT-53794 
Rev. 0 

To: Kirch, Nicholas W (Nick); Sams, Terry L; Boomer, Kayle D; Powell, William J (Bill); Venetz, 
Theodore J; Rosenkrance, Chelsea L 

Cc: 
Subject: 

Nguyen, Duc M; Rasmussen, Juergen H; Templeton, Andrew M; Reynolds, Jacob G 
FW: Interim Results for AY102 Annulus Sample 2AY-12-ANU3A 

Attachments: AY102 Annulus Cs-137 2AY-12-ANU3A.xls; AY102 Annulus Sr-90 2AY-12-ANU3A.xlsx 

Importance: High 

Update from the laboratory and preliminary Cs-137 and Sr-90 results for sample 3A (air duct) . 

8tep~ tfta't:~, ""JJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Depaliment of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376- l33 6 

From: Bushaw, Ruth A 
Sent: Monday, October 22, 2012 12:51 PM 
To: Harrington, Stephanie J 
Cc: Bushaw, Thomas H; McKinney, Steve G; Cooke, Gary 
Subject: Interim Results for AY102 Annulus Sample 2AY-12-ANU3A 
Importance: High 

Stephanie, 

CCN 12-CCN-31 for AY102 Annulus sample 2AY-12-ANU3A requests Sr-90 and Cs-137 results within 2 
business days of issue (10/1812012), which is today. The GEA Cs-137 result was already provided on Friday, 
10119/2012, but I included it again in this message that adds the Sr-90 result. 

The TIC/TOC rerun for 2A Y -12-ANU1 and the ICP analysis for 2A Y-12-ANU3A are being run today. 

If you have any question about the attached results, please feel free to contact me. 

Thanks, 

Ruth A. Bushaw 
Project Coordinator 
Advanced Technologies and Laboratories International, Inc. 
Contractor to the Office of River Protection 
U.S. Department of Energy 222-S Laboratory 
373-4314 

From: Ritenour, Gerald P 
Sent: Friday, October 19, 2012 10: 16 AM 
To: Harrington, Stephanie J 
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Cc: McKinney, Steve G; Bushaw, Ruth A; Bushaw, Thomas H 
Subject: 

Stephanie, 

RPP-ASMT-53794 
Rev. 0 

The attached spreadsheet contains the preliminary result for the GEA of sample 2AY-12-ANU3A. During the digestion the 
sample effervesced very strongly indicating carbonate content. If you have any questions or need additional information 
please feel free to contact me at anytime. 
JR 

Gerald "JR fI Rit nour 
Project Man ger 
ATL Analytical Operations 
Advanc 'd [ -chll% g ies and Laboratories International, fnc. 
Contractor to the qfJICI! ()f River Protection 
(j,')'. Department of RI m:gy 
(509) 372-2742 office 
(509) 438-8837 cell 
.m~r§I~L..P--1.!!?_n ur@rLgo~ 
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(J'1 
I 

CD 
~ 

19-oct-20 12 10: 09: 36 

INTERIM 

Page: DSRSpreadsh t :;R. Jar v. 2 .7. 27 

AYl02 Annulus 
Data Summary Report 

Riser Segment Numt Segment Partie SAMPLE_R A 
90 2AY-12-ANU3GrabSamp1eCSI2T021347 E 
NA = Not Analyzed, NO = Not Dete.:: ted 

CAS # 
10045-97-3 

ANALYTE 
Cesium-I 37 

RESULT_UNI STANDARD BLANK 
uCi/g 104 -:0.0587 

RESULT 
42.1 

DUPLICATE AVERAGE 
n:a n/a 

RPD 
n/a 

SPK_REC 
n/a 

DetLimit 
0.0531 

COUNT_ERR QUALIFIER 
0.22 

;0 
-U 
-U 
:i> 
(f) 

s:: 
~ ;o(J'1 

CD 0) 
< -..J . CO 
O~ 



(J'I 
I 
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22-Qct - 20 12 12:4 4 :40 

INTERn! 

AYl02 Annul us 

NA No t Anal yzed , ND Not Detected 

ANALYTE 

;::0 
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"U 
}:. 
(j) 
s:: 
--l 

;::00, 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Thursday, October 18, 2012 4:20 PM 

RPP-ASMT-53794 
Rev. 0 

To: 
Cc: 
Subject: 

Venetz, Theodore J; Boomer, Kayle D; Washenfelder, Dennis J; Rosenkrance, Chelsea L 
Reynolds, Jacob G; Nguyen, Duc M; Templeton, Andrew M; Rasmussen, Juergen H 
FW: Status of AY-102 samples received at 222-S 10-17-2012 

Preliminary results for the samples taken yesterday are described below ... 

Thank you, 
8twpluuu& qlattinp on., rfAJJ 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376-1336 

From: Cooke, Gary 
Sent: Thursday, October 18, 20123:59 PM 
To: McKinney, Steve G; Harrington, Stephanie J; Sams, Terry L; Prilucik, John R; Seidel, Cary M; Hardy, Don B; Bushaw, 
Ruth A 
Cc: Pestovich, John A; Page, Jason S; Rice, Andrew D; Huber, Heinz J 
Subject: Status of AY-l02 samples received at 222-S 10-17-2012 

All, 

We have completed an 5EM and XRD examination of two samples received at the 222-5 Laboratory on 10/17/2012. 

The samples, identified as 2AY-12-ANU3A, 2AY-12-ANUSA were examined in the ll-A Hot Cells, photographed, weighed, 
transferred to glass jars and transferred to the CA portion of the lab. The samples were again photographed in the lab 
prior to analysis. 

The 2AY-12-ANU3A sample consisted of pieces of rust and large (up to WI) white pieces that appeared to be aggregates 
of finer material. The white pieces were separated and crushed. XRD and SEM splits were removed from this crushed 
material. The remaining ground white material was placed in a pre-weighed 60 ml plastic bottle and given to ATL 
personnel for GEA analysis. Approximately 0.1 gram was available for this analysis. 

The 2AY-12-ANUSA was crushed in its entirety. No attempt was made to separate the rust from the few light colored 
fragments that were present. XRD and 5EM analysis was conducted on this material, consuming nearly the entire 
sample. 

The white particulate from sample 2AY-12-ANU3A consists entirely of water soluble salts that are consistent with tank 
waste saltcake or supernatant dissolved solids. However, there are some notable differences between this material and 
the previous tank waste material that has been retrieved from the AY-102 annulus. These are being investigated 
further. 

The particulate from sample 2AY-12-ANUSA was seen on the 5EM to consist of a mixture of rust and soil with a small 
amount of a sodium-rich phase. The XRD pattern for this sample showed no significant peaks for any crystalline 
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RPP-ASMT-53794 

phase. The SEM sample specimen contained no detectible beta/gamma radiation using the room monitcfrs~vrhOe only 
evidence for tank waste material in this sample was the sodium-rich particulate. The only source outside of tank waste 
that could provide a sodium rich particulate is clean caustic. 

We recommend that Polarized Light Microscopy should be performed on these samples. It will aid in interpreting the 
XRD and SEM results. We have enough material left over from the SEM and XRD sample preparation to provide the 
small amount of material required for PLM analysis. 

We will provide additional details on the XRD and SEM analysis tomorrow. 

Gary A. Cooke 
gary cooke@rl.gov (509) 373-2154 Cell: (509) 845-3988 
Washington River Protection Solutions, contractor to the United States Department of Energy 
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Harlow, Donald G 

From: 
Sent: 

Harrington, Stephanie J 
Wednesday, October 17,20129:38 PM 

RPP-ASMT-53794 
Rev. 0 

To: 
Cc: 

Johnson, Jo M; Cooke, Gary; Bushaw, Ruth A; McKinney, Steve G; Prilucik, John R 
Sams, Terry L; Rasmussen, Juergen H; Rosenkrance, Chelsea L 

Subject: RE: AY-102 Annulus Sample Analysis 

So, as most of you know we only got 0.12 grams of material from the mound (sample SA) and 0.2 grams from the air slot 
(sample 3A) . I was told that we needed at least 0.5 (+/- 0.1) grams for radiochemistry (Cs-137 and Sr-90). Since there is 
not enough material for that, I believe that the solid phase characterization (SEM, PLM, and XRD) is the best bet to get 
good results with the material we have. I am putting together a CCN to this effect, and will bring it around tomorrow 
morning for signatures. 

Thank you, 
8teph.a.ni.e C#a'l:.'C.inaton• c?h.j) 
Chemical Process Engineer 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

2750E Room A219 or 639 Cullum B 119 
(509) 376-1336 

From: Johnson,Jo M 
Sent: Wednesday, October 17, 2012 3:48 PM 
To: Johnson, Jo M; Hansen, Daniel R; Bushaw, Thomas H; Schroeder, Robert W; Akita, Raymond (Ray); Rice, Andrew D; 
Bushaw, Ruth A; Duchsherer, Mark J; Purcell, Michael A; Menjivar, Carolina S; Osborn, Julie A; Ritenour, Gerald P; 
Greenough, Keith J Jr; Seidel, Cary M; Keltner, Katherine A; Templeton, Andrew M; Nguyen, Duc M; Steele, Richard T; 
Soto, Edward; McKinney, Steve G; Cooke, Gary; Lucas, Daniel R (Dan); McColloch, Todd A 
Cc: Sosa, Robert W; Fuller, Richard K (Keith); Hardy, Don B; Renberger, Duane L; Kimmel, Thomas S; George, Thomas 
E; Prilucik, John R; Frazier, Jason E; Sondag, Joseph M; Bamberger, Michael G; Cheadle, Jeffry E; McKinney, Steve G; 
Sams, Terry L; Brannan, Patrick B (Brad); Harrington, Stephanie J 
Subject: FW: AY-I02 Annulus Sample Analysis 
Importance: High 

The samples are expected to be to the lab around 6PM tonight. Tom Craft is the FWS. Thanks. 

Jo Jvlayie Jof1:nson 
Project Coordinator/ Acting Manager-Sample Management Office (222-5 Laboratory) 
RJ Lee Group, Inc. 
subcontractor to Wasl ington River Protection Solutions 
contractor to the United States Department of Energy 
Phone: (509) 372-9474 
Fax:(509) 372-1878 

From: Johnson,Jo M 
Sent: Wednesday, October 17, 2012 2:50 PM 
To: Johnson, Jo M; Hansen, Daniel R; Bushaw, Thomas H; Schroeder, Robert W; Akita, Raymond (Ray); Rice, Andrew D; 
Bushaw, Ruth A; Duchsherer, Mark J; Purcell, Michael A; Menjivar, Carolina S; Osborn, Julie A; Ritenour, Gerald P; 
Greenough, Keith J Jr; Seidel, Cary M; Keltner, Katherine A; Templeton, Andrew M; Nguyen, Duc M; Steele, Richard T; 
Soto, Edward; McKinney, Steve G; Cooke, Gary; Lucas, Daniel R (Dan) 
Cc: Sosa, Robert W; Fuller, Richard K (Keith); Hardy, Don B; Renberger, Duane L; Kimmel, Thomas S; George, Thomas 
E; Prilucik, John R; Frazier, Jason E; Sondag, Joseph M; Bamberger, Michael G; Cheadle, Jeffry E; McKinney, Steve G; 
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Sams, Terry L; Brannan, Patrick B (Brad); Harrington, Stephanie J 
Subject: FW: AY-102 Annulus Sample Analysis 
Importance: High 

RPP-ASMT-53794 
Rev. 0 

AY-102 sampling is complete for today, and the samples will be delivered tonight on swings. Thanks. 

Jo .'Marie Jofmson 
Project Coordinator/ Acting Manager-Sample Management Office (222-S Laboratory) 
RJ Lee Group, Inc. 
subcontractor to \Vashington River Protection Solutions 
conh·actor to the United States Department of rnergy 
Phone: (509) 372-9474 
Fax:(509) 372-1878 

From: Johnson, Jo M 
Sent: Wednesday, October 17, 2012 12:07 PM 
To: Johnson, Jo M; Hansen, Daniel R; Bushaw, Thomas H; Schroeder, Robert W; Akita, Raymond (Ray); Rice, Andrew D; 
Bushaw, Ruth A; Duchsherer, Mark J; Purcell, Michael A; Menjivar, Carolina S; Osborn, Julie A; Ritenour, Gerald P; 
Greenough, Keith J Jr; Seidel, Cary M; Keltner, Katherine A; Templeton, Andrew M; Nguyen, Duc M; Steele, Richard T; 
Soto, Edward; McKinney, Steve G; Cooke, Gary; Lucas, Daniel R (Dan) 
Cc: Sosa, Robert W; Fuller, Richard K (Keith); Hardy, Don B; Renberger, Duane L; Kimmel, Thomas S; George, Thomas 
E; Prilucik, John R; Frazier, Jason E; Sondag, JosephM; Bamberger, Michael G; Cheadle, Jeffry E; McKinney, Steve G; 
Sams, Terry L; Brannan, Patrick B (Brad); Harrington, Stephanie J 
Subject: FW: AY-102 Annulus Sample Analysis 
Importance: High 

Sampling for AY-102 is expected to continue throughout the afternoon, and the current plan is to ship on swing shift 
tonight-lO/17. Process Engineering has requested that sample breakdown be scheduled for tonight as well, so that the 
sample(s) are ready for analysis ASAP. Thanks. 

Jo :Marie Johnson 
Project Coordinator/ Acting Manager-Sample Management Office (222-S Laboratory) 
RJ Lee Group, Inc. 
subcontractor to Washington River Protection Solutions 
contractor to the United States Department of Energy 
Phone: (509) 372-9474 
Fax:(509) 372-1878 
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6.0 Preliminary Leak Detection Pit Sample Results for RPP-ASMT-53793, 

Section 4.3.5, Leak Detection Pit Sample Results 

6.1 Leak Detection Pit September 2012 Samples ........................................................................ 6-2 
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6.1 Leak Detection Pit September 2012 Samples 
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From: Nguyen, Duc M 

RPP-ASMT ~ll ot 3 
Rev. 0 

Sent: Wednesday, September 12, 2012 10:20 AM 
To: Kirch, Nicholas W (Nick); Powell, William J (Bill); Reynolds, Jacob G; Jo, Jaiduk; 

Uytioco, Elise M; Rasmussen, Juergen H; Sams, Terry L; Boomer, Kayle D; Venetz, 
Theodore J 

Cc: 
Subject: 

Prilucik, John R; Ritenour, Gerald P; Strasser, David W; Shultz, M V Jr (Milt) 
RE: AYl02A LDP 3-Day Format II Interim Rpt 

Importance: High 

All, 

The lab re-measured pH for the field blank and samples and the new results are consistent with the results from 
the first round. QC results were good. Ion chromatography results indicate that the anomaly was not due to an 
acid residue (HN03 or HCI) from the sample bottle cleaning. So what we have is a field blank pH result that 
indicates there is an unknown contaminant that is affecting (lowering) the pH of the field blank and, therefore, 
could be affecting (lowering) the pH of the LDP liquid samples. The lab verbally indicates that the sample pH 
results should be used as lower bounds for the actual pH of the liquid in the leak detection pit. They will send us 
an email summarizing what they found along with the usage recommendation. 

Thanks, 

Due M. Nguyen 

Washington River Protection Solutions LLC 
Contractor to the United States Department of Energy 
(509) 372-3042 

From: Kirch, Nicholas W (Nick) 
Sent: Tuesday, September 11, 2012 2:28 PM 
To: Rasmussen, Juergen H; Sams, Terry L 
Cc: Powell, William J (Bill); Nguyen, Duc M; Reynolds, Jacob G; Jo, Jaiduk; Uytioco, Elise M 
Subject: RE: AYl02A LDP 3-Day Format II Interim Rpt 

A quick comparison of these results to the December 2007: 

The Cs-137 is lower by an order of magnitude, the Sr-90 is lower by about half. pH is just below 7 

Analyte 2007 Result 2012 Resu!t 

Cs-137 Between 3.3 and 6.3 (10-4) uCi/ml Between 2.2 and 2.4 (10-5) uCi/m! 

