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1.0 PURPOSE AND INTRODUCTION 

The purpose of this report is to convey the results of the error determination of the Video 
Camera/CAD Modeling System for tank volume measurement. A test was performed according 
to test plan; document RPP-17663, Rev. 0. The scope of the test plan was to conduct a test of the 
Video/CAD Modeling System using simulated tank conditions for the purpose of determining 
the error in the method. The simulated conditions included both solid waste configurations on 
the tank floor and a representation of the edge of a pool of liquid waste in the center of the tank. 
The test plan was divided into three parts : 

Part I: Generated videotapes, at the Cold Test Facility (CTF), that simulated post­
retrieval tank conditions using known volumes of materials. 

Part II: Determined the volume using the Video/CAD Modeling System. 

Part III: Compared the calculated values against known values and determined the error. 

This report is also divided into three parts to coincide with the test plan. 

2.0 PART I: VIDEOTAPE GENERATION AT CTF 

2.1 EXCEPTIONS 

During performance of the Video Camera/CAD Modeling System test, there were four ( 4) 
exceptions recorded. These exceptions do not affect the accuracy of the error determination of 
the Video Camera/CAD Modeling System. The following provides a summary of the exceptions 
and their resolutions. Included as Attachments 1 and 2 are the working copies of the Test Plan 
for the Video Camera/CAD Modeling System, (RPP-17663 , Rev. 0), and the Procedure for the 
Video/CAD Volume Measurement Technique Verification, (RPP-18334, Rev. 0) . 

2.1.1 Exception 1 

Description: Performed steps out of order in Section 2. l to perform work more efficiently. 

Resolution: Added statement ' 'The following steps may be performed in any order." to 
Section 2.1. 

2.1.2 Exception 2 

Description: No third stiffener ring to measure to. 

Resolution: Third stiffener ring not needed because of the large distance between stiffener rings 
in C-106 and the small volumes of simulant used in the test. 

2.1.3 Exception 3 

Description: Section 2.3 steps 37 and 48 camera height adjustment. 
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Resolution: The order steps 37 and 48 are performed have no impact on the outcome of the test. 
Changed wording to reflect either height in both steps, as long as both heights are used for 
making each videotape. 

2.1.4 Exception 4 

Description: Section 2.3 steps 44, 47, 51 and 54 require turning off and on facility lighting. 

Reso]ution: Tank was dark enough to videotape with only the tank lights off. For safety 
reasons, facility lighting remained on. 

2.2 RESULTS OF PART I 

Part I of the test plan was completed successfully with the resolved exceptions from section 2.1 
of this document. Simulated waste conditions were setup and three videotapes were made and 
turned over to the modeler to perform Part II of the test plan. 

3.0 PART II: VOLUME ESTIMATION 

The volume estimation was performed, by the modeler, as described in the test plan document 
RPP-17663, Rev. 0, section 7.3. The modeling results of videotapes 1, 2, and 3 are contained in 
Attachments 3, 4 and 5 respectively. 

4.0 PART III: ERROR DETERMINATION 

4.1 OBJECTIVE/PURPOSE 

The purpose of this section is to calculate the error in the Video Camera/CAD Modeling System 
technique. 

4.2 INPUT DATA 

The input data for the error calculation includes: the simulated waste configuration volume 
estimations; the simulated liquid pools diameter estimations; the simulated waste configuration 
volume actual measurements; the simulated liquid pools diameter actual measurements. The 
estimated values can be found in Appendices C, D and E as part of the modeling results of 
videotapes 1, 2, and 3 respectively. The actual values can be found in the data sheets in 
Appendix A of this document. All of the actual and estimated values may also be found in Table 
1 located in section 4.5. 

4.3 METHOD OF ANALYSIS 

To determine the error or precision of the total volume or diameter estimates an 80% confidence 
interval on the mean of the estimated volume/diameter to the actual volume/diameter was 
calculated. The equation for an 80% confidence interval is: 

2 
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LL{0. l 0): µ - f(dr,0.90) x 6- ( {l) 

UL(0.90) : µ + t(df,0.90) x 6- ( µ ). 
where LL(0.10) and UL(0.90) are the lower and upper limits of a two-sided 80% confidence 
interval on the mean. In this equation, the average is µ , the standard deviation of the mean is 

a- (µ),and t(l,0.90) is the 90.0% quantile from Student's idf distribution, where df is degrees of 

freedom. The degrees of freedom equal the number of observations minus one. The standard 
deviation of the mean equals the standard deviation divided by the square root of the number of 
observations. 