Sr-90 Between 5.5 and 5.6 (10-3) uCi/ml Between 2.2 and 2.3 (10-3) uCi/ml 

pH Between 7.9 and 8.1 Between 6.6 and 6.9 

The field blank pH was below 4, which is a bit of a head scratcher. 

The plan is to transfer this to AY-l01. We will need Milt Shultz as CSR to approve it since it is less than pH 7. 

Nick Kirch, Manager 

file:/I\\hanford\data\sitedata\ETIG\AY-102\Leak A~s~ssment Report\RPP-ASMT-53794, S... 11/5/2012 



Base Operations Process Engineering 
Washington River Protection Solutions 
Contractor to the US Department of Energy 

phone (509) 373-2380 
cell (509) 438-9537 

From: Rasmussen, Juergen H 
Sent: Tuesday, September 11, 2012 1:54 PM 
To: Kirch, Nicholas W (Nick); Sams, Terry L 
Cc: Powell, William J (Bill); Nguyen, Duc M; Reynolds, Jacob G 
Subject: FW: AY102A LOP 3-Day Format II Interim Rpt 

Nick, 

RPP-ASMPW7..g~}1 j 

Rev. 0 

Here is the 3-day early report for the AY-l02 leak detection pit samples. Being preliminary results, the values 
are subject to change when the data are reviewed and formally reported. The very low Cs-137 values are 
consistent with slightly contaminated rainwater. The lab is investigating the low pH of the field blank. This 
might possibly indicate an issue with the bottle cleaning procedure or the water used for the field blank. 

Thanks--

Juergen Rasmussen 
Washington River Protection Solutions, 
contractor to the United States Department of Energy 

From: Ritenour, Gerald P 
Sent: Tuesday, September 11, 2012 1:20 PM 
To: Rasmussen, Juergen H 
Subject: FW: AY102A LDP 3-Day Format II Interim Rpt 

Gerald "JR" Ritenour 
Project 
A 1'L OperatiollS 

and Laboratories 
of RiFeI' V>"HO,"""" 

u.s. Department ofE'nergy 
(509) 372-2742 office 
(509) 438-8837 cell 
gerald p ritenour@rLgov 

From: Ritenour, Gerald P 
Sent: Monday, September 10, 2012 1:41 PM 
To: Nguyen, Duc M 

Inc. 

Cc: McKinney, Steve G; Bushaw, Thomas H; Johnson, Jo M 
Subject: AYl02A LDP 3-Day Format II Interim Rpt 

Due, 

file://\\hanford\data\sitedata\ETIG\AY-102\Leak A~e1sment Report\RPP-ASMT-53794, S... 1115/2012 



RPP-ASMT~t9~ of3 
Rev. 0 

The attached spreadsheet is the Format II Interim report for AY102A LOP samples. I have also included the Sr 
89/90 results. If you have any question or need additional information please let me know. 
JR 

Gerald IfJR" Ritenour 
Project Manager 
/\ TL AnalVlical 
Advanced Technologies and Laboratories International, 
Contraclor to (~tJice (?lRiver Protection 
US', of Energy 
(509) office 
(509) 438-8837 cell 
gerald p riienour@rLgov 
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From: 
Sent: 

Nguyen, Duc M 
Tuesday, October 02, 2012 10:29 AM 

RPP-ASMT-I5ig19~of 1 
Rev. 0 

To: Sams, Terry L; Venetz, Theodore J; Boomer, Kayle D; Reynolds, Jacob G; Kirch, 
Nicholas W (Nick); Uytioco, Elise M; Harrington, Stephanie J; Rasmussen, Juergen H; 
Washenfelder, Dennis J; Tardiff, Gary R 

Subject: 
Attachments: 

FW: AY102A LOP 14-Day Format II Interim Rpt 
AY102A-LDP Format II 14-Day Rpt.xls 

Attached is the second round of interim results on the AY-102 LDP samples. These data confirm that the liquid 
in the LOP is just slightly contaminated water. 

Thanks, 

Due M. Nguyen 
Washington River Protection Solutions LlC 
Contractor to the United States Department of Energy 
(509) 372-3042 

From: Ritenour, Gerald P 
Sent: Monday, October 01, 2012 10:18 AM 
To: Ritenour, Gerald P; Nguyen, Duc M 
Cc: McKinney, Steve G; Bushaw, Thomas H; Johnson, Jo M 
Subject: RE: AY102A LDP 14-Day Format II Interim Rpt 

Duc, 
The attached spreadsheet is the 14 Day Format II Interim report for AY102A LDP samples. Results should be 
consider preliminary and are subject to change upon further review. If you have any questions or need 
additional information please let me know. 
JR 

Gerald "JR" Ritf)(lour 
Project Manager 
AT/, Analytical Operations 
A.dvanced T'ecimologies and Laboratol'ie.'I' International, inc. 
Contractor 10 the Office (lRiver Protection 
U:S'. ({Energy 
(509) office 
(509) 438-8837 cetl 
gerald I) ritenour@rLgov 
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AY102A-LDP 
Data Sununary Report 

Riser 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

(J) na 
I -....J na 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

Segment 
Number 

Segment Portion 

2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2A Y-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2A Y-LDP-12-0I Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2A Y-LDP-12-0 1 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2AY-LDP-12-01 Grab Sample (Total) 
2A Y-LDP-12-0I Grab Sample (Total) 
2AY-LDP-1 2-0 II Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2AY-LDP-1 2-0 II Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 

DSRSprDSR.Jar v. 2.7. 

SAMPLE_R A 

SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
S12TOl9902 
SI2TOl9902 
S12T019902 
S12TOl9902 
S12T019902 
S12TOl9902 
S12T019902 
SI2TOl9902 
S12TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9902 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TOl9904 
SI2TO I 9904 

CAS # ANALYTE RESULT STANDARD BLAl"<K 
UNIT 

RESULT DUPLICAT AVERA RPD 
E GE 

16984-48-8 Fluoride ug/mL 
666-14-8 Glycolate ug/mL 
71-50-1 Acetate ug/mL 
12311-97-6 Formate ug/mL 
16887-00-6 Chloride ug/mL 
14797-65-0 Nitrite ug/mL 
14808-79-8 Sulfate ug/mL 
338-70-5 Oxalate ug/mL 
24959-67-9 Bromide ug/mL 
14797-55-8 Nitrate ug/mL 
14265-44-2 Phosphate ug/mL 
7440-22-4 Silver ug/mL 
7429-90-5 Aluminum ug/mL 
7440-38-2 Arsenic ug/mL 
7440-41-7 Beryllium ug/mL 
7440-69-9 Bismuth ug/mL 
7440-70-2 Calcium ug/mL 
7440-43-9 Cadmium ug/mL 
7440-48-4 Cobalt ug/mL 
7440-47-3 Chromium ug/mL 
7439-89-6 Iron ug/mL 
7440-09-7 Potassium ug/mL 
7439-91-0 Lanthanum ug/mL 
7439-96-5 Manganese ug/mL 
7440-23-5 Sodium ug/mL 
7440-02-0 Nickel ug/mL 
7723-14-0 Phosphorus ug/mL 
7439-92-1 Lead ug/mL 
7440-16-6 Rhodium ug/mL 
7704-34-9 Sulfur ug/mL 
7782-49-2 Selenium ug/mL 
7440-21-3 Silicon ug/mL 
7440-24-6 Strontium ug/mL 
7440-33-7 Tungsten ug/mL 
7440-66-6 Zinc ug/mL 
7440-67-7 Zirconium ug/mL 
SPECGRA VlT Specific gravi~ unitless 
SR-89190 Strontium-8919 uCi/mL 
%WATER 
16984-48-8 
666-14-S 
71-50-1 
12311-97-6 
16S87-00-6 
14797-65-0 
14808-79-8 
338-70-5 
24959-67-9 
14797-55-8 
14265-44-2 
7440-22-4 
7429-90-5 
7440-38-2 
7440-41-7 

Percent water 
Fluoride 
Glycolate 
Acetate 
Formate 
Chloride 
Nitrite 
Sulfate 
Oxalate 
Bromide 
Nitrate 
Phosphate 
Silver 
Aluminum 
Arsenic 
Beryllium 

% 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 

<1.6IE-03 <1.61E-03 <L6IE-03 nla 
<9.37E-03 <937E-03 <9.37E-03 nla 
<6.04E-03 <6.04E-03 <6.04E-03 nla 

nla 
nla 
nla 

101 
101 
97.3 
94.7 
99.9 
94.1 
96.5 
95.6 
92.6 
92.4 
90.6 
101 
99.1 
100 
97.8 
102 
101 
102 
102 
100 
100 
97.1 
99.1 

<4.67E-03 <4.67E-03 <4.67E-03 nla nla 
<9.98E-03 0.0900 0.0890 
<0.0192 <0.0192 <0.0192 
<0.0187 0.204 0.217 
<0.0231 <0.0231 <0.0231 
<0.0580 <0.0580 
<0.0208 1.91 
<0.0167 <0.0167 

<0.0580 
L91 
<0.0167 

<1.00E-03 <LOOE-03 n/a 
<6.00E-03 <6.00E-03 nla 
<5.00E-03 <5.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<6.00E-03 <6.00E-03 nla 
<0.0800 3.12 nla 
<LOOE-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 n/a 
<0.0100 0.030S nla 
<0.0200 7.73 nla 
<1.00E-03 <1.00E-03 nla 

102 <1.00E-03 <1.00E-03 nla 
98.1 <0.0400 38.1 nla 
103 <1.00E-03 <1.00E-03 nla 
99.0 <3.00E-03 <3.00E-03 nla 
102 <6.00E-03 <6.00E-03 n/a 
9.9044E+OI <S.00E-03 <S.00E-03 nla 
99.7 <5.00E-03 0.115 nla 
100 <6.00E-03 <6.00E-03 n/a 
106 0.0221 1.07 nla 
101 <2.00E-03 0.0555 nla 
9.8497E+OI <6.00E-03 7.03E-03 nla 
102 <4.00E-03 <4.00E-03 nla 

0.0895 112 
nla nla 
0.210 6.18 
nla nla 
nla nla 
1.91 0.262 
nla nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

96.1 <1.00E-03 <1.00E-03 n/a nla nla 
100.4 nla 1.003 1.003 1.003 0.0 
98.0 3.92E-07 2.21E-03 2.20E-03 2.20E-030.566 
9S.4 
101 
101 
973 
94.7 
99.9 
94.1 
96.5 
95.6 
92.6 
92.4 
90.6 
101 
99.1 
100 
97.8 

nla 107 nla 
<1.61E-03 <1.6IE-03 nla 
<937E-03 <937E-03 nla 
<6.04E-03 <6.04E-03 nla 
<4.67E-03 <4.67E-03 n/a 
<9.9SE-03 0.0770 nla 
<0.0192 <0.0192 
<0.0187 0.215 
<0.0231 <0.0231 
<0.0580 <0.0580 

nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

<0.0208 1.S6 nla nla 
<0.0167 <0.0167 nla nla 
<1.00E-03 <1.00E-03 <1.00E-03 nla 
<6.00E-03 <6.00E-03 6,63E-03 nla 
<5.00E-03 <5,00E-03 <5.00E-03 nla 
.<1.00E-03 <1.00E-03 <1.00E-03 nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

~~- Det Limit ~~E~R QUALIFIER 

105 1.6IE-03 nla 
105 9.37E-03 nla 
103 6.04E-03 nla 
9S.7 4.67E-03 nla 
103 9.98E-03 nla 
9S.4 0,0192 nla 
94.7 0.01S7 nla 
90,7 0.0231 nla 
84.2 0.05S0 nla 
97.6 0.0208 nla 
91.7 0,0167 nla 
nla 1. 00E-03 nla 
nla 6.00E-03 nla 
nla 5. 00E-03 nla 
nla 1. OOE-03 nla 
nla 6,00E-03 nla 
nla O,OSOO nla 
n/a 1. 00E-03 nla 
nla 1.00E-03 nla 
nla 1. 00E-03 nla 
nla 0.0100 nla 
nla 0.0200 nla 
nla 1. OOE-03 nla 
nla 1. 00E-03 nla 
nla 0.0400 nla 
nla 1.00E-03 nla 
n/a 3.00E-03 nla 
nla 6.00E-03 nla 
n/a 8.00E-03 nla 
nla 5. 00E-03 nla 
nla 6.00E-03 nla 
nla 5. 00E-03 nla 
n/a 2.00E-03 nla 
nla 6.00E-03 nla 
nla 4. 00E-03 nla 
nla 1.00E-03 nla 
nla 1.000E-03 nla 
nla 2.79E-07 0,62 
nla 0.0100 nla 
nla 1.6 I E-03 nla 
nla 9.37E-03 nla 
nla 6.04E-03 nla 
nla 4,67E-03 nla 
nla 9.9SE-03 nla 
nla 0.0192 nla 
nla 0.01S7 nla 
nla 0.0231 nla 
nla 0.0580 nla 
nla 0.0208 nla 
nla 0.0167 nla 
92.4 1.00E-03 nla 
95.7 6.00E-03 nla 
983 5.00E-03 nla 
95.1 1. 00E-03 nla 

u 
u 
u 
u 

u 

u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
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u 
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u 
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u 
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na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

(J) na 
I 

CD na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2A Y-LDP-12-0II Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2A Y-LDP-12-01I Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2A Y -LDP-12-0 II Grab Sample (Total) 
2AY-LDP-I 2-0 II Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-01I Grab Sample (Total) 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-I 2-0 II Field Blank 
2AY-LDP-I 2-0 II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2A Y-LDP-12-0 II Field Blank 
2A Y-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-I 2-0 If Field Blank 
2AY-LDP-l 2-0 II Field Blank 
2A Y-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-l 2-0 II Field Blank 
2A Y -LDP-12-0 II Field Blank 
2AY-LDP-12-0IIField Blank 
2AY-LDP-I 2-0 II Field Blank 
2AY-LDP-12-01IField Blank 
2A Y-LDP-12-0 II Field Blank 
2AY-LDP-12-0IIField Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-I 2-0 II Field Blank 
2AY-LDP-12-0IIField Blank 
2AY-LDP-12-01IField Blank 
2A Y -LDP-12-0 II Field Blank 
2A Y-LDP-12-0 1I Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-01I Field Blank 
2AY-LDP-12-0II Field Blank 
2AY-LDP-12-0IIField Blank 
2AY-LDP-I 2-0 II Field Blank 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 

S12T019904 
S12T019904 
S12TOl9904 
SI2TOl9904 
SI2T019904 
SI2TOl9904 
SI2TOl9904 
S12T019904 
SI2TOl9904 
SI2T019904 
S12T019904 
S12TOl9904 
SI2T019904 
S12TOl9904 
S12T019904 
SI2T019904 
SI2TOl9904 
SI2T019904 
S12T019904 
S12T019904 
SI2TOl9904 
SI2TOl9904 
S12T019904 
S12TOl9904 
SI2TOl9901 
S12T019901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
S12TOl9901 
S12TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2T019901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2T019901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
SI2TOl9901 
S12T019906 
SI2T019906 

7440-69-9 Bismuth ug/mL 
7440-70-2 Calcium ug/mL 
7440-43-9 Cadmium ug/mL 
7440-48-4 Cobalt ug/mL 
7440-47-3 Chromium ug/mL 
7439-89-6 Iron ug/mL 
7440-09-7 Potassium uglmL 
7439-91-0 Lanthanum ug/mL 
7439-96-5 Manganese ug/mL 
7440-23-5 Sodium ug/mL 
7440-02-0 Nickel ug/mL 
7723-14-0 Phosphorus uglmL 
7439-92-1 Lead uglmL 
7440-16-6 Rhodium uglmL 
7704-34-9 Sulfur uglmL 
7782-49-2 Selenium ug/mL 
7440-21-3 Silicon uglmL 
7440-24-6 Strontium ug/mL 
7440-33-7 Tungsten ug/mL 
7440-66-6 Zinc ug/mL 
7440-67-7 Zirconium ug/mL 
SPECGRA VIT Specific gravi~ unitless 
SR-89190 Strontium-8919 uCi/mL 
%WATER 
16984-48-8 
666-14-8 
71-50-1 
12311-97-6 
16887-00-6 
14797-65-0 
14808-79-8 
338-70-5 
24959-67-9 
14797-55-8 
14265-44-2 
7440-22-4 
7429-90-5 
7440-38-2 
7440-41-7 
7440-69-9 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7439-89-6 
7440-09-7 
7439-91-0 
7439-96-5 
7440-23-5 
7440-02-0 
7723-14-0 
7439-92-1 
7440-16-6 
7704-34-9 
7782-49-2 
7440-21-3 
7440-24-6 
7440-33-7 
7440-66-6 
7440-67-7 
16984-48-8 
666-14-8 

Percent water % 
Fluoride uglmL 
Glycolate 
Acetate 
Formate 
Chloride 
Nitrite 
Sulfate 
Oxalate 
Bromide 
Nitrate 
Phosphate 
Silver 
Aluminum 
Arsenic 
Beryllium 
Bismuth 
Calcium 
Cadmium 
Cobalt 
Chromium 
Iron 
Potassium 
Lanthanum 
Manganese 
Sodium 
Nickel 
Phosphorus 
Lead 
Rhodium 
Sulfur 
Selenium 
Silicon 
Strontium 
Tungsten 
Zinc 
Zirconium 
Fluoride 
Glycolate 

ug/mL 
ug/mL 
ug/mL 
ug/mL 
uglmL 
uglmL 
ug/mL 
uglmL 
ug/mL 
ug/mL 
uglmL 
ug/mL 
uglmL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
ug/mL 
uglmL 
ug/mL 
ug/mL 
ug/mL 
uglmL 
uglmL 
uglmL 
uglmL 
ug/mL 
uglmL 
ug/mL 
ug/mL 
ug/mL 
uglmL 
uglmL 
uglmL 
ug/mL 
ug/mL 
uglmL 

102 
101 
102 
102 
100 
100 
97.1 
99.1 
102 
9S.I 
103 
99.0 
102 
9. 9044E+0 1 
99.7 
100 
106 
101 
9.8497E+OI 
102 
96.1 
100.4 
98.0 
98.4 
101 
101 
973 
94.7 
99.9 
94.1 
965 
95.6 
92.6 
92.4 
90.6 
101 
99.1 
100 
97.& 
102 
101 
102 
102 
100 
100 
97.1 
99.1 
102 
98.1 
103 
99.0 
102 

<6.00E-03 <6.00E-03 <6.00E-03 nla ilia 
0562 
nla 
n/a 

<0.0800 3.11 3.09 3.10 
<1.00E-03 <1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 <1.00E-03 
<0.0100 0.0493 0.0489 
<0.0200 7.30 7.84 
<\'00E-03 <100E-03 <100E-03 
<100E-03 <1.00E-03 <100E-03 
<0.0400 36.5 38.3 
<1.00E-03 <1.00E-03 <1.00E-03 
<3.00E-03 <3.00E-03 <300E-03 
<600E-03 <6.00E-03 <6.00E-03 
<8.00E-03 <800E-03 <800E-03 
<500E-03 0.116 0.113 
<6.00E-03 <6.00E-03 <6.00E-03 
0.0221 1.00 1.02 
<2.00E-03 0.0560 
<6.00E-03 0.102 

0.0556 
0.0173 

nla nla 
0.0491 0.776 
7.57 7.24 
nla nla 
nla nla 
37.4 4.65 
nla nla 
nla nla 
nla nla 
nla nla 
0.114 2.05 
nla nla 
1.01 1.52 
0.0558 0.627 
0.0599 142 

<4.00E-03 <4.00E-03 <4.00E-03 nla 
<1.00E-03 <1.00E-03 <1.00E-03 nla 
nla 1. 0 10 nla nla 
3.92E-07 2.22E-03 nla nla 
nla lOS nla 
<1.6IE-03 <1.6JE-03 nla 
<937E-03 <937E-03 nla 
<6.04E-03 <6.04E-03 nla 
<4.67E-03 <4.67E-03 nla 
<9.98E-03 <9.98E-03 nla 
<00192 <0.0192 nla 
<0.0187 <00187 nla 
<0.0231 <0.0231 nla 
<0.05S0 <00580 nla 
<0.0208 <0.020& nla 
<00167 <0.0167 nla 
<1.00E-03 <1.00E-03 nla 
<6.00E-03 <600E-03 nla 
<5.00E-03 <5.00E-03 nla 
< 1. 00E-03 < 1. 00E-03 nla 
<6.00E-03 <6.00E-03 nla 
<0.0800 0.0868 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<0.0100 <0.0100 
<0.0200 <0.0200 

nla 
nla 

<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<0.0400 0348 nla 
<1.00E-03 <1.00E-03 nla 
<3.00E-03 <3.00E-03 nla 
<6.00E-03 <6.00E-03 nla 

9.9044E+OI <8.00E-03 <8.00E-03 nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
ilia 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 

99.7 <5.00E-03 <5.00E-03 nla 
100 <6.00E-03 <6.00E-03 nla 
106 0.0221 0.137 nla 
101 <2.00E-03 <2.00E-03 nla 
9.8497E+OI <6.00E-03 <6.00E-03 nla 
102 
96.1 
101 
101 

<4.00E-03 <4.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<1.6IE-03 <1.6IE-03 nla 
<937E-03 <937E-03 nla 

96.2 6.00E-03 nla 
95.1 0.0800 nla 
95.7 100E-03 nla 
973 1.00E-03 nla 
96.8 1.00E-03 nla 
96.1 0.0100 nla 
97.7 0.0200 nla 
94.6 1.00E-03 n/a 

96.6 100E-03 nla 
98.9 0.0400 nla 
97.0 1.00E-03 nla 
96.9 3.00E-03 nla 
102 6.00E-03 nla 
95.5 8.00E-03 nla 
97.6 5.00E-03 n/a 
99.3 6.00E-03 nla 
107 5.00E-03 nla 
96.5 2.00E-03 nla 
94.1 6.00E-03 nla 
97.5 4.00E-03 nla 
95.2 1.00E-03 n/a 
nla 1.000E-03 nla 
nla 2.78E-07 0.617 
nla 0.0100 n/a 

nla 16 I E-03 nla 
nla 937E-03 nla 
nla 6.04E-03 nla 
nla 4.67E-03 nla 
nla 9.98E-03 nla 
nla 0.0192 nla 
nla 0.0187 nla 
nla 0.0231 nla 
nla 0.0580 nla 
nla 0.0208 nla 
n/a 0.0167 nla 
nla 1. 00E-03 ilia 
nla 6.00E-03 nla 
nla 5.00E-03 nla 
n/a 1.00E-03 nla 
nla 6.00E-03 nla 
nla 0.0800 nla 
nla 100E-03 nla 
nla 1.00E-03 nla 
nla I.OOE-03 nla 
nla 0.0100 nla 
nla 0.0200 nla 
nla 1.00E-03 n/a 
nla 1.00E-03 nla 
nla 0.0400 nla 
nla 1.00E-03 nla 
nla 3.00E-03 nla 
nla 6.00E-03 nla 
nla 8.00E-03 nla 
nla 5.00E-03 nla 
nla 6.00E-03 nla 
nla 5.00E-03 nla 
nla 2.00E-03 nla 
nla 6.00E-03 nla 
nla 4.00E-03 nla 
nla 100E-03 nla 
nla 1.6IE-03 nla 
nla 937E-03 n/a 

u 

u 
u 
u 

u 
u 

u 
u 
u 
u 

u 
e 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
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na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

(J) na 
I 

CD na 
na 
na 
na 
na 
na 

2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 
2AY-LDP-12-02 Grab Sample (Total) 

NA ~ Not Analyzed, ND Not Detected 

U - Less Than Detection Lim it 

e - SERDIL Outside Range 

SI2T019906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 
S12TOl9906 
SI2TOl9906 
SI2TOl9906 
SI2TOl9906 

71-50-1 Acetate uglmL 
12311-97-6 Formate ug/mL 
16887-00-6 Chloride ug/mL 
14797-65-0 Nitrite ug/mL 
14808-79-8 Sulfate uglmL 
338-70-5 Oxalate uglmL 
24959-67-9 Bromide uglmL 
14797-55-8 Nitrate ug/mL 
14265-44-2 Phosphate ug/mL 
7440-22-4 Silver ug/mL 
7429-90-5 Aluminum ug/mL 
7440-38-2 Arsenic uglmL 
7440-41-7 Beryllium ug/mL 
7440-69-9 Bismuth ug/mL 
7440-70-2 Calcium ug/mL 
7440-43-9 Cadmium uglmL 
7440-48-4 Cobalt ug/mL 
7440-47-3 Chromium ug/mL 
7439-89-6 Iron ug/mL 
7440-09-7 Potassium uglmL 
7439-91-0 Lanthanum ug/mL 
7439-96-5 Manganese ug/mL 
7440-23-5 Sodium ug/mL 
7440-02-0 Nickel ug/mL 
7723-14-0 Phosphorus ug/mL 
7439-92-1 Lead uglmL 
7440-16-6 Rhodium ug/mL 
7704-34-9 Sulfur uglmL 
7782-49-2 Selenium ug/mL 
7440-21-3 Silicon uglmL 
7440-24-6 Strontium ug/mL 
7440-33-7 Tungsten ug/mL 
7440-66-6 Zinc ug/mL 
7440-67-7 Zirconium uglmL 
SPECGRA VIT Specific gravil] unitless 
SR-89/90 Strontium-89/9 uCi/mL 
%WATER Percent water % 

97.3 
94.7 
99.9 
94.1 
96.5 
95.6 
92.6 
92.4 
90.6 
101 
99.1 
100 
97.8 
102 
101 
102 
102 
100 
100 
97.1 
99.1 
102 
98.1 
103 
99.0 
102 

<6.04E-03 <6.04E-03 n/a 
<4.67E-03 <4.67E-03 n/a 
<9.98E-03 0.0720 nla 
<0.0192 <0.0192 nla 
<0.0187 0.208 nla 
<0.0231 
<0.0580 
<0.0208 

<0.0231 
<0.0580 
1.83 

nla 
nla 
nla 

<0.0167 <0.0167 nla 
<1.00E-03 <1.00E-03 n/a 
<6.00E-03 <6.00E-03 nla 
<5.00E-03 <5.00E-03 nla 
<1.00E-03 <100E-03 nla 
<6.00E-03 <6.00E-03 nla 
<0.0800 3.11 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 <1.00E-03 nla 
<0.0100 0.0799 n/a 
<0.0200 7.59 nla 
<1.00E-03 <1.00E-03 nla 
<1.00E-03 1.32E-03 nla 
<0.0400 37.5 n/a 
<1.00E-03 <100E-03 nla 
<3.00E-03 <3.00E-03 n/a 
<6.00E-03 <6.00E-03 nla 

9.9044E+01 <8.00E-03 <8.00E-03 nla 
99.7 <5.00E-03 0.112 nla 
100 <6.00E-03 <6.00E-03 nla 
106 0.0221 1.03 nla 
101 <2.00E-03 0.0579 nla 
9.8497E+OI <6.00E-03 0.0102 n/a 
102 <4.00E-03 <4.00E-03 n/a 
96.1 
100.4 
98.0 
99.3 

<1.00E-03 
nla 
3.92E-07 
nla 

<1.00E-03 
1.008 
2.29E-03 
104 

n/a 
nla 
nla 
lOS 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
105 

n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
n/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
0.858 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

6.04E-03 nla 
4.67E-03 nla 
9.98E-03 nla 
0.0192 nla 
0.0187 nla 
0.0231 nla 
0.0580 nla 
0.0208 nla 
0.0167 nla 
1. 00E-03 nla 
6.00E-03 nla 
5.00E-03 nla 
1.00E-03 nla 
6.00E-03 nla 
0.0800 nla 
1.00E-03 nla 
1.00E-03 nla 
1.00E-03 nla 
0.0100 nla 
0.0200 nla 
1.00E-03 nla 
1.00E-03 nla 
0.0400 nla 
1.00E-03 nla 
3.00E-03 nla 
6.00E-03 nla 
8.00E-03 nla 
5.00E-03 nla 
6.00E-03 nla 
5.00E-03 nla 
2.00E-03 nla 
6.00E-03 nla 
4.00E-03 nla 
1.00E-03 nla 
1.000E-03 nla 
2.77E-07 0.607 
0.0100 nla 

u 
u 

u 

u 
u 

u 
u 
u 
u 
{.J 

u 

u 
u 
u 

u 

u 
u 
u 
u 

u 
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Harlow, Donald G 

From: 
Sent: 
To: 
Subject: 
Attachments: 

From: Nguyen, Due M 

Venetz, Theodore J 
Thursday, September 13, 2012 7:44 AM 
Rosenkrance, Chelsea L 
FW: Anomalously Low pH results for AY102A-LDP Samples 
AY102A-LDP pH Anions Rpt.xls 

Sent: Wednesday, September 12, 2012 10:34 AM 

RPP-ASMT-53794 
Rev. 0 

To: Kirch, Nicholas W (Nick); Powell, William J (Bill); Reynolds, Jaeob G; Jo, Jaiduk; Uytioco, Elise M; Rasmussen, 
Juergen H; Sams, Terry L; Boomer, Kayle D; Venetz, Theodore J; Prilucik, John R; Ritenour, Gerald P; Strasser, David W; 
Shultz, M V Jr (Milt) 
Subject: FW: Anomalously Low pH results for AY102A-LDP Samples 

FYI 

Duc M. Nguyen 

Washington River Protection Solutions LLC 
Contractor to the United States Department of Energy 
(509) 372-3042 

From: Ritenour, Gerald P 
Sent: Wednesday, September 12, 2012 10:28 AM 
To: Nguyen, Due M 
Subject: Anomalously Low pH results for AY102A-LDP Samples 

Duc, 
As we have discussed, the pH results for all AY102A-LDP samples were anomalously low (see attached). Since the low 
results included the field blank, we might conclude that somehow during clean process an acid residue was left in the 
sample containers. However, the process used to clean the samples make this very unlikely - two acid soakings, drying, 
acetone rinse, drying, methylene chloride, and oven drying. More importantly the acids use are HCL and HN03, which 
means that if the cleaning process resulted in contamination, chloride and/or nitrate anions should be present in the 
sample at concentration well above the MDL. As you can see from the attachment they were not present. This raise the 
question, what is causing the low pH? A significant unknown peak is present in all samples. It eludes between nitrite and 
sulfate at approximately 15 min. We will continue to investigate this. 
The laboratory believe the low pH will only affect the TIC and pH results. TIC has not yet been analyzed. The pH results 
for the samples are anomalously low, but do represent a low boundary for the "actual" sample pH. If you have any 

question please let me know. 
Thanks, JR 

Gerald "JR" Ritenour 
Project Manager 
AlL 
Advanced 
('olltractor to the 
Us. Department of Energy 

Protection 
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(509) 372-2742 office 
(509) 438-8837 eel! 
gerald R ritenour@rl.gov 
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INTERIM 
Data Summary Report 

Riser Segment Number 

M 

U 

M 

U 

U 

ill 

ill 

U 

U 

U 

U 

U 

U 

U 

ill 

U 

U 

M 

M 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

ill 

U 

U 

U 

U 

ill 

U 

2AY-LDP-12-01 
2AY-LDP-12-01 
2AY-LDP-12-01 
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In April of this year, the 241-AY-102 annulus continuous air monitor (CAM) began to 
show an upward trend in radiation readings. This paper provides a technical evaluation 
of the possible causes for the trend and discusses activities planned to resolve the 
elevated CAM readings. It also addresses the concerns of an ORP Facility Representative 
raised in June 200 l. 