The confidence interval will give a range of the estimated percentage of actual volume estimated. 
To caJculate the error bound subtract the LL(0.90) from 1. This gives the upper limit (largest) of 
the percent difference of the estimated volume/diameter to the actual volume/diameter. 

4.4 USE OF COMPUTER SOFfW ARE 

Microsoft Excel was used to perform the statistical analysis. See Appendix F for the spreadsheet 
verification per procedure TFC-ENG-CHEM-D-33, Rev. A. 

4.5 RESULTS 

Three (3) videotapes were made at the CTF. Each was set up with different simulated waste 
configurations to represent waste remaining in a Tank Farm waste tank post-retrieval. Each 
videotape contained three (3) simulated solid waste configurations and one (1) simulated liquid 
waste pool edge per the Test Plan. Solid configurations 1 and 3, of each videotape, were located 
against or near the wall of the tank. In all three of the videotapes, the largest estimation error 
occurred on simulated solid waste configuration 2. Simulated solid waste configuration 2, of 
each videotape, was located away from the side of the tank. 

The three solid waste configuration volumes, in each videotape, were combined for a total tank 
solid waste volume. These were combined since the total volume of solid waste in a tank will be 
based on the sum of the solid waste configuration volume estimations. This resulted in three 
data points for analysis. The error for solid waste configurations is at most 18% at the 80% 
confidence level. See Tables 1, 2, and 3 for calculations. 

Each videotape contained one simulated liquid pool edge. This resulted in three data points for 
analysis. The error for simulated liquid pool edges is at most 2% at the 80% confidence level. 
See Tables 1, 2, and 3 for calculations. 

3 
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Table 1. Error Determination Calculation. 

Video Configuration Estimated Volume (ft3) Actual Volume (ft3) 

1 1 18.93 17.81 

1 2 11 .09 17.81 

1 3 42.05 41.55 

2 1 18.61 17.81 

2 2 5.33 11.87 

2 3 24.51 29.68 

3 1 30.08 30.42 

3 2 6.92 14.10 

3 3 34 .29 32.65 

Table 2. Error Determination Calculation for Total Volumes. 

~ Estjmated Actual Ratio 
Error with 80% Confidence (ft) (ft3) (Estimated/ Actual) 

s 

Video l 72.07 77.17 0.9339 Average 0.8913 

Video 2 48.45 59.36 0.8162 Standard 
0.0652 

Deviation 

Video 3 71.29 77.17 0.9238 N 3 

t-value(0.90,2) 1.886 

RHW 0.0710 

LL 0.8203 

UL 0.9624 

4 
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Table 3. Error Determination Calculation for Pool Diameter. -~ . 

Video l 

Video 2 

Video 3 

N = Number of data points 

RHW =Relative Half Width 

LL =Lower Limit 
UL ==Upper Limit 

4.6 CONCLUSION 

Estimated Actual 
Diameter Diameter 

(ft) (ft) 

34.38 34.85 

39.35 40.08 

36.38 36.56 

Ratio 
(Estimated/ Actual) 

Error with 80% Confidence 

0.9864 Average 0.9878 

0.9818 
Standard 

0.0067 
Deviation 

0.9950 N 3 

t-value(0.90,2) 1.886 

RHW 0.0073 

LL 0.9804 

UL 0.9950 

The error determination of the Video Camera/CAD Modeling System was calculated for solid 
waste volumes and liquid waste diameters through simulated methods videotaped at CTF. The 
error rates were calculated using an 80% confidence level. The error in the solid waste volume 
estimation is 18% for the test condition (solid configurations being placed greater than 19 feet 
from the camera location, reference Appendix D, page 1 of 6). This error value is less than the 
estimated 20% error presented in the Tank 241-C-106 Component Closure Action Data Quality 
Objectives (RPP-13889). The measurement of solid configurations within 19 feet in a 100 series 
tank (75 feet diameter) would require a second video from a separate location to be within the 
error value. The error in liquid estimation for the test condition of measuring a pool diameter is 
2%. 