II. Introduction 

The annulus CAM samples air after it is discharged from the annulus, just upstream of 
the exhaust HEPA filters. The purpose of the CAM is to detect leaks from the primary 
tank into the annulus. The latest readings have been less than 1500 counts per minute 
(cpm). The Action Limit setpoint for the CAM is 3000 cpm. Elevated CAM readings 
will result when contamination from the primary tank enters the annulus system. The 
contamination can enter the annulus via a direct leak, either liquid or vapor, from the 
primary tank, or as a vapor through other pathways that connect the primary tank vapor 
space with the annulus. The following discussion will address the various pathways that 
exist that may have allowed primary tank vapors to enter the annulus. The discussion will 
focus on past contamination of the annulus that may be contributing to the elevated CAM 
readings, and will describe the expected response of the CAM system to a leak from the 
primary tank to the annulus. 

III. A Y -102 Leak Path Evaluation 

An overview of potential contamination pathways between the primary tank and the 
annulus, which were considered during the 1999 and 2001 investigations of elevated 
annulus CAM readings, is provided below. The potential leak pathways are shown on the 
attached A Y -102 Leak Path Diagram. The pathways are color coded to correspond to the 
color noted in the parenthesis at the end of each of the following Section headings. 

Leak Detection Pit and Annulus Pump Pit Cross-ties to Annulus Vent System (Green and 
Red) 

All leak detection pits and annulus pump pits in A Y and AZ tank farms are designed and 
built with an upper pit and lower pit. All upper pits contain components such as a drain 
line with a drain plug, 1 or 2 blanked wall nozzle connector heads, a transfer leak detector 
and either a transfer pump (mounted on a flange in the upper pit but extending into the 
lower pit) or a shield plug. All lower pits contain equipment such as the lower section of 
the pump; weight factor dip tubes and vent lines that tie into the annulus vent system. 

All central pump pits (Blue), sluice pits, annulus pump pits and leak detection pits have 
drain-down legs that are piped back to the primary tank and are designed to discharge 
underneath the waste surface. However, the leak detection pits and annulus pump pits 
have the greatest potential to contaminate the annulus ventilation system since the lower 
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part of these pits are vented directly to the annulus vent system. The purpose of the drain
down leg is to seal vapors from the pits. This was a critical design feature since the Aging 
Waste Facility (A WF) tanks were designed to handle high heat boiling waste at elevated 
temperatures. Each drain-down leg stops approximately 60 inches above the bottom of 
the tank, and is normally submerged below the waste surface. 

The drain-down leg design creates a potential contamination pathway from the primary 
tank vapor space to any of the connected pits, if the liquid level in the double shell tank 
(DST) drops below 60 inches. The amount of contamination going into the top part of the 
pits will be increased if an open pathway exists from the top part of the pit to the bottom 
part of the pit. The magnitude of the contamination spread will be greatly increased if the 
shield plug and drain plug are removed or improperly sealed. In the event that the 
annulus vacuum is greater than the primary tank vacuum, contamination spread could be 
further increased. 

To reduce the potential for cross contamination from the primary tank into the lower part 
of the pits, shield plugs or metal plate covers have been installed in all pump positions for 
all the A Y / AZ annulus pump pits, leak detection pits, central pump pits and sluice pits. 
All shield plugs and plate covers are fitted with gasket material to provide a positive seal. 
In most cases the gasket is made of neoprene. However, since most of these plugs have 
been in service for 20-30 years, gasket degradation is a credible possibility. 

Verification that shield plugs or metal plate covers are in place cannot be completed 
without entering each pit or dropping a camera (if possible) into the pit. Within the last 
two years, three out of four annulus pump pits have been visually confirmed as having 
shield plugs or metal plate covers (all except AZ-I02 annulus pump pit). None of the six 
leak detection pit shield plugs have been visually verified within the last 10 years. 

Another potential pathway into the annulus vent system is through the pump out routes 
from the annulus pump pits. These transfer lines are potential sources of cross 
contamination into the upper part of the annulus pits. Based on the 200 East Area 
Routing Board, all transfer route nozzles in A Y and AZ annulus pump pits and leak 
detection pits have either a PUREX head process blank (H-2-72284 and H-2-72285) or 
an isolation blank (H-2-73453). 

Therefore, the potential for a large cross contamination pathway from these pits into the 
annulus ventilation system is substantially reduced. The largest leak would be reduced to 
small cracks in the gasket material as the gasket material deteriorates over time. This 
type ofleak will most likely show up as a small increase in the contamination sensed by 
the annulus CAM. 

Side Fill Lines in AWF DSTs (Light Blue) 

Each of the four tanks in the AWF have four side fill lines. The lowest transfer line is at 
an elevation of approximately 370 inches from the bottom of the tank. Each side fill line 
is sleeved or encased and runs through the annulus space. The sleeving material is Type 
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304 stainless steel. The sleeve consists ofa bellows (or expansion joint) and a packed 
flanged section welded to the primary tank. The transfer line itself is not welded to the 
primary tank but is supported by the flanged section. Between the flanged section and 
the primary tank, and between the transfer pipe and encasement is a packing material 
sealing the encasement section from the primary tank. The packing material is graphite 
impregnated with long fiber asbestos (RefH-2-67316 and H-2-64448). 

There is a potential for this flanged section to leak waste or vapors from the primary tank 
into the annulus. To date, vapor leaks via annulus side fill lines have been theorized but 
never confirmed. Operation Limits contained within operating procedures are designed to 
control A WF liquid level below 364 inches to prevent waste attacking the packing or 
waste pressurizing the packing. 

Cross-Tie Lines in AY and AZ DSTs (Light Purple) 

The cross-tie lines are 8 inch lines connected to the annulus at one end and connected to 
the 20 inch primary tank vent line. Between the primary and annulus there were two 8 
inch butterfly valves which could be opened. In theory, both the primary tank and the 
annulus could be ventilated on the primary tank vent system in the event of a primary 
tank failure. Project W -030 removed all 4 cross ties when they removed the old 20 inch 
vent lines from each of the AWF DSTs (Ref. H-2-131086 and H-2-131087) during 
construction of the 702-AZ ventilation system. Originally, the AZ cross-tie lines were 
going to be left in place since the project was going to tee into the 4A riser above the 
cross-tie lines. Project plans changed when the 14 inch vent line encasement had to be 
run to the top of the riser to meet environmental requirements. As a result, removal of 
the cross-tie lines in AZ Farms was necessary. The A Y farm cross-ties were also 
removed as originally planned. 

Consequently, the cross-tie lines connected to the annulus tanks do not present any risk of 
contamination spread from the primary tank to the annulus ventilation system. 

AY Annulus Ventilation System (Yellow) 

The AY-I0l and AY-I02 annulus vent systems were originally designed and built with a 
supply fan as well as an exhaust fan. Each system had air dryers and heaters to deliver 
dry air to the annulus system at less than 12 percent relative humidity. The exhaust fan 
had more capacity than the supply fan, so the annulus pressure operated slightly negative 
most of the time. The annulus operated at approximately 2000 scfm flow rate at -1 to + 1 
inch water gauge pressure inside the annulus. In 1983, this system was modified to the 
existing system, eliminating the supply fans and operating the annulus under negative 
pressure. 

In 1997, after a long down time (~7 years), both annulus systems were repaired and new 
HEP A filter housings installed. The exhausters were repaired and adjusted to allow 
approximately 1200-1500 scfm through the system at approximately -1 inch vacuum. 
The AY-I0l system ran only 6 weeks before it was shutdown because the tank's liquid 
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level was being pumped below 64 in to support an Evaporator Campaign. At 64 inches, 
the annulus exhaust system must be shutdown as required per OSD 17.2.1.1, Primary 
Tank Liquid Level limit. The A Y -102 system continued to operate for approximately 8 
months, until W -320 annulus modification work required the system to be shutdown. 

In 1998, the W -320 project modified the A Y -102 vent system to allow 100% of the flow 
through the air slots under the primary tank. In order to achieve enough airflow through 
the slots, the annulus vacuum had to be significantly increased. Project W -320 evaluated 
the structural design of the AY DSTs and concluded that the annulus primary tank could 
withstand a 20 inch water gauge vacuum in the annulus. The exhaust fan was modified 
to allow the higher vacuums of -12 inches to -18 inches of vacuum at approximately 
1000 scfm flow. It should be noted that the W -320 design change for the A Y -102 
annulus did not significantly change the flow rate. Sampling systems for both the record 
sampler and annulus CAM were evaluated by Engineering to determine if equipment 
changes were required to maintain representative sampling for the new flow conditions. 
No changes were made since the overall flow rate had not changed significantly. 

OTP-320-001 was performed to test the new high vacuum system (Ref. HNF-2317 
Operability Test Report). The system performed well. The average flow rate for the test 
was 1077 scfm with -16 inch vacuum. The average CAM reading was 413 cpm with a 
maximum CAM reading of 1100 cpm. The test demonstrated that there was no 
significant source of cross contamination as a result of the increased vacuum. 

241-AY-I02 Tank Integrity Evaluation 

Over the past several months UT and video examinations were performed on the primary 
tank liner of A Y -102. Cameras, UT equipment, light sources and reach rods were used 
inside several risers and the annulus space. All equipment placed into the annulus space 
was removed with no measurable amount of contamination. Additional annulus and 
primary tank video examinations are planned for this year to view and then evaluate as 
much of the tank as practical. 

IV. History of Elevated AY-I02 Annulus CAM Readings 

The 241-AY-I02 annulus has been subjected to numerous potential cross-contamination 
events over the years. The first event of interest occurred in October 1976 when a transfer 
of waste lowered the 241-AY-I02 primary tank level to 15 inches. At this level, the leak 
detection pits drain-down legs, the central pump pit drain-down leg, the annulus pump 
pits drain-down legs and all the sluice pits drain-down legs were uncovered, exposing the 
drain-down legs to the primary tank vapor space. Between January 1982 and January 
1990, all of the drain-down legs were uncovered twelve additional times. The attached 
Figure, AY 102 LEVEL & ANNULUS DATA, provides a comparison of tank level and 
annulus CAM readings from January 1984 to January 1999. 

The annulus exhauster has an operating history of periods of operation followed by 
periods of shutdown. After each startup, the annulus CAM count rate has been in the 
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range of 600 to 2,800 cpm with occasional higher peaks. The annulus exhauster was on 
line from late 1984 until mid 1987. In late 1986 and early 1987, the annulus leak 
detection CAM count rate showed fourteen peaks between 5,000 cpm and 20,000 cpm; 
these peaks correspond to periods when the tank waste level uncovered the drain-down 
legs. The annulus exhauster was offline from mid 1987 to early 1988. The exhauster 
was restarted and was on line from early 1988 to mid 1991. The CAM count rate during 
this period was nominally 1,000 to 2,000 cpm with many peaks in excess of2,000 cpm. 
The largest peak was 10,000 cpm. The annulus exhauster was again secured in mid 1991 
and remained omine until early 1997. 

The exhauster was next operated for a short period between early 1997 and early 1998. 
CAM count rates during this period fluctuated between 500 and 1,500 cpm. The annulus 
exhauster's last shutdown period was early 1998 to mid 1998. In mid 1998, the annulus 
exhauster was started and has been on line since (except when shutdown for repairs). 
The CAM count rate increased upon startup with the count rate being a nominal 1,500 
cpm with many peaks between 1,800 cpm and 2,800 cpm; four peaks were recorded at 
3,000 cpm or higher. 

In December 1998, the Tank Farm Contractor (TFC) issued Discrepancy Report 98-857 
concerning the higher than normal count rate observed on the 241-A Y -102 annulus 
CAM. As follow-on documentation, the TFC issued an Occurrence Report against the 
count rate. To resolve the Occurrence Report, HNF -4798, Tank 24J-AY-J 02 Annulus 
Continuous Air Monitor High Readings was issued in July 1999. HNF-4798 states that 
surveillance data for the 1984 and 1986 level decreases clearly indicate a correlation 
between the level drop and the annulus CAM count rates. 

Several historical incidents of contamination of pump pits have been documented. In 
October 1994, the AY-I02 central (02D) pump pit became contaminated from a failed 
transfer line. This line failed in the wall of the 02D pit and sprayed waste into the 02D 
pit, and set off the leak detector. At that time, there was an open wall nozzle in the 02D 
pit. This wall nozzle is part of a transfer line system connected to the annulus pump pit. 
The open wall nozzle could have allowed contamination to move into the upper part of 
the annulus pump pit. However, a PUREX blank was installed (and still is installed) on 
the annulus pump pit side. The condition of the PUREX head is unknown but historically 
PUREX heads when installed properly create a pressure tight seal. 

A 1997 video of the annulus pump pit showed that the pump had been removed and all of 
the transfer lines had been blanked. On February 17, 1999, smears were obtained of the 
annulus pump pit pump opening, the pit drain area, and the floor of the pit. Smearable 
contamination was found on all samples with contamination levels ranging from 2,000 to 
3,000 dpm/lOO cm2

. Laboratory analysis revealed the presence of very low levels of Cs-
137 and Sr-90. 

During the activity to obtain annulus pump pit radiological contamination smears in 
1999, it was discovered that the plug on the drain line leading to the primary tank, was 
lying on its side near the drain line. The plug was reseated in an effort to better seal the 
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primary tank from the annulus pump pit. After sealing the drain line, CAM count rate 
remained in the range of 200 cpm to 2500 cpm 

It is not known how long the drain line plug had been removed. With the drain line open, 
contamination from the primary tank has a much easier pathway to get into the upper 
annulus pump pit. In addition, a significant amount of moisture was observed in the 
annulus pump pit when reviewing the 1997 video of the pit. Water could be seen beading 
off the cover block and walls. The pit floor also looked wet. Contamination water could 
pass from the upper pit to the lower pit, if the shield plug has a deteriorated gasket. 

The investigation conducted for HNF -4798 concluded that the increased annulus CAM 
count rate in the 241-A Y -102 annulus was related to historical smearable contamination 
of the annulus pump pit. The existing contamination may be re-disturbed by changes in 
ventilation flow (startups and shutdowns) coupled with water intrusion into the annulus 
pump pit. 

Review of the CAM data has shown that, since late 1984, the annulus CAM has indicated 
count rates of 500 cpm to as high as 20,000 cpm with the normal reading being 1,500 
cpm to 2,500 cpm. During the week preceding the CAM shutdown on June 21, 2001, 
CAM readings ranged from 600 cpm to 900 cpm. 

Investigation of the elevated count rate in the 241-AY-102 annulus has continued. As 
stated above, it is known that the annulus pump pit is contaminated. It is suspected that 
moisture (condensation, intrusion) within the annulus pump pit, as observed in a 1997 
video, becomes contaminated as it drips down the pit walls. It then seeps through a 
deteriorated shield plug gasket and enters the annulus. 

v. Annulus CAM Response to a Leak 

In August 1998, Pacific Northwest National Laboratory issued PNNL-11956, 
"Calculation of SY Tank Annulus Continuous Air Monitor Readings After Postulated 
Leak Scenarios," in support of a Washington State Department of Ecology compliance 
inspection at 241-SY Farm. Table I of the report provides the expected CAM response 
for a 0.01 gallon per minute leak of tank waste. SY annulus exhaust rate was assumed to 
be 300 cfm. The report indicates that the count rate resulting from a leak of waste will be 
significantly higher than the CAM alarm set-point in a matter of minutes for a leak 
totaling 73 gallons, and a matter of just a few hours for the 0.01 gallon per minute leak. 
The CAMs are expected to reach their alarm state as a result of a very small leak well 
within the required twenty-four hour detection period required under 40 CFR 265 and 
WAC 173-303-640. Although the PNNL report was prepared to specifically address the 
SY tanks, the methodology of the analysis is applicable to AY-I02. 

When using the PNNL equation for A Y -102 to make a direct comparison, the following 
assumptions are made: 
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l. The source tenns in both tanks are approximately the same (AY-102 source tenn 
is actually greater). 

2. The two annulus systems have approximately the same annulus volume - 21,900 
ft3 

3. The flow rate for AY-I02 will be assumed to average 850 cfm (based on Operator 
Round Sheets). 

Below is a comparison of the two tanks at the lowest leak rate (0.01 gal/min or 14 
gal/day): 

CAM Readings above 
Background (CPM) 

Time (min) SY Tanks AY-I02 
60 400 215 
120 1,100 930 
180 5,500 2,120 
240 10,300 3,770 

The table above shows that the A Y system will take longer to alann than the SY system. 
The SY annulus system will alann in approximately 140 minutes at the 3,000 cpm CAM 
setpoint, while the A Y system will take approximately 215 minutes. Both are well within 
the 24 hour guide established by 40 CFR 265 and WAC 173-303-640, and will provide 
positive indication that waste has leaked from the tank. 

A question has been raised regarding the setpoint for the annulus CAM system. CHG is 
currently reviewing the W -320 project files for the AY-I02 annulus CAM setpoint 
calculation. In parallel we are reconstituting the setpoint calculation for the A Y -102 
annulus CAM. Preliminary results of the calculation indicate that the setpoint of 3000 
cpm for the A Y -102 annulus CAM is valid for the current system flow rate. The 
calculation demonstrates that the CAM sample flow rate is subisokinetic, which is 
conservative. The sample that enters the probe will be more concentrated than the 
effiuent in the duct. Additionally, a preliminary calculation of the collection efficiency of 
the sample system indicates that it is approximately 83% efficient. This satisfies the 
requirement of ANSI N 13.1-1999, which requires a minimum of 50% sampling 
efficiency. The field configuration will be verified against the drawing and the 
calculation completed and verified prior to submittal to ORP. 

VI. CHG Conclusion 

CHG believes that the cross-contamination scenario, rather than a leak of waste from the 
primary tank, is considered the most probable cause of the increased count rate on the 
241-AY-I02 annulus leak detection CAM. This position is based on the following: 

• High CAM counts have been observed in AY-I02 since 1976 (ARHCO 1976b and 
1976c, Rodgers 1976). In the past this phenomenon has been infrequent, and 
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typically lasts for a few months and then disappears. The evidence and data for these 
past increases point to a slightly contaminated annulus pump pit that resulted from the 
lowering of tank waste levels below 60 inches, with the annulus ventilation running. 
This allowed contamination to travel up the drain-down keg and deposit onto pit 
surfaces. As a direct result of these occurrences, OSD-17.2.1 was written (Pan 1981) 
to ensure the annulus ventilation is shutdown prior to lowering tank liquid level 
below 64 inches. 

• The tank integrity program has not identified any significant liner corrosion in 241-
AY-I02. 

• There have been no annulus CAM alarms or annulus conductivity leak detector 
alarms. 

• A leak from the primary tank would exceed the annulus CAM setpoint in a short 
period of time (i.e., hours), even for a very small leak. 

• If the primary tank liner or any of the side fill lines were leaking, the annulus would 
be highly contaminated. Any equipment lowered into the annulus vapor space would 
also likely become contaminated. To date, no contamination has been found on any of 
the equipment lowered into the tank annulus space to perform tank integrity 
inspections. 

Based on the review of historical data and potential contamination paths, the source of 
increased count rate in the 241-AY-I02 annulus is postulated to be a result of previous 
contamination of the annulus pump pit and the subsequent movement of contamination 
into the annulus through deteriorating seals/gaskets in the pump pit. Present and past 
operating modes (i.e., greater vacuum in the annulus relative to the primary tank) of the 
annulus ventilation system coupled with moisture in the pit support the movement of 
liquid from the annulus pump pit into the annulus via the seals/gaskets. 

VII. Path FOlWard 

The following path forward is planned to resolve the elevated CAM problem: 

Work package 2E-OI-0 1 027, "Seal 102-A Y 02F Pit" is currently in the planning stage. 
The work will include resealing the funnel/plug assembly and replacing the gasket on the 
12 inch shield plug. A second work package will spray the pit with fixative to prevent 
further contamination into the annulus system. Once this work has been completed, the 
pit will be closed up and resealed to prevent water or moisture intrusion. This work is 
anticipated to complete by the end of September 200l. 

Field verification of the sample probe may require entry into the annulus exhaust duct, 
which will require planning and preparation of a work package. Alternately, additional 
document reviews may provide the information to verify the type of probe installed in the 
duct. If a field inspection is required, it will take two to three weeks to complete the 

7-10 



RPP-ASMT-53794 
Rev. 0 

CAM setpoint calculation. If the proper documentation is available, the calculation will 
be complete early next week. 

After the completion of the above actions, the annulus CAM will be monitored (i.e., 
tracked and trended) for at least a year (in order to see all the seasonal changes) to ensure 
that the problem has been resolved. 
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Below is an overview of potential contamination pathways from the various A WF 
structures and ancillary equipment considered during the 1999 and 2001 investigations of 
the elevated annulus CAM readings. The potential leak pathways are shown in the color 
noted in the parenthesis on the attached A WF Diagram. 

Leak Detection Pit and Annulus Pump Pit Cross-ties to Annulus Vent System (Green and 
Red) 

All leak detection pits and annulus pump pits in AY and AZ Tank Farms are designed 
and built with an upper pit and lower pit. All upper pits contain components such as a 
drain line with a drain plug, 1 or 2 blanked wall nozzle connector heads, a transfer leak 
detector and either a transfer pump (mounted on a flange in the upper pit but extending 
into the lower pit) or a shield plug. All lower pits contain equipment such as the lower 
section of the pump; weight factor dip tubes and vent lines which tie into the annulus vent 
system. 

All central pump pits (Blue), sluice pits, annulus pump pits and leak detection pits have 
drain lines that are piped back to the primary tank and are designed to discharge 
underneath the waste surface. However, the leak detection pits and annulus pump pits 
have the greatest potential to contaminate the annulus ventilation system since the lower 
part of these pits are vented directly to the annulus vent system. The purpose of the drain 
line is to seal vapors from the pits. This was a critical design feature since the AWF DSTs 
were designed to handle high heat boiling waste at elevated temperatures. Each drain 
line stops approximately 60 inches off the bottom of the tank and is normally submerged 
beneath the waste. 

The drain line design creates a potential contamination pathway from the primary tank 
vapor space to any of the connected pits, if the liquid level in the DST drops below 60 
inches. The amount of contamination going into the top part of the pits will be increased 
if an open pathway exists from the top part of the pit to the bottom part of the pit. The 
magnitude of the contamination spread will be greatly increased if the shield plug and 
drain plug are removed or improperly sealed. In the event that the annulus vacuum is 
greater than the primary tank vacuum, contamination spread could be further increased. 

To reduce the potential for cross contamination from the primary tank into the lower part 
of the pits, shield plugs or metal plate covers have been installed in all pump positions for 
all the A Y / AZ annulus pump pits, leak detection pits, central pump pits and sluice pits. 
All shield plugs and plate covers are fitted with gasket material to provide a positive seal. 
In most cases the gasket is made of neoprene. However, since most of these plugs have 
been in service for 20-30 years, gasket degradation is a credible possibility. 

Verification that shield plugs or metal plate covers are in place can not be completed 
without entering each pit or dropping a camera (if possible) into the pit. Within the last 
two years, three out of four annulus pump pits have been visually confirmed as having 
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shield plugs or metal plate covers (all except AZ-I02 annulus pump pit). None of the six 
leak detection pit shield plugs have been visually verified within the last 10 years. 

Another potential pathway into the annulus vent system is through the pump out routes 
from the annulus pump pits. These transfer lines are potential sources of cross 
contamination into the upper part of the annulus pits. Based on the 200 East Area 
Routing Board, all transfer route nozzles in A Y and AZ annulus pump pits and leak 
detection pits have either a PUREX head process blank (H-2-72284 and H-2-72285) or 
an isolation blank (H-2-73453). 

Therefore, the potential for a large cross contamination pathway from these pits into the 
annulus ventilation system is substantially reduced. The largest leak would be reduced to 
small cracks in the gasket material as the gasket material deteriorates over time. This 
type of a leak will not produce sustainable elevated CAM readings, which is what has 
been observed over the past 20 years. 

Side Fill Lines in AWF DSTs (Light Blue) 

All 4 tanks in the A WF have side fill lines. Each tank has 4 side fill lines. The lowest 
transfer line is at an elevation of approximately 370 inches from the bottom of the tank. 
Each side fill line is sleeved or encased and runs through the annulus space. The sleeving 
is made out of304 stainless steel with a bellows or expansion joint and a packed flanged 
section welded to the primary tank. The transfer line itself is not welded to the primary 
tank but is supported by the flanged section. Between the flanged section and the 
primary tank, and between the transfer pipe and encasement is a packing material sealing 
the encasement section from the primary tank. The packing material is graphite 
impregnated with long fiber asbestos (RefH-2-67316 and H-2-64448). 

There is a potential for this flanged section to leak waste or vapors from the primary tank 
into the annulus. To date vapor leaks via annulus side fill lines have been theorized but 
never confirmed. Operation Limits contained within operating procedures are designed to 
control A WF liquid level below 364 inches to prevent waste attacking the packing or 
waste pressurizing the packing. 

Cross-Tie Lines in AY and AZ DSTs (Light Purple) 

The cross-tie lines are 8 inch lines connected to the annulus at one end and connected to 
the 20 inch primary tank vent line. Between the primary and annulus there were 2 - 8 
inch butterfly valves which could be opened. In theory, both the primary tank and the 
annulus could be ventilated on the primary tank vent system in the event of a primary 
tank failure. Project W -030 removed all 4 cross ties when they removed the old 20 inch 
vent lines from each of the AWF DSTs (Ref. H-2-131086 and H-2-131087) during 
construction of the 702-AZ ventilation system. Originally, the AZ cross-tie lines were 
going to be left in place since the project was going to tee into the 4A riser above the 
cross-tie lines. Project plans changed when the 14 inch vent line encasement had to be 
run to the top of the riser to meet environmental requirements. As a result, removal of 
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the cross-tie lines in AZ Fanns was necessary. The A Y fann cross-ties were also 
removed as originally planned. 

Consequently, the cross-tie lines connected to the annulus tanks do not present any risk of 
contamination spread from the primary tank to the annulus ventilation system. 

AY Annulus Ventilation System (Yellow) 

The AY-I0l and AY-I02 annulus vent systems were originally designed and built with a 
supply fan as well as an exhaust fan. Each system had air dryers and heaters to deliver 
dry air to the annulus system at less than 12 percent relative humidity. The exhaust fan 
had more capacity than the supply fan, so the annulus pressure operated slightly negative 
most of the time. The annulus operated at approximately 2000 scfm flow rate at -1 to + 1 
inch water gauge pressure inside the annulus. In 1983, this system was modified to the 
existing system, eliminating the supply fans and operating the annulus under negative 
pressure. 

In 1997, after a long down time (~7 years), both annulus systems were repaired and new 
HEP A filter housings installed. The exhausters were repaired and adjusted to allow 
approximately 1200-1500 scfm flow rate through the system at approximately -1 inch 
vacuum. 101-AY system ran only 6 weeks before it was shutdown because the tank's 
liquid level was being pumped below 64 in to support an Evaporator Campaign. At 64 
inches, the annulus exhaust system must be shutdown as required per OSD 17.2.l.1, 
Primary Tank Liquid Level limit. 102-AY continued to operate for approximately 8 
months until W -320 annulus modification work required the system to be shutdown. 

In 1998, the W -320 project modified the A Y -102 vent system to allow 100% of the flow 
through the air slots under the primary tank. In order to achieve enough airflow through 
the slots, the annulus vacuum had to be significantly increased. Project W -320 evaluated 
the structural design of the AY DSTs and concluded that the annulus primary tank could 
withstand a 20 inch water gauge vacuum in the annulus. The exhaust fan was modified 
to allow the higher vacuums of -12 inches to -18 inches of vacuum at approximately 
1000 scfm flow. It should be noted, that the W-320 design change for the 102-AY 
annulus did not significantly change the flow rate. Sampling systems for both the record 
sampler and annulus CAM were evaluated by Engineering to detennine if equipment 
changes were required to maintain representative sampling for the new flow conditions. 
No changes were made since the overall flow rate had not changed significantly. 

OTP-320-001 was perfonned to test the new high vacuum system (Ref. HNF-2317 
Operability Test Report). The system perfonned well. The average flow rate for the test 
was 1077 scfm with -16 inch vacuum. The average CAM reading was 413 cpm with a 
maximum CAM reading of 1100 cpm. The test demonstrated that there was no 
significant source of cross contamination as a result of the increased vacuum. 

7-16 



24l-AY-l02 Tank Integrity Evaluation 

RPP-ASMT-53794 
Rev. 0 

Over the past several months UT and video examinations were performed on the primary 
tank liner of 102-AY. Cameras, UT equipment, light sources and reach rods were used 
inside several risers and the annulus space. All equipment placed into the annulus space 
was removed with no measurable amount of contamination. Additional annulus and 
primary tank video examinations are planned for this year to view and then evaluate as 
much of the tank as practical. 

II. Annulus CAM Behavior Evaluation 

In August 1998, the Pacific Northwest National Laboratory issued PNNL-11956, 
"Calculation of SY Tank Annulus Continuous Air Monitor Readings After Postulated 
Leak Scenarios," in support of a Washington State Department of Ecology compliance 
inspection at 24l-SY Farm. Table 1 of the report provides the expected CAM response 
for a 0.01 gallon per minute leak of tank waste. SY annulus exhaust rate was assumed to 
be 300 cfm. The report indicates that the count rate resulting from a leak of waste will be 
significantly higher than the CAM alarm set-point in a matter of minutes for a leak 
totaling 73 gallons, and a matter of just a few hours for the 0.01 gallon per minute leak. 
The CAMs are expected to reach their alarm state as a result of a very small leak well 
within the required twenty-four detection period required under 40 CFR 265 and WAC 
173-303-640. Since the source term in AY-102 is greater than the source term in SY 
source term the response time should be similar. 

We are currently reviewing the W-320 project files for the same setpoint calculation. In 
parallel we will reconstitute the setpoint calculation for the A Y -102 annulus CAM. The 
calculation will be completed by July 6th 
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8.1 Tank A Y -102 Annulus ENRAF Leak Detectors Time Line 
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AY-102 Annulus ENRAF Leak Detectors 
Date Event 

Riser 90 ENRAF above normal range and 

May to June 2007 
Environmental was notified. On 06-03-2007 
Environmental was notified that all three annulus 
ENRAFs were out of range. 
Work package was created to fix a faulty IO-in. gasket 
on Riser 88 (where ENRAF AYI02-WSTA-LDT -151 
is located). Air was sucking (easily heard standing 

05-21-2007 
near riser) into the annulus. If air could get in so could 
water. Metal tape has been used as a temporary patch 
to reduce the air/water in-leakage. This problem was 
never fixed and could be a source of water intrusion 
into the annulus. 

07-02-2007 
Riser 90 ENRAF declared out of service; plummet was 
stuck and needs calibration. 

08-13-2007 Riser 90 ENRAF returned to service. 
4 incidents of ENRAF issues reported during this time 
relating to a broken ENRAF (AYI02-WSTA-LDT-

Jan. 2008 to Feb. 2009 153) at Riser 91. Riser 91 ENRAF was replaced 
02/02/2009 which fixed the drifting and other 
problems. 
0.46 in. of rain occurred over a 6 day period. An 

10-09-20 II to 10-10-20 II 
additional 0.11 in. ofrain fell on 10-10-2011. 

Riser 90 ENRAF (AYI02-WSTA-LDT-152) alarm 
above normal range; declared out of service. 

10-09-2011 

Riser 90 ENRAF plummet is found wet ~ \i-in. up the 

10-12-2011 
plummet; some dose rate 2-4 rnrernlhr in enclosure. 
Rainwater intrusion is thought to be the cause of the 
wetness. 