5 
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APPENDIX A 

WORKING COPY OF TEST PLAN 
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TEST PLAN FOR THE VIDEO CAMERA/CAD MODELING SYSTEM 

1.0 PURPOSE AND INTRODUCTION 

The purpose of this Test Plan is to determine the measurement accuracy of the Video 
Camera/Computer Aided Design (CAD) M6d~ling System (Video/CAD System). 

RPP- 18744. Rev. 0 

The Tri-Party Agreement (TPA) Milestone M-45-00 and TPA Appendix H requirements include 
that the residual waste volume limits are not to exceed 360 ft3 (i.e., 10.195 m3 or 2693 gal) for 
100 series SSTs and 30 ft3 (i.e., 0.850 m3 or 224 gal) for the 200 series SSTs. During the 
residual waste characterization DQO process for the SSTs, Ecology stated that the volume 
dete1mination would use the vpper confi~ence limit (UCL) of the volume measurement system. 
In other words, TPA compliance is based upon the volume measurement of a given SST plus the 
measurement error for the volume measurement technique. The tank 241-C-106 Data Quality 
Objectives (RPP-13889) requires concurrence on this test plan by Ecology, ORP, and CH2M 
HILL. . 

The Video/CAD System is the baseline m~thod used lo determine the volume of waste in an SST 
in support of SST retrieval and closure. This technique will be used on both I 00 and 200 series 
SSTs. The Video/CAD System requires videotapes of the post-retrieval residual waste remaining 
in the tank. As stated in section 8.1 of the tank 241 -C-106 DQO, the Video/CAD measurement 
"residual waste volume measurements are obtained by inserting a video camera into a tank riser 
and obtaining a videotape of the tank interior. The videotape is used to identify the physical 
shapes of the waste and to develop a three-dimens ional model of the waste s~1rface. The model is 
developed using a CAD program. The residual waste volume is then estimated using the 
dimensions and configuration of the tank." The videotapes of the tank interior will not only 
show tank waste but will also show key in-tank references that can be used to determine waste 
height and location. Some key in-tank references are: knuckle, stiffener rings, weld joints on.the 
tank bottom, equipment on the floor of the tank such as pipes, and equipment through risers such 
as thermo-cot1ple trees and pumps. The data gathered from viewing the videotape will be used to 
build a computer model of each uniciue waste configuration on the tank bottom. The model will 
include the configuration heig~t, voh1cne and location in the tank. 

The test will consist of making multiple videotapes of simulated post-retrieval tank conditions 
using known and controlled conditions. The videotapes will then be used to establish a volume 
using the Video/CAD System. The measured volumes will then be evaluated against the known 
simulated tank residual waste volumes to establish the UCL of the Video/CAD System. 

The field activities covered by this Test Plan will be conducted at the Cold Test Facility (CTF) 
located in the 600 Area of the Hanford Site. The volume calculation and comparison activities 
covered by this Test Plan will be conducted in Sigma 1 located on George Washington Way. 

13 
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This Test Plan has been developed in accordance.with HNF-IP-0842, RPP Administration, 
Vol. 4, Sec. 4.28, "Testing Practices Requirements." Additional documents that pertain to this 
work include: 

• Memorandum of.Understanding (MOU) between the CTF and the Tank Closure Project. 
• I , •' 

• RJ>P-10680, Hanford Cold Test Facility Management Plan. 
,, 

• RPP-13889, Tank 241-C-106 Component Closure Action Data Quality Objectives 

2.0 SCOPE 

The scope of this test plan is to conduct a·blind test of the Video/CAD System using simulated 
tank conditions. )'he simulated conditions include both solid waste configurations on the tank 
floor and a representation of the edge of a pool of liquid waste in the center of the tank. The test 
plan is divided into three parts : 

Part I: Generate videotapes that simulate post-retrieval tank conditions using known volumes 
of materials. (Section 6.0) · · 

Part II : Detennine the volume using the Video/CAD System. (Section 7.0) 

Part III : Compare the calculated vah1es against the known values and detennine the error. 
(Section 8.0) 

Parts I and II will be conducted 'blind, ' i.e., the personnel conducting the video/CAD modeling 
will not know the location of the simulated liquid pool edge or the volume of material used to 
simulate the post retrieval tank conditions. 