10-13-2011 
Ecology notified; Ecology visits. 

Bolts were reported to be missing on the A Y -102 Riser 
78 3-in. shield plug and the riser was only being held in 
place by some black tape. Bolts could have been 

10-13-2011 missing as early as 2006. The flange was not very 
secure on the riser and could be a course of water 
intrusion into the annulus. Gasket and bolts were 
installed to reduce any in-leakage. 

10-17-2011 
Ecology questions answered. 

Riser 90 ENRAF flushed with 10 gal of water and 
10-24-2011 allowed to dry; dose 5 mremlhr before flush then 1.5 

mremlhr after flush. 
10-27-2011 Riser 90 ENRAF recalibrated and returned to service. 

03-10-2012 
Riser 90 ENRAF was declared out of service with a 
required repair date of 06-08-2012. 
During planned repairs to the Riser 90 ENRAF. the 

05-24-2012 ENRAF displacer wire broke while attempting to 
retrieve the stuck displacer on the annulus floor. 
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Reference 
Personal Computer 
Surveillance Analysis 
Computer System 
(pC SACS) 
WFO-WO-07-1451; 
Riser 88 Photo; 
Personal 
Communication G. R. 
Tardiff 

PCSACS 

PCSACS 
RPP-ASMT -53793. 
Tank 241-AY-I 02 Leak 
Assessment Report 

Hanford 
Meteorological 
Station- October 2011 
Month Summary 
PER-2011-2120. 
Create Pre-Planned 
Work Package to 
Investigate Annulus 
Water Intrusion 
TFC-WO-II-5469; 
TOC-ENV-NOT-
2011-0012 

TOC-ENV-NOT-
2011-0012 
WRPS-PER-2011-
2099. Water intrusion 
into the AY-I02 
annulus; 
Riser 78 Photo I; 
Riser 78 Photo 2 

IDMS Accession 
166681854 
TFC-WO-II-5545; 
RSR WTO-022533 

TFC-WO-II-5469 
TOC-ENV-NOT-
2012-0053 
TOC-ENV-NOT-
2012-0053 



AY-102 Annulus ENRAF Leak Detectors 
Date Event 

A bullet-style video camera used to inspect Riser 90 
ENRAF displacer in the annulus; Drum & reel 

06-04-2012 contaminated 20.000 dpmilOO cm2 Identified that the 
displacer was in a location that would interfere with the 
performance of the replacement ENRAF. 

06-05-2012 
Attempt to retrieve the stuck Riser 90 ENRAF 
displacer unsuccessful from the bottom of the annulus. 
Rotated upper flange of the riser to avoid the displacer 

07-24-2012 
and debris on the annulus floor; installed replacement 
drum and displacer on Riser 90. Functionally tested 
and returned to service. 
Annulus visual inspection in Riser 77 (mound) and 
Riser 87 (floor deposit) indicate material in vicinity of 

08-05-2012 Riser 90. 

Removed Riser 90 ENRAF and performed visual 
08-10-2012 inspection in Riser 90; floor sample ~800.000 

dpm/probe area field measurement. 
222-S Laboratory results of the annulus floor sample 

08-13-2012 confirmed 137 Cs and 90Sr in a ratio similar to sludge 
interstitial liquid (~40 1) 

08-27-2012 
Relocated Riser 90 ENRAF (AYI02-WSTA-LDT-152) 
to Riser 89. 
Riser 89 ENRAF (AYI02-WSTA-LDT-152) 

08-29-2012 calibration which was completed the following day on 
08-30-2012. 
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Reference 
RPP-ASMT -53793; 
TOC-ENV-NOT-
2012-0053 

TOC-ENV-NOT-
2012-0053 
TFC-WO-12-2156 

RPP-RPT -34311. Rev. 
I. Double-Shell Tank 
Integrity Inspection 
Report/or 241-AY 
Tank Farm 
TFC-WO-12-4563; 
PER-2012-1379 

RPP-ASMT -53793 

TFC-WO-12-4863 

TFC-WO-12-4740 

Note: Riser 90- ENRAF - AYI02-WSTA-LDT -152 (moved to Riser 89 on 08-27-2012) 
Riser 88- ENRAF - AYI02-WSTA-LDT -lSI 
Riser 91- ENRAF - AYI02-WSTA-LDT -153 
dpm 
IDMS 
rnrernlhr 
PCSACS 

disintegrations per minute 
integrated document management system 
millirem per hour 
personal computer surveillance analysis computer system 
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AY-102 Annulus Continuous Air Monitor (CAM) 
Date Event 

A new radiation monitoring sampling system 

Aug. 1975 
(continuous air monitor) was installed on AY-102 
annulus exhaust. 

High annulus CAM readings (between 5.000 and 

1986-1987 
20.000 cpm) were reported during this time (cause 
attributed to low liquid level in the tank uncovering 
drain leg from annulus purup pit). 
F our CAM readings were reported over 3.000 cpm 

1997-1998 (cause likely attributed to the significant changes made 
to the airflow through the annulus in 1998). 
Swabs of the tank annulus were taken on the sides of 
the primary tank and the annulus floor. No 
contamination was found. 

01-09-1999 to 01-11-1999 

AY-102 annulus purup pit smears showed 2.000-3.000 

02-17-1999 
dpmll 00 cm2 Drain line plug reseated during 
swabbing and annulus CAlvI counts decreased 
afterwards. 
Increased count rates on the A Y -I 02 annulus leak 
detection CAM. Concluded to be the result of previous 

2001 contamination of the annulus pump pit and movement 
into the annulus through deteriorating seals/gaskets in 
the purup pit. 

10-21-2011 
Annulus CAM sample paper changed as part of regular 
biweekly monitoring routine. 
A Y -102 annulus CAM alarms (2 days after Riser 90 
ENRAF flush); air sample collected identified as 4.200 
cpm via field count (CAM set point 2.000 cpm); 
sample sent to counting lab. Some radon progeny 
identified in sample by alpha spectroscopy after I day 
decay. 

Counting lab results. Air sample 10-21-2011 to 10-26-
10-26-2011 2011: 

a ~Ci/mL ~ ~Ci/mL ~ nq~rn 
Initial 6AOE-13 4.32E-II 18.840 
I day decay 2.16E-13 4.22E-II 18.400 
7 day decay 306E-14 4.14E-II 18.270 

137CS in CAM air sample (from 10-21-2011 to 10-26-
2011) identified in gamma energy analysis on 
111I4/2011.1.46E-II flCi/mL 

11-08-2011 
A Y -102 annulus exhaust shut down; 2 of 8 HEPAs 
failed penetration test. 99.994% and 99.986%. 

11-09-2011 
WDOH notified. 

01-13-2012 Annulus HV AC back on line. 
08-14-2012 Annulus CAM calibration and function test completed. 
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Reference 
ARH-LD-208-B. 
AREca Monthly 
Report for August 
1975. page II 
Tardiff 200 I. 
Evaluation of AY-102 
Annulus CAM 
Readings 
Tardiff 200 I 

HNF-4798. Rev. O. 
Tank 241-AY-1 02 
Annulus Continuous 
Air Monitor High 
Readings; RL-PHMC-
TANKFARM-1999-
0024. AY-102 CAM 
Anomalous Readin;;s 
HNF-4798. Rev. 0 

Tardiff 200 I 

RPP-ASMT -53793 

Sample CRII-02070; 
RPP-ASMT -53793 

TOC-ENV-NOT-
2011-0022 
TOC-ENV-NOT-
2011-0022 
TFC-WO-II-5789 
TFC-WO-12-4589 



Date 

09-27-2012 

10-16-2012 

10-18-2012 

Note: PCSACS 
WDOH 

AY-102 Annulus Continuous Air Monitor (CAM) 
Event 

Annulus CAM alanned ~llam. CAM paper was 
changed and the alann cleared. The record sampler 
paper was also changed; no action levels detected on 
the record sampler paper. CAM alanned after 09-26-
2012 sampling event at Riser 83. less than 24 hrs. 
Field count 7.734 cpm. 
Annulus CAM alanned 8-9pm the day after the 10-15-
2012 sampling event during dayshift at Riser 90. I day 
decay sample count 18.729 cpm on 10-17-2012. 
Annulus CAM alanned the day after the 10-17-2012 
sampling event during dayshift at Riser 90. 

RPP-ASMT-53794 
Rev. 0 

Reference 
Sample CRI2-01573; 
RPP-ASMT -53793 

Sample CRI2-017l7; 
RPP-ASMT -53793 

RPP-ASMT -53793 

personal computer surveIllance analysIs computer system 
Washington State Department of Health 
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AY-102 Operational History 
Date Event 

1965-1971 AY Fann construction. AY-102 was the firstDST to be constructed. 
A Y -102 initially filled with 264 kgal of water and heated to prepare the 

Feb. 1971 
tank to receive HLW. Tank designated as aging waste spare. 

Preheating of A Y -102 continued intennittently throughout the month. 

March 1971 
Water temperature was 163°F at month end. 

March 1972 
Received waste water from tank A-104: 62 kgal in the I't quarter and 
60 kgal in the 2nd quarter. AY-102 was maintained at ~ 160°F to 
evaporate added water. 
A Y -102 water level of S6 in. and water temperature of 166°F. 

April 1972 

AY-102 was reported at a temperature ~ 126°F and holding 91 in. of 

July 1972 
water. 

Condensate was periodically added from tank A-417 to maintain the 
1972 liquid level between 72 in. and SO in. 

The liquid in AY -102 was sampled and showed a pH of 11.1. It is 

May 1974 
plausible the waste water and/or condensate added from tank A-417 
was alkaline. 

A new radiation monitoring sampling system (continuous air monitor) 
Aug. 1975 was installed on A Y -102 annulus exhaust. 

Misrouting of2,750 gal ofB Plant waste into waste into tank 241-AY-
102 instead of241-A-I03. AY-102 reported to be maintained at 120 to 
140°F as an aging waste spare; also receives " ... sump batches from the 

11-09-1975 
diverter stations." [Note: PUREX Current Acid Waste was transferred 
from 1965 to 1972 through the lSI-AX diverter station to AR Vault 
and then to B Plant for processing. Waste from the PUREX acified 
sludge solvent extraction process was transferred to AY -101 (not AY-
102) beginning in 19711 

May-June 
Excessive annulus ventilation system negative pressure was reported in 

1976 
the AY Farm tanks. The system was reported in June 1976 to be 
operating with a riser open on the annulus. 
Steam coil was reported to be operated to maintain the tank liquid level 

June 1976 and reduce buildup of radioactive material on the filters of the 702-A 
vessel ventilation building. 
It was reported that direct steam addition was installed on the tank A Y-
101 seal loop to provide the necessary moisture for controlling the 

July 1976 
contamination of the filters in the 702-A vessel ventilation building. 
Operation of the steam coil in tank A Y -102 " ... must be limited due to 
the low pH condensate which is produced and the excess heat which is 
added to Tank 102-AY." 
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Reference 
RPP-ASMT -53793 
PPD-421-DEL. u.s. AEC 
Richland Operations Office 
Monthly Report/or February 
1971. Page AIV-16 
PPD-429-DEL. u.s. AEC 
Richland Operations Office 
Monthly Report/or March 
1971. Page AIV-16 
WHC-MR-0132, A History 0/ 
the 200Area TankFarms, page 
102-AY-3 
PPD-493-4-DEL, u.s. AEC 
Richland Operations Office 
Monthly Report/or April 1972, 
Page AIV-IS 
PPD-493-7-DEL, u.s. AEC 
Richland Operations Office 
Monthly Report/or July 1972, 
Page AIV-IS 
Internal Memo 1007190520, 
December 1972 Monthly 
Report 
Occurrence Report 74-30, 
Failure to Obtain Routine 
Monthly Samples in Tank 102-
AY 
ARH-LD-20S-B, ARHCO 
Monthly Report/or August 
1975, page II 
ARH-LD-211-B, ARHCO 
Monthly Report/or November 
1975,page II; 
Occurrence Report 75-127, 
Misrouting 0/ Process Solution; 
ARH-CD-691,1976Strontium 
Recovery/rom PUREX Acified 
Slud5;e 
ARH-LD-217-B, ARHCO 
Monthly Report/or May 1976, 
page 12 
ARH-LD-2IS-B, ARHCO 
Monthly Report/or June 1976, 
page 12 
ARH-LD-219-B, ARHCO 
Monthly Report/or July 1976, 
page 16 



AY-102 Operational History 
Date Event 

Liquid level decrease of 2.5 in. over 5 days exceeded criteria of 0.5 in. 
over 7 days following shutting off steam to heating coil. 

10-04-1976 

Tank liquid level was pumped down to IS in. Minimum liquid level 
specification was IS in. (with the annulus ventilation system operating) 
during this time period to prevent bottom uplift. The standard states a 
minimum liquid level of 17 in. Liquid level below 60 in. opens a 

10-22-1976 pathway for contamination in the annulus pump pit. On 10-29-1976. 
the annulus ventilation was shut off and process condensate was added 
to raise the tank liquid level to 20 in. 

Liquid pumped from A Y -102 to A-IOI. A system was installed for 
Oct. 1976 direct steam addition on the Tank A Y -102 seal loop. similar to Tank 

AY-101 to eliminate the use of the steam coil in Tank AY-102. 
A Y -102 started receiving evaporator feed "aging waste" (dilute 
supernatant) from B Plant. 

March-
April 1977 

AY-I02 received ~ 198 kgal of Battelle Northwest Laboratory (BNW) 
waste which apparently included 16 casks of high-level waste (HLW) 

May 1977 received from BNW at B Plant, 130 kgal of waste from B Plant which 
was low in 137 Cs and 9OSr, and 35 casks in preparation for the 
Commercial Nuclear Waste Vitrification Program. 
In the I ,( and 2nn quarters ofl978, Tank AY -102 received 
approximately 157 kgal of commercial vitrification process test waste. 
In the 3'd and 4th quarters, A Y -102 received 14 kgal of double-shell 

1978 
slurry feed (DSSF). 

In the 2"" quarter of 1980, ~ 302 kgal of DSSF was added with a 

1980 
reported solids level at 21 kgal on June 20, 1980. 

Misrouting of waste to Tank AY-102 from Tank AY -101 leading to a 
08-17-1981 liquid level increase of 0.2 in. 

A Y -102 received plutonium uranium extraction miscellaneous waste, 

1981 
low-level dilute non-complexed waste from B-Plant cesium and 
strontium processing, and other dilute non-cornplexed wastes, and 
water until the second quarter of 1985. 
AY-102 ventilation system modified to eliminate the supply fans and 

1983 begin operating the annulus under more negative pressure than the 
primary tank. 
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Reference 
ARH-LD-222-B. ARECO 
Monthly Reportfor October 
1976. page 7; 
Occurrence Report 76-138. 
Liquid Level Decrease 
Exceedinz Criteria 
ARH Occurrence Report 76-
148. Possible Specification 
Violation: Liquid Level 
Decrease to Below a Minimum 
Level; ARH-1601. 
Specifications and Standards 
for the Operation of 
Radioactive Waste TankFarms 
and Associated Facilities 
ARH-LD-222-B. ARECO 
Monthly Reportfor October 
1976. page 14 
WHC-MR-0132. A History of 
the 200Area TankFarms; 
WHC-SD-WM-ER-454. Rev. 
O. Tank Characterization 
Reportfor Double-Shell Tank 
241-AY-102 
ARH-LD-229-B. ARECO 
Monthly Reportfor May 1977. 
page 31 

WHC-SD-WM-TI-689, Rev. I, 
Waste Status and Transaction 
Record Summary for the 
Southeast Quadrant of the 
Hanford 200 Area; WHC-SD-
WM-ER-454, Rev. 0, Tank 
Characterization Reportfor 
Double-Shell Tank 241-AY-1 02 
WHC-SD-WM-ER-454, Rev. 
0, Tank Characterization 
Reportfor Double-Shell Tank 
241-AY-102 
Occurrence Report 81-52, 
Misrouting TK-AY-101 to TK-
AY-102 
RPP-RPT -42920, Rev. 0,2009 
Auto-TCRfor Tank 241-AY-102 

Tardiff 200 I 



AY-102 Operational History 
Date Event 

Failure of line SL-233 (from B Plant to 244-A) after being in service 

1984 
since 1975. 

AY-102 received dilute non-complexed waste from N Reactor. B-Plant 
vessel clean out and B-Plant low-level wastes from B-Plant. low-level 

1985 non-complexed waste from T -Plant. and laboratory wastes until the 
first quarter of 1996. Large transfers were made to Tanks A W -102. 
AW-106. AP-I03. AP-104. AP-106. and AP-108 during this period. 

Jan. and 
During transfers from AY-102 to AW-102. liquid levels indicate level 

May 1986 
was below 60 in. (the minimum operating specification at this time). 
Potential pathway exists for contamination in the annulus pump pit. 
Annulus vent system was punctured and found severely corroded. 

03-31-1986 

Original annulus ventilation system replaced for AY -102 by Project B-
1988-1989 672. The original annulus ventilation system was abandoned in place. 

cut and capped piping. installed new/upgraded ventilation system. 

June 1991 
A Y -102 annulus ventilation system shut down and remained down 
until March 1997. 
Misrouting from the saltwell receiver tank 244-CR-003 leading to a 
liquid level rise of 0.2 in. in Tank AY -102. 

11-28-1991 

A Y -102 grab samples reported to be out-of-specification for hydroxide 
(PH reported to be between lOA to 10.7). Samples were re-analyzed 
08-19-1994 and consistent with June 1994 results. 

06-08-1994 

Sept. to 
Approximately 90.000 gram moles ofNaOH was added to Tank AY-

Nov. 1994 
102. 

During a flush of line SL-503 (connects AY-102 sluice pit 02D to 
central pump pit 02A). a leak was discovered within the A Y -102 02D 

10-26-1994 
sluice pit. It was detennined that line SL-503 failed and a Ii in. by % 
in. hole was discovered in the carbon steel section and appeared to 
have developed from the inside and progressed through the pipe wall. 
The stainless steel section of the pipe appeared to be in good condition. 
A Y -102 supernatant reported to be out-of-specification with a 
hydroxide concentration less than 0.0025 M. 

09-18-1995 

01-16-1996 Added 1.700 gal of 50 wt% NaOH to Tank AY-102. 
July 1996 A Y -102 chemistry reported to be out-of-specification. 
Aug. to Waste mixing + 5.500 gal 50 wt% NaOH + 4.200 gallO-IS wt% 

Oct. 1996 NaOH. 
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Reference 
WHC-SD-RE-TI-148. Rev. O. 
Metallurgical Analysis of Leak 
Failure of241-A-B Valve Pit 
Jumper 
RPP-RPT -42920. Rev. 0.2009 
Auto-TCRfor Tank 241-AY-102 

TWINS; PCSACS; OSD-T-
151-00017. Rev. B-O 

7G410-lKEIMJR-007-005. 
Evidence of Annulus Moisture 
Accumulation in Tanks 241-AY-
101 and241-AY-102 
7G410-lKEIMJR-007-005 

7G410-lKEIMJR-007-005 

Occurrence ReportRL-WHC-
T ANKF ARM-1991-1068. 
Unexpected Rise in DST 241-
AY-102 Liquid Level during 
Transfer of Waste from Catch 
Tank 244-CR-003 to DST 241-
AY-101 
Occurrence ReportRL-WHC-
T ANKF ARM-I 994-0046. 
Analysis of Waste Samples 
Results in Discovery of Out-of-
Specification Levels of 
Hydroxide in 200 East Area 
Waste Tanks 
RPP-7795. Rev. 9. Technical 
Basis for Chemistiy Control 
Program 
Occurrence ReportRL-WHC-
TANKFARM-1994-0059. 
During a Flush of Waste 
Transfer Line SL-503. a Leak 
within the 241-AY-1 02 02D 
Sluice Pit was Discovered 
Occurrence Report RL-WHC-
TANKFARM-1995-0105. Tank 
1 02-AY Chemistry Analysis 
Reveals Low Hydroxide 
Content; RPP-7795. Rev. 9 
RPP-7795. Rev. 9 
RPP-7795. Rev. 9 
RPP-7795. Rev. 9 



AY-102 Operational History 
Date Event 

A Y -102 annulus ventilation system comes back online after being off 

March 1997 
for approximately 6 years. The A Y -102 annulus ventilation system 
operates for ~8 months until Project W-320 required the system to be 
shut down. 
Misrouting to Tank AY-102 as a result of a leaking valve from AY-

09-08-1997 
101. 

Sept 1997 
Addition of approximately 10 kgal of caustic deficient waste from AY-
101. 

Jan. 1998 
Sludge interstitial liquid of A Y -102 was less than the detection limit 
for hvdroxide. 

June to July Addition of21.650 gal of 50 wt. % NaOH with subsequent mixing 
1998 with air lift circulators. 

July 1998 
389 kgal of dilute non-complexed waste was transferred out of Tank 
AY-102 to Tank AW-102. 
97% of the high-heat sludge from tank C-I 06 was sluiced to Tank A Y-
102 using the supernatant in Tank AY-102 as the sluicing medium; 

Nov. 1998 
~ 187 kgal of waste from C-106. 

to Oct 
1999 

Tank annulus swabs of primary wall and floor were taken with no 
March 1999 contamination detected. 

Annulus exhaust system modified by Project W-320 to support C-106 
sluicing. Rerouted all airflow through vent lines leading into A Y -102 
refractory concrete. Armulus vacuum increased to ~ 15 in. 

1999 

Level in A Y -102 leak detection pit starts to increase after years of a 
1999 low. steady level. Increased to above OSD limit in September 1998. 

Coincident with increase of annulus negative and C-I06 transfers. 
Initial UT inspection of A Y -102 and data showed no reportable 

06-04-1999 indications. 

July 1999 
Added 4.5 kgal of 50 wt % NaOH- predicted to be out of 
specification. Prior depletion rate was approximately 0.5M1yr. 

12-13-1999 
During excavation for Project W-320. holes were found in original 
annulus ventilation piping. 

Dec. 1999 A Y -102 chemistrv reported to be out-of-specification. 
Interstitial liquid in sludge layer of AY-102 below administrative 
control (AC) 5.16 lower limit for both hydroxide and nitrite. 

June 2000 
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Reference 
RPP-7695. Double-Shell Tank 
Annulus Ventilation 
Engineering Study 

Occurrence Report RL-PHMC-
TANKFARM-1997-0073. Leak 
through of a Newly Installed 
Process Valve 
TWINS. Tank Transfers (Pre-
2001) 
Interoffice memo 7KNOO-00-
TCO-039 
Interoffice memo 7KNOO-00-
TCO-039 
TWINS. Tank Transfers (Pre-
2001) 
RPP-RPT-32137. Rev. O. 
Ultrasonic Inspection Results 
for Double-Shell Tank 241-AY-
102- FY2007; 
RPP-19919. Rev. O. Campaign 
Report for the Retrieval of 
Waste Heelfrom Tank 241-C-
106 
Occurrence Report RL-PHMC-
T ANKF ARM -1999-0024. AY-
102 CAM Anomalous Readings 
RPP-RPT-2573I. Rev. 27. 
System Health Reportfor East 
Base Operations AY IAZ Farm 
Waste Tank Structures Mixing 
and Monitoring System for the 
Fourth Quarter CY 2011; 
Project W-320 for vent 
upgrades. 
PCSACS 

HNF -4818. Final Results of 
Double-Shell Tank 241-AY-1 02 
Ultrasonic Insvection 
Interoffice memo 7KNOO-00-
TCO-039 
7G410-JKEIMJR-007-005 

RPP-7795. Rev. 9 
CH2M-0303535. R21. Contract 
Number DE-AC27-99RL14047-
Revised Tank 241-AY-1 02 
Recovery Plan to Restore 
Chemistry Control; 
Tank 241-AY-I02 Recovery 
Plan, Rev. 5 



AY-102 Operational History 
Date Event 

A Y -102 calculated hydroxide (based on pH results) reported to be out-
of-specification. Nitrite concentrations in sludge were below the 
detectable limit. 

10-20-2000 

1999-2003 AY-I02 leak detection pit hovers around "historical"· level of 39 in. 
Added 72 kgal of 25-wt% NaOH for corrosion control. 

Feb. 2001 

Interstitial liquid from the sludge layer of A Y -102 was below the AC 
5.16 limit for both nitrite and hydroxide. 

March 2001 
Established the TSR Corrosion Mitigation Control. 

A Y -102 sludge chemistry identified as out-of-specification for 
chemistry control for nitrite concentration. 

04-19-2001 

11-30-2001 Added 62 kgal of 40-wt% NaN02 for corrosion control. 
Corrosion observed on AY -102 primary tank during video inspection 
of the annulus section attributed to water intrusion from external 

12-06-2001 
sources, coupled with shutdown of the annulus ventilation system for 
an extended period. 

Failure to support a Defense Nuclear Facilities Safety Board (DNFSB) 
06-12-2002 staffrequest to review the reasoning for considering AY -102 to be a 

unique event in nitrite depletion. 
A Y -102 began receiving dilute non-complexed condensate transfers 

July 2002 from catch tank 241-AZ-151 (periodic condensate additions starting 
July 2002 until October 2005). 
Electrochemical corrosion testing out-of-specification, A Y -102 sludge 

Sept. 2002 results in little to no corrosion. 

The condensate added to A Y -102 does not appear to be mixing with 

10-17-2002 
the supernatant which could result in the surface layer of the waste not 
being in compliance with the AC 5.15 Chemistry Control Limits. It 
was recommended that samples should be taken. 
Grab samples were taken from AY -102. Sample results showed the 

Nov. 2002 tank waste was in chemistry limits and reasonably well-mixed just four 
days after condensate addition. 
Corrosion product sampled from annulus side of primary tank and 
found no radioactivity. 

Feb. 2003 

2003 
Unknown drop in level in A Y -102 leak detection pit. 
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Reference 
Occurrence Report RP-CHG-
T ANKF ARM-2000-0073. 
Calculated Hydroxide and 
Nitrite Readings are below 
Specification Limits ofTSR 
Administrative Control 5.15 
Limits 
PCSACS 
RPP-RPT -34311. Double-Shell 
Tank Integrity Inspection 
Reportfor 241-AY TankFarm 
Occurrence Report RP-CHG-
T ANKF ARM-2003-0033; 
Recovery Plan No. TFRP-03-
02; Sample results. Letter FH-
0103293 
Occurrence Report RP-CHG-
T ANKF ARM-2000-0073. 
Calculated Hydroxide and 
Nitrite Readings are below 
Specification Limits ofTSR 
Administrative Control 5.15 
Limits 
RPP-RPT -34311 
Occurrence Report RP-CHG-
T ANKF ARM-2001-0106. 
Corrosion Observed in Double-
Shell Tank 241-AY-1 02 during 
Video Inspection of the Annulus 
Section 
PER-2002-3409. Low Nitrite 
Cause Not Evaluated 

Letter Report CH2M-0303535. 
R21. Recovery Plan No. TFRP-
03-02 
RPP-12077. Electrochemical 
Corrosion Study for tank 241-
AY-102 Slud;;e 
PER-2002-5680. Potential 
Mixing of Condensate not 
Occurring Causing AC 5.15 
Comvliance Ouestion 
PER-2002-5680 

RPP-15758. Analysis of 
COJTosion Product Retrieved 
From The Primary Tank Wall 
in the Annulus of Tank 241-AY-
102 
PER-2003-1048. AY801-WSTA-
WFI-122 Level Goin;; Down 



AY-102 Operational History 
Date Event 

Received a transfer of29.2 kgal from Tank C-106 retrieval decant 
operation (18 kgal residual supernatant and II kgal flush water). 

A Y -102 sludge samples were out-of-specification for hydroxide and 
nitrite concentrations. 

April 2003 

Bottom region of sludge layer is still outside the AC 5.16 limit for 
nitrite and hydroxide. Dynamic mixing model indicates OR" 
concentration will be within limits between Feb 2004 and July 2005. 

A PER was written as a result of an immiscible liquid phase found in 

Nov. 2003 
the AY-102 sludge samples. 

Core sample results indicated layering of the supernatant with a large 
concentration gradient. This indicates mixing is not occurring between 
the AZ-151 condensate transferred into A Y -102 with the rest of the 
supernatant forming a "cold cap." 

ENRAFs installed in A Y / AZ annulus for leak detection replacing 
2004 conductivity probe. 

In the process of removing a drill string from Riser 58. the lower half 
of the drill string (approximately 33 ft long and weighing 125 lbs) fell 
into Tank AY-102 (approximately 27 ft) after it disconnected from the 

04-15-2005 upper section. Dropped portion of the drill string has remained upright 
through a waste transfer to 80 in. with 60 in. of solids as identified in 
the 2012 in-tank visual inspection. 

Supernatant sample data indicated the waste surface of A Y -102 was 
nearing the AC 5.16 lower limit of O.OIM as a result of 241-AZ-151 
condensate additions since July 2002. Interstitial liquid data was 
invalid for this sampling event. 

AprillMay 
2005 From the surface layer and thermocouple readings, it was evident that a 

"cold cap" formed from condensate additions not mixing with 
supernatant below it. 

May 2005 
Added 10 kgal of 4-wt% NaOH for corrosion control to mitigate the 
"cold cap.·· 
Concerns related to the pH measurement from the May dilute NaOH 

July 2005 addition led to a 9.900 gal second addition of IMNaOH in mid-July. 
prior to the sampling event. 
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Reference 
Letter Report CH2M-0303535 
R21; Occurrence Report RP-
CHG-TANKFARM-2003-
0033. Sample Results from 241-
AY-102 Below Required 
Administrative Control (AC) 
5.15 Limits; 
RPP-19919. Rev. 0; TWINS; 
PER-2003-2580. AY-1 02 Core 
Sample pH Results Non-
Reportable 
Letter Report CH2M-0303535. 
R21. Recovery Plan No. TFRP-
03-02; PER-2004-1247. 
Continued Condensate 
Transfers into AY-102 May 
Cause Supernate to Fall 
Outside COJTosion Limits; 
PER-2003-5225. An Immiscible 
Liquid Phase was Found in 
Tank 241-AY-102 Sludge 
Samples Being Analyzed at the 
222-S Laboratory 
ECN-720173 R2. 241-AY-102 
Annulus Leak Detection using 
Three ENRAF Level Gauges 
PER-2005-1582. Lower half of 
drill string fell into AY-1 02 
when it was disconnected/rom 
the upper section; 
RPP-RPT -25778. Analysisfor 
Continuing Core Sampling of 
Tank 241-AY-1 02. Riser 058 
Letter Report CH2M-0303535. 
R21. Recovery Plan No. TFRP-
03-02; 
Interoffice Memo 7G300-03-
MAK-004. Effect of Tank 241-
AZ-151 Condensate Additions 
on Tank 241-AY-1 02 Chemistry 
Control. February 18. 2003 

Letter Report CH2M-0303535. 
R21 
Letter Report CH2M-0303535. 
R21; Recovery Plan No. TFRP-
03-02 



AY-102 Operational History 
Date Event 

Interstitial liquid in lower portion of sludge of A Y -I 02 remains below 
the AC 5.16 chemistry limits for nitrite and hydroxide. however 
concentrations are slowly increasing due to natural mixing. AY -102 

Aug. 2005 
supernatant was an order of magnitude above the AC 5.16 chemistry 
limit. 

The Riser 29 temperature profile indicates the "cold cap·· is still 
present. 
Authorization to combine hot commission low activity waste (LAW) 
CAP-IOI) with HLW CAY-102/C-106). 