3.0 TANK CONDITIONS 
'1 

3.1 POST RETRIEVAL 

Per the TP A and Appendix H, the maximum residual waste volume cannot exceed 360 ft3 per 
tank for I 00 series tanks and 30 ft 3 per tank for 200 series tanks. The remaining waste in the 
tanks may consist of liquids and solids. The solids may be various shapes, sizes and in different 
locations of the tank. Some solids may be up against the side of the tank while others may be 
free-standing and more centrally located. Liquids remaining in the tank are expected to be in the 
center of the tank. The pool of waste may also be covering solid waste. The internal tank 
configuration will be simulated and will include representations of the stiffener rings and tank 
nsers. Debris on the floor of the tank will also be simulated. 
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3.2 WASTE VOLUME CONFIGURATIONS IN 
THE 100 SERIES SSTS 
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To support th.is test, the final configuration of the post retrieval waste is assumed. Several waste 
configurations have been considered and the final test configurations for the test are as follows: 

I ~ , • • 

• Based on the dished bottom configuration of the SSTs, a flat-topped pool of waste in the 
center of a SST with a diameter of approximately 45 ft is equal to approximately 360 ft3

• We 
will simulate the edge of a circular pool of liquid waste by marking an arc on the tank bottom 
in the available test area of the CTF tanlc The known diameter of the arc will be less than 45 
ft. 

• The expected configuration of solid waste is a series of waste bergs (configurations) located 
around the tank. We will simulate this condition by setting up three configurations 
throughout the available test area of the CTF tank. The simulant will consist of sand or 
gravel. 

3.3 CTF COMPARED TO 100 SERIES .TANKS 

Table 1 compares the configuration of the CTF tank to the l 00 series tank. 

Table l. Comparison of 100 series SSTs and CTF. 

100 Series SSTs CTF Tank 

Diameter= 75 ft. Diameter= 75 ft. ' 

Carbon steel construction Carbon steel construction 

Stiffener rings Tap~, grease pen or chalk marking to represent stiffener rings 

Dish bottom Flat bottom 

Knuckle 90° angle from tank wall to tank bottom 

The stiffener rings can be simulated ti~ing markings on the walls of the tank. Equipment and 
debris in the tanks can be simulated, i.e., use pipe of known diameter on the floor of the tank. In 
the field (in the tank), it is assumed that debris such as pipe, pumps and other miscellaneous 
equipment residing on the tank bottom would be available from past surveillance of the tank or 
existing operating records and will be known to the modeler. The primary differences between 
the two tanks that are a concern in this test are the lack of a knuckle at CTF and the flat bottom of 
the CTF tank. For measuring waste bergs, the shape of the knuckle and dished bottom will not 
affect the video mapping process. To simulate the pool of waste, an arc can be marked (using 
chalk, grease pen or tape) on the bottom of the tank indicating the edge of the liquid. 

Not all of the space in CTF will be available for this test due to other activities in the tank. Since 
the test will be conducted in approximately 30% of the CTF tank, and the CTF tank is 
representative of 100 series tanks, no more than 120 ft3 of waste simulant will be used in the CTF 

• 
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portion of this test in a single video. Figures 1 and 2 represent the general test configuration in· 

the CTF tank. 

,_ 
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Figure l . Pian View of CTF Tank Setup. 
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Figure 2. Isometric. View of CTF Tank Setti_p. 
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4.0 TEST REQUIREMENTS 

4.1 PART I: .CTF 

• Represent the expected tank residual waste conffguration 

• Represent a liquid pool edge with a diameter of less than 45 feet 

.. Include in-tank references similar to those .in the field 

• Maintain integrity of blind test 

• Include adequate observations fot sound statistical analysis 

RPP-18744, Rev. 0 

• Perform video recording at night using the camera light as the only light source 

4.2 PART II: VIDEO/CAD 

• Part I must be completed 

• Maintain integrity of blind test 

• Perfom1 modeling using AutoCAD Land Development Desktop Soflware 

4.3 PART III: ERROR DETERMINATION 

• Parts I and II must be completed 

• Document assumptions 

• Document methods to detenpine residual waste on tank walls and on stiffener rings 

• Liquid pool edge relative to the known value 

• Results of Parts I and II relative to the known CTF tank residual values 
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5.0 STATISTICS 

5.1.1 Sample Si"ze Determinatio!l 
I ,• ,-• 

If the data consists of two configuration estimates divided by their known volumes, and the 
standard deviation of the two ratios is 20%, then one is 80% confident that the method can 
estimate the C-106 volume within 44%. When three observations are obtained, one is 80% 
confident that the volume is within 22% of the estimate. Table 2 gives the relative half-widths 
(RHW) for two to five observations. The results are based on the width of an 80% confidence 
interval as discussed below. 

Table 2. Values for C~lculating 80% Confidence Intervals. 

Number of Observations Degrees of Freedom 80% Confidence t-value 

2 1 3.078 

3 '2 1.886 

4 3 1.638 
" 

5 4 ' • 

1.533 

The equation for an 80% confidence interval is: 

LL(0.1) : Ji - t(df,0.9)xcr(µ) 

UL(0.9) : µ + ~df,0 .9) X 6 (/, ). 

Relatlv~ Half-Width 

' 2.1760" 

1.os9d-

0.8190" 

0.6860" 

where LL(0.1) and UL(0.9) are the lower and tipper limits of a two-sided 80% confidence 
interval on the mean. In .this equation, the average is µ, the standard deviation of the mean is 

6 (µ),and ~l ,0.9) is the 90% quantile from Student's tdr distribution with df degrees of freedom. 

The degrees of freedom equal the nu~ber of observations minus one. The standard deviation of 
the mean equals the standard deviation·divided by the square root of the number of observations. 
The RHW values in Table 2 equal the t-value, divided by the square root of the number of 
observations, times the standard deviation. The RHW indicates the precision for different 
sample sizes. Note, for example, that the value for two observations is twice as large as that for 
thre<! observations. When the sample size is increased to four observations, the RHW decreases 
further, but the change is much smaller. 

We will make three videotapes at the CTF. Each video we will have three waste simulant 
configurations and one simulated liquid edge. Each configuration will be considered an 
observation and each simulated liquid edge will be considered an observation. For subsequent 
videotapes, both the volume and location of the simulated waste configurations and the simulated 
liquid edge will change. 

~ 
2.O 
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5.1.2 Number of Videos 

In order to test the reproducibility of the method, three videos will be taken. It is best if the 
number of configurations is the same for each video. Using the same number of configurations 
will result in a "balanced" data for- the statistical analysis. When data is balanced, the 
interpretation of variance components is improved. Thus three videos, e~ch with three simulated 
waste configurations and one liquid pool edge? will allow for an adequate analysis of the data. 

6.0 TEST PLAN PART I: CTF 

This CTF part of the test plan describes how the video tapes of the representative post-retrieval 
residual waste configurations will be made at the CTF. The video tapes will then be used by 
CH2M HILL to determine the waste configuration volumes by computer modeling of 
information shown on the video. The simulated waste conditions will include both simulated 
waste configurations of various voltirnes and a simulated edge of a pool of waste in the center of 
the tank. As identified in Section 5.1.2, a total of three videos will be made of different 
simulated residual waste configurations. · 

6.1 TEST SETUP/CONDITIONS AT CTF · 

This section provides details on the tank setup and conditions for testing. The intent of this test 
is to replicate post-retrieval in-tank conditions where feasible. This will al lo\\. CH2M HILL to 
provide a video similar to what may be achieved in the field. 

6.1.1 General Test Location and Conditions 

Various waste configurations could exist in a subject tank. However, because of on-going work 
at CTF, the test will be conducted i(} the ·eastem 30% of the CTF tank that is unoccupied. Since 
the computer modeler focuses on. ode waste configuration at a time, using part of the CTF tank 
will be representative of the entire SST. 

The portion of the CTF tank to be used for the test will be cleared of unwanted equipment prior 
to placement of simulated waste configurations. Portions of the existing centrally located 
ecology block key-hole shape will be covered prior to video taping to limit existing CTF 
reference points in the tank. The CTF tank will be set up to simulate expected post-retrieval tank 
conditions as described in section 3.1. 

6.1.2 Blind Test 

The test conducted at CTF will be a blind test. The computer modeler will not be knowledgeable 
of the details of this test plan, will not read or review this test plan nor be permitted to enter the 

,, I 
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CTF facility prior to completion of modeling. The test configurations will be decided on the day 
. · ofthe ·test by the Test Director. The Qua,lity Ass·urance·Technic'iari (QAT} ,viU'\1/ifriess·the ·;., . 

placement of each.configuration and document each test configuration location and volume. 
Thompson Mechanical personnel will be responsible fof setting up each test configuration, 
including placing the simulant material in the (;:TF tank, _under the direction of the Test Director. 
The computer modeler will not discuss test configi.1ration details with the Test Director, the QAT 
or Thompson Mechanical for the duration of the CTF and Video/CAD testing. 

6.1.3 Lighting Conditions 

In the field, tank lighting is non-existent with the exception of the video camera light. Therefore, 
the video taping will be performed at nigh_t with the camera light as the only light source . 

. 6.1 .4 Solid \Vaste Simulant 

One requirement of this test is to deterrpine waste volumes from an in-tank video. Since only the 
volume is of concern, the type of material used to simulate the waste is not critical to the test. 
Therefore, either sand or gravel wilt be used for the test at CTF. 

6.1.5 Solid Waste Configuration Volumes 

Configurations of the waste simulant in the tank will range in volume from approximately 2.5 to 
115 cubic feet. Therefore, sand or gravel piles of various sizes, shapes and known volumes will 
be staged in the CTF tank. A QAT will observe all volume measurements. These simulated 
waste configurations are similar to those anticipated in the tank subsequent to retrieval. 

6.1.6 Liquid Volumes 

The bottom of the tank will be mark~d to simulate the edge of a circular pool of liquid waste. 
The diameter of the simutated pool ot liquid will be less than 45 ft. A QAT will observe marking 
of the simulated pool edge. These simulated waste configurations are similar to those anticipated 
in the tank subsequent to retrieval. 

6.1.7 In-tank References 

Reforence points in the tank will be selected to represent actual field conditions_ The following 
are examples that will be represented in the CTF tank as reference points: stiffener rings, 
equipment through a riser, debris on the bottom of the tank (a pipe of known diameter) . Stiffener 
rings will be simulated by marking the side of the tank with a grease pen, chalk or tape. 
Equipment through a riser will be simulated by hanging PVC pipe above the tank so it is near the 
tank bottom. Debris on the bottom of the tank will be simulated by placing a piece of pipe on the 
floor of the CTF tank. · 

.i.. 
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After Part I of the test is completed, the Test Director, in the presence of the QAT, will present · 
, · the video -tapes and data packets to the modeler. Attachment 1 contains the sign-off sheet to be , .. ·. · 

signed by the Test Director, the QAT and° the modeler as each video tape and data packet is 
turned ovefto·the tnodeler. The data packet, for each videotape, will contain the measured 
Jocations and heights of the video camera, simulated stiffener rings and diameter of simulated 
pipe debris. This information will be recorded 'on Data Sheets 1 and 2 in Attachment 2. Only 
Data Sheets 1 and 2 will be given to the modeler. CTF tank drawings have been given to the 
modeler. This infonnation is the same as that available to the modeler from actual tank 
configuration sources such as drawings, previous measurements and documentation of debris left 
in subject tank for all 100 and 200 series tanks, including C-106. The modeler will use as-built 
drawings to obtain information unique to the ·cTF tank such as the tank diameter and plates and 
weld joints on the tank bottom. All data gathered at the CTF will be done in the presence of the 
QA T and be signed-off by both the QA T and the Test Director. 

6.1.8 Camera Location 

In tank C-106, the camera is expected to be located in Riser 14 which is near the center of the 
tank. The C-106 Riser 14 camera location js subject to change depending on retrieval activities. 
Riser 7 is another viable option for camera placement in C-106. Riser 7 is located near the wall 
of the tank. The farther the camera is from the tank center, the easier it is to estimate the 
dimensions of waste in a tank. Therefore, we will locate the camera near the center of the CTF 
tank for th is test. The camera height above the CTF tank will be adjustable to 15 and 25 feet 
above the tank bottom. 

6.1.9 Weather Conditions 

Since the interest in this test is with waste volumes the simulated waste confi gurations will be 
covered, if necessary, to prevent changes to the measured volumes due to wind or min . 

6.1.10 Videos ·, 

In the field , video tapes will he taken from two elevations: 15 feet and 25 feet above the tank 
floor. These distances will be measured in the presence of the QAT and included on the data 
sheets and signed-off by the QAT and the Test Director. Three videos will be made at CTF. 
These videos will be viewed by the computer modeler to collect information regarding the size of 
waste configurations and input this information into the computer model. The modeler will also 
use the videos to collect information to detennine the location of the liquid pool edges . 

6.2 DATA COLLECTION 

All in-tank references (camera, waste configurations and simulated liquid pool edges) will have 
their locations and heights measured and recorded on data sheets. All key measurements will be 
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witnessed and signed-off by both the QAT and the Test Director. See Attachment 2 for sample · 
data sheets. 

A data packet consisting of Data Sheets 1 and 2 will be delivered to the modeler with the 
corresponding videotapes. The data packets and video tapes will be delivered to the modeler by 
the Test Director in the presence of·the QAT. The Test"Director, the QAT and the modeler will 
all sign the Videotape and Data Packet Sign-off Sheet 1ocated in Attachrne_nt 1. 

6.3 OBJECTIVES AT CTF 

The objective of this test is to provide a video product s.imilar to what is achieved in the single 
shell tanks (SSTs), collect information on the waste configurations by viewing the video and then 
translating this information to a computer model to determine the volume of waste that was 
staged in the CTF tank. Three videos wit"! be produced of different waste configurations to 
provide a statistically reliable detem1ination of the etTor. 

6.4 SAFETY PRECAUTIONS '.AND 
LIMITATIONS AT CTF 

Precautions and warnings listed in this Test Plan are used to notify the Test Director of any 
special or unique potentially hazardous conditions and their effects . Lack of listing precautions 
is not intended to signify that hazardous conditions will not exist. 

All personnel present at CTF during or involved in testing shall comply with~safety precautions 
and requirements in this test plan. Changes affecting any safety requirements prescribed in this 
document will require a document revision and approval by the original approving functions . 

A!I personnel working at CTF will receive a facility safety and emergency orientation for the 
CTF. All personnel are to be familiar with the facility emergency response information board 
(FERIB), located near the entrance to the CTF administration building Bldg. 672. This provides 
basic emergency response information, including staging area locations and emergency contacts . 
All personnel are to report to Bldg. ~72 upon arrival and departure from the CTF site and are to 
sign the in-out log for the Vid.eo Observation Technique Test. 

The emergency contact numbers for the CTF are 911 (standard phone) or 373-3800 (cellular 
phone), for cases of bodily injury requiring· immediate medical attention or immediate fire 
hazard. For all other emergencies or off-normal events the point of contact is the CTF Manager 
or building warden (as identified on the facility emergency response information bulletin board) . 
Tank Farm Central Command and Control should also be contacted 373-2689 (or alternate phone 
373-34 75) whenever 911 has been contacted. CTF management will post the emergency contact 
numbers in Bldg. 672. 

The hazards associated with this test program have been identified and addressed through a Job 
Hazards Analysis (IBA), in accordance with CH2M HILL procedures, for use by CH2M HILL-
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employed test personnel. The JHA for CTF General Maintenance/Testing is included for 
reference as Attachment 3 of this docum~nt. The JHA provides a means to familiarize test 
personnel with potential hazards, and associated precautions and controls to mitigate them prior 
to starting the test'. Failure to comply with the JHA and required personnel protective gear could 
result in serious bodily injury or equipment damage. I( conditions are noted that are not 
addressed in the IBA, or if test personnel plan'to perform activities that ar_e not covered, then the 
JHA shall be revised and approved by the Safety Representative and reviewed by test personnel 
before starting work. Test personnel who are not direct employees of CH2M HILL shall also 
comply with a separate job hazards analysis covering the specific activities they are to perform, 
as approved by the CH2M HILL Safety Representative. 

System walk-downs and site inspections will be conducted to review hazards, maintain a clean 
and orderly test site·, verify compliance with the JHA, mitigate potential problems, and identify. 
any new hazards. New hazards will be reported immediately to the Safety Representative. If an 
unexpected hazard or condition arises, all testing will be stopped until the hazard/condition can 
be evaluated by the Test Director and Safety personnel. 

6.5 \VASTEMANAGEMENT AT ~TF 

The materials used for this test program are designated non-regulated. Before testing, the Test 
Director or designee will provide documentation including estimated materials, quantities to be 
used, and material safety data sheets (MSDSs), as applicable, to the CTF Waste Management 
Lead. At completion of testing, the Test Director or designee will provide dpcumentation of 
actual materials and quantities to the CTF Waste Management Lead for waste designation. 

6.6 TOOLS, EQUIPMENT, AND SUPPLIES AT 
CTF 

The following items may be required to complete the test. 

• Fork-Lift 

• Two-Way radios 

• Simulant (Sand or Gravel) 

• Measuring tape 

• Miscellaneous hand tools 

• Video camera and tape 

• Tarp for covering simulant material 

• Marking tape, chalk or grease pen 
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• Other tools or equipment as needed per the direction of the Test Director 

6.7 CTF INFRASTRUCTURE 

Testing will utilize the CTF open~to·p test tank, which is 75 feet in diameter and 27 feet deep. 
The floor of the tank is at ground level and acc~ssihle through a port on the west side of the tank. 
An e·levated superstructure spans the tank diameter in two perpendicular directions. The video 
camera will be located on the lower deck level of the superstructure (which is 35 ft above the 
tank floor) and the simulated waste configurations will be located on the tank floor. We will use 
approximately one third of the East side of the tank. The lower deck level is accessible via stairs 
or elevator from the ground level. 

A 600-ft2 test trailer; MO-673, is located at ground level beside the tank for use as a control 
room. The test trailer has access to telephone and site network (Hanford Local Area Network, or 
HLAN) communication systems. The phone number for the control trailer is 376-2242. Contact 
can also be made via the CTF admi~istrative building (Bldg. 672, located near the entrance gate 
to the CTF), at 373-0465 or 373-0466 . . · 

Other features of the CTF include: 

• Portable safety shower and eye wash station. 

• Potable and fire suppression (i.e. , hydrant) water sources. 

• Fall protection (i.e., hand rails and decking). 

• Electrical power to support testing. 

• More than one acre of lay-down area. 

·• Paved vehicle access and parking. 

7.0 TEST PLAN PART II: VIDEO CAMERA/CAD MODELING 

7.1 OBJECTIVE 

The objective of the Video/CAD test is to use the video tapes created at the CTF to determine the 
volume of each simulated waste configuration. The volume detennination consists of two parts: 
the volume of the simulated waste bergs and the diameter ofthe simulated liquid waste pool. 
The computer modeler will generate a report containing, for each test video: 1) the total volume 
of the test configurations, 2) the volume of each simulated waste configuration, and 3) the 
estimated diameters of the liquid pool edges . 

.;, , 
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7.2 BLINDTEST 

The blind test conducted at CTF will continue in Part Ifof this test plan. The computer modeler 
will not be permitted to view any of the test documents generated as a resuJt of the test at CTF 
with the exception of the video tapes created ffi1:d the data sheet packets designed for the modeler. 
The computer modelerwm not discuss volume details with the Test Director, the QAT or 
Thompson Mechanical throughout the CTF and Video/CAD testing. 

7.3 COMPUTER MODELING 

The computer modeler must be familiar \Vith AutoCAD Land Development Desktop, Release 2i. 
The modeler must also have knowledge in geometry, trigonometry, drafting and tank 
construction. 

AutoCAD Land Development Desktop software will be used to model the waste configurations 
and determine their volumes. The computer modeler will build a digital terrain model (DTM), 
using the software, with the information obtai~ed from viewing the videos. 

The modeler views the videos recorded at the CTF and obtains still, representative photos to 
perform analysis on. Using the photos, known dimensions of in-tank references that appear in 
the photos and information about the geometry of the tank and the in-tank reference items, the 
modeler comes up with data to input into the CAD software. · 

The computer modeler will utilize known reference points on the bottom of the tank and as-built 
drawings to detennine the diameter of liquid. 

7.4 SAFETY PRECAUTIONS AND 
LIMITATIONS 

' ) 

Precautions and warnings listed in this. Test Plan are used to notify the Test Director of any 
special or unique potentially hazardous conditions and their effects. Lack of listing precautions 
is not intended to signify that hazardous conditions will not exist. 

All personnel present during or involved in testing shall comply with safety