09-27-2005 

Concern of Stress Corrosion Cracking in lower knuckle of A Y -102 due 
to out-of-specification chemistry. 

Oct. 2006 

715 kgal of AY -102 supernatant puruped out to AN -106 and A W -102. 

Dec. 2006 

AY Fann visual inspections capture signs of ongoing water intrusion in 
Dec. 2006 the AY annuluses. Follow-up investigations include identifying 

possible water sources and pathways. Report issued July 2007. 
Tested corrosion potential of AY -102 of out-of-specification of sludge 
interstitial liquid using waste sirnulants. 

2006 

Addition of 782 kgal of AP-101 supernatant as authorized by Letter 

Jan. 2007 
05-TPD-082 on 09-27-2005. This was the lastlransfer for AY -102 to 
present. The calculated supernatant concentration after AP-101 
transfer was 2.19M OR". 0.87M nitrite. and 1.73M nitrate. 
Tanks AY-101 and AY-102 Annulus Corrosion Recovery Plan, Rev. O. 
submitted to the U.S. Department of Energy. 

March 2007 
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Reference 
Letter Report CH2M-0303535. 
R21; PER-2005-3074. AY-102 
Preliminary Results Below 
(AC) 5.16 Chemistry Control 
Limit; PER-2005-3187. AY-1 02 
Preliminary Results Below 
(AC) 5.16 Chemistry Control 
Limit 
Letter DOE-ORP: 05-TPD-
082. Contract Number DE-
AC27-99RL14047- Approval to 
Consolidate Waste Treatment 
and Immobilization Plant 
(WTP) Hot Commissioning 
Feeds Stored in Tanks 241-AP-
101 and241-AY-102 
PER-2006-1799. UT 
Examination of the AY-102 
Knuckle Region (for cracking 
and pitting) is Vital to Assure 
the Safe Operation of the Tank 
Letter Report CH2M-0502844 
R5. Contract Number DE-
AC27-99RL14047- Request for 
Approval of Revised Tank 241-
AY-102 Recovery Plan; TWINS 
7G410-JKEIMJR-007-005; 
RPP-RPT -34311 

RPP-RPT -31932. Interim 
Report Hanford TanksAY-102 
andAP-102: Effectof 
Chemistry and Other Variables 
on Corrosion and Stress 
Corrosion Cracking 
Letter Report CH2M-0502844 
R5; TWINS; SVF-1342.AYl02 
FY07 Q3 Supernatant PK 
Vector 
CH2M-0700558. Contract 
Number DE-AC27-99RL14047-
Requestfor Approval of Tanks 
241-AY-101 and241-AY-102 
Annulus COJTosion Recovery 
Plan 



AY-102 Operational History 
Date Event 

Moisture intrusion analysis indicates that natural precipitation is the 
likely source of water intruding into annulus of tariks AY -I 0 I and AY-
102. Tariks AY-101 and AY-102 settlement surveys completed to 
check for dome deflection. 

May 2007 

Aug. 2007 
Analysis of neutron probe data indicated no buildup of water in the soil 
above the AY tariks indicative of preferential or collection areas. 
A Y -102 leak detection pit pumped out. 

08-14-2007 

Sept. 2007 
Closed check valves downstream of valve V-141 to isolate raw water 
supply to 241-AX. -AY. and -AZ Farms. 

09-28-2007 Leak detection pit exceeds OSD of 20 in. 
The Tariks AY-101 and AY-102 Annulus Corrosion Recovery Plan 
included a requirement to complete collection of the A Y -101 annulus 

10-25-2007 
psychrometric data and make recommendations for future data 
collected needed to identify the ingress of water to the annulus. It was 
concluded that psychrometric data are not a reliable detection method 
for the onset of water ingress. 

10-26-2007 
Failed attempt to pump out the leak detection pit due to contamination 
detected in the transfer tubing. 

10-30-2007 
AY-102leak detection pit level increasing by -1.6 gal/day since 08-
14-2007. 
The Tariks AY-101 and AY-102 Annulus Corrosion Recovery Plan 

11-08-2007 
included assessing the technical feasibility of performing a Fluorescein 
dye tracer test for potential leakage. It was determined the dye tracer 
test was not a feasible water ingress pathway detection method. 
Safety Evaluation Report replacing the annulus psychrometric data 

12-21-2007 with periodic annulus video inspections as a result of the closure of the 
Tariks A Y -101 and A Y -102 Annulus Corrosion Recovery Plan. 
Expert panel reviewed and concurred of A Y -102 sludge interstitial 
liquid corrosion potential and concluded low propensity for corrosion. 
Recommended installation of a corrosion probe. 

2007 

UT inspection of A Y -102 and data indicated 5 areas of reportable wall 
thinning. multiple pit-like indications. but no cracking in any of the 

2007 areas examined. Observed pit depth remained unchanged between 
1999 and 2007. After UT inspection. no contamination of the 
equipment was observed. 
Samples collected from A Y -102 leak detection pit resulting in a pH of 
7.92. clear colorless liquid. and low but detectable uranium. 137Cs. 9OSf. 

12-05-2007 
Low but detectable sulfate. chloride. and nitrate. Confirmed that waste 
was not leaking from the primary tarik. 
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AY-102 Operational History 
Date Event 

Raw water header cut and capped west of AN Farm to isolate all raw 
Jan. 2008 water supplies to 241-AX. -AY. and -AZ Farm. 

02-25-2008 
Leak detection pit pumped out and the level in the pit remained 
constant. 

05-21-2008 Leak detection pit pumped out. 
Julv 2008 Leak detection pit exceeds OSD level. 

A 12-in. spool piece was installed on Riser 73 after it was found that 
the probe came in contact with the bottom ofthe tank 4-6 times as the 

03-26-2009 
probe was being installed. A recent dimensional analysis indicated the 
riser and bottom of the tank elevations were incorrect resulting in an 
approximate 8-in. discrepancy. However, there was limited potential 
for damage due to controlled installation speed. 
The new interstitial liquid chemistry limits for AY-102 were 

July 2009 
implemented into OSD-T-151-00007. Table 1.5.1-2. The limits for 
A Y -102 interstitial liquid require a pH 2" 10 with a temperature of <; 
122°F 
Closure of Technical Safety Requirement Recovery Plan for water 
intrusion into the annuli of Tanks AY-101 and AY -102. Concluded 
water no longer entering annuli of Tanks AY -101 and AY -102. 

08-14-2009 

09-29-2009 
Closure of Operating Specification document Recovery Plan for Tank 
AY-102. 

2010-2012 
Manual readings for the A Y -102 leak detection pit marked as suspect 
should be 13-15 in. higher due to high annulus vacuum. 
Insulating concrete exceeds 161°F (TE-005. TE-006. 21-ft from the 
center of the tank). 

12-29-2011 

01-02-2012 
A sludge temp of 165°F is recorded in AY-102 (TE-073 IRiser 72 TIC 
I). exceeds DST Time to Lower Flammabilitv Limit of 161°F. 

05-01-2012 
The A Y -102 supernatant consists of 702 kgal. the sludge solid is 119 
kgal. and the interstitial is 32 kgal. 
Sampled the A Y -102 leak detection pit and sent samples to 222-S 

09-05-2012 
Laboratory. Sample indicated very low levels of 137CS and 90Sr with a 
pH between 6.6 and 6.9. all of which indicated the liquid was not tank 
waste. 

09-10-2012 
Survey swabs of the material on the annulus floor underneath Riser 90 
were retrieved. Contamination reading of 800.000 dpm was reported. 
Completed pumping of the AY -102 leak detection pitto Tank AY -101 

09-19-2012 central pump pit. Level at A Y -102 leak detection pit following 
pumping was approximately I-in. 
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Date 

09-24-2012 

09-25-2012 

09-26-2012 

10-01-2012 
to 

10-05-2012 

10-10-2012 

10-15-2012 
10-17-2012 
Note. AC 

AY-102 Operational History 
Event 

At 0900. A Y -102 leak detection pit sump level reading was zero (Riser 
closed and annulus pressure -12 in.). Camera confirmed that no 
bubbles were being forced into fhe sump liquid. 
At 1330. the sump level reading was 1.65 in. Camera confirmed that 
air was being forced into fhe water below the dip tube. 
At 1350. the level was at 1.84 in. (Riser open). Top hat was not sealed 
during these inspections. 
The A Y -102 leak detection pit sump level was reading zero at 1400 hrs 
(Riser closed and annulus pressure -12 in). The level had apparently 
diminished substantially from the previous day (I in. ~ 7.5 gal). 
Took a sample (~I Tbl) of the material (beneath Riser 83) through 
Riser 91. Dose rate readings offhe sample were 45 mrlhr. The sample 
was sent to the lab on 09-27-2012. A video under Riser 83 was taken 
to support the sampling effort. Sample results indicate principal 
constituents included: NaNO,. Na,CO,. NaNO, • KNO,. Cs-137 (90.9 
flCi/g). and Sr-90 (0.120 flCi/g). 

The AY-102 leak detection pit sump level was 0.6 in. at 0900 hrs 
(Riser closed and annulus pressure -3.5 in.). At 0930 hrs. sump level 
was 2.22 in. (Riser open and annulus pressure -3.5 in.). At 0935 hrs. 
sump level was 0.62 in. (Riser closed and annulus pressure -3.5 in.). 
Took liquid level reading of AY -102 leak detection pit each day. Last 
level reading on 10-05-2012. 

Sampling event at Riser 90 during day and swing shift. Due to 
difficulties. no sample was retrieved. 
Sampling event at Riser 90 during dayshift. 
Sampling event at Riser 90 during dayshift. 

adrnmlstratlve control 
operating specification document 
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PCSACS personal computer surveillance analysis computer system 
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AY-102 Annulus Visual Inspection History 
Date Event 

Limited video inspections of A Y -102 annuluses completed which did 

1992 
not indicate any leakage. degradation. or defect that would cause any 
of the tanks or the insulating concrete to be unfit for service. 

Video inspections of AY -102 annuluses through Risers 79. 80. 84. and 

July 12. 13. 86. Areas of corrosion were identified on the primary tank, with 

19.2001 multiple regions showing a large increase in corrosion product 
compared to 1992 inspections. 

In-tank visual inspection of A Y -102 through Riser 51. All visible 
09-5-2001 older in-tank piping and instrumentation appears to be lightly corroded. 

with no significant cracking or pitting evident. 
Riser 80 visual inspection for surveillance of a corrosion product 

02-12-2003 sample collection. 

Video inspections of AY -102 annuluses through Risers 77. 79. 80. 82. 
Oct. to Dec. 84. 86. 88. and 89. Corrosion product identified in 2001 on the 

2006 primary tank wall as seen from the annulus appears to have increased 
over the course of the last 5 years. 
In-tank visual inspection of A Y -102 through Riser 65. Signs of light 

Dec. 2006 
and moderate corrosion product accumulation on the tank dome. 
Difficult to compare with 2001 in-tank inspection due to the poor 
visibility in the 2001 inspection. 
In-tank visual inspection of A Y -102 through Riser 51. Identified the 

07-26-2012 
portion of the drill string that is visible above the tank waste surface. 
The shaft is probably being held in place by ~5 ft of solids on the 
bottom of the tank. 
Video inspections of AY -102 annuluses through Risers 87 (white 

08-01-2012 material on annulus floor) and 89 (crystal-like material on upper 
haunch). First indications of anomalies. 
Video inspections of AY -102 annulus through Riser 77 (mound on 

08-05-2012 annulus floor) which was the first indication at this location. No 
anomalies noted during the visual inspection through Riser 80. 
Video inspections of AY-102 annulus through Riser 90 (Riser 90 

08-10-2012 ENRAF) which provided a better view of the areas of interest. the 
mound and the white deposits on the annulus floor. 

08-16-2012 
Visual inspection of AY -102 annulus through Riser 90 indicated no 
change in condition. 

08-20-2012 
Visual inspection of AY -102 annulus through Riser 90 indicated no 
change in condition from 08-10-2012. 

08-23-2012 
Visual inspection of AY -102 annulus through Riser 90 indicated no 
change in condition from 08-10-2012. 

08-27-2012 
Visual inspection of AY -102 annulus through Riser 90 indicated no 
change in condition from 08-10-2012. 
Visual inspection of AY -102 annulus through Riser 83. First indicated 

08-29-2012 the area adjacent to the refractory retainer ring shows yellow and pink-
colored nodules and evaporated material on the annulus floor. 

08-30-2012 Visual inspection of AY -102 annulus through Riser 90 and Riser 87. 
09-04-2012 Visual inspection of AY -102 annulus through Riser 90. 

Engineering determined no additional videos were required through 
Riser 90. This completes the twice per week video at Riser 90. 

09-05-2012 Performed visual inspection of AY-102 annulus through Riser 88 and 
Riser 89. No anomalies identified in the Riser 88 inspection on the 
primary tank wall or the annulus floor. 

8-20 

RPP-ASMT-53794 
Rev. 0 

Reference 
WHC-SD-WM-RPT -078. 
Visual Examination Report/or 
Tank Annuli at the 241-AYand 
AZTankFarm 
RPP-RPT-343 I I. Rev. O. 
Double-Shell Tank Integrity 
Inspection Report/or 241-AY 
Tank Farm 

RPP-RPT-343 I I. Rev. 0 

RPP-RPT-343 I I. Rev. 0; 
Occurrence Report RP-CHG-
T ANKF ARM-2001-0106 
RPP-RPT-343 I I. Rev. 0 

RPP-RPT-343 I I. Rev. 0 

RPP-RPT-343 I I. Rev I. 
Double-Shell Tank Integrity 
Inspection Report/or 241-AY 
Tank Farm 
PER-2012-1363; 
RPP-RPT-343 I I. Rev. I 

PER-2012-1363; 
RPP-RPT-343 I I. Rev. I 

TFC-WO-12-4563 

TFC-WO-12-4829 

TFC-WO-12-4829 

TFC-WO-12-4829 

TFC-WO-12-4829 

RPP-ASMT -53793 

TFC-WO-12-4829 
TFC-WO-12-4829 
TFC-WO-12-4829 



AY-102 Annulus Visual Inspection History 
Date Event 

09-06-2012 
Visual inspection of AY -102 annulus through Riser 91. No anomalies 
were identified along the primary tank wall or the annulus floor. 
Completed the 100% video inspection of the A Y -I 02 annulus. 

09-07-2012 Performed visual inspection through Riser 90. Riser 80. Riser 79. and 
Riser 86. No additional anomalies identified. 

09-10-2012 
Visual inspection of AY -102 annulus through Riser 83. Will be 
performed twice a week starting now. 

09-13-2012 
Visual inspection of AY -102 annulus through Riser 83. No change in 
condition. 

09-17-2012 
Visual inspection of AY -102 annulus through Riser 83. No change in 
condition. 

09-24-2012 
Visual inspection of AY -102 annulus through Riser 83. No change in 
condition. 

09-26-2012 
Visual inspection of AY -102 annulus through Riser 83 to support 
sampling efforts. 
Visual inspection of AY -102 annulus through Riser 83. 5 days after 

10-01-2012 sampling event. Liquid present on 09-26-2012 was beginning to return 
to the state seen prior to the sampling. 

10-04-2012 
Visual inspection of AY -102 annulus through Riser 83. No change in 
condition. 

10-08-2012 
Visual inspection of AY -102 annulus through Riser 83. No change in 
condition since first Riser 83 inspection. 

10-18-2012 
Visual inspection of AY -102 annulus through Riser 83. Identified 
changes since previous 10-08-2012 inspection. 

10-21-2012 
Visual inspection of AY -102 annulus through Riser 83. Identified 
further changes since previous 10-18-2012 inspection. 

10-25-2012 Visual inspection of AY -102 annulus through Riser 83. 
10-30-2012 Visual inspection of AY -102 annulus through Riser 83. 
11-01-2012 Visual inspection of AY -102 annulus through Riser 83. 
11-05-2012 Visual inspection of AY -102 annulus through Riser 83. 
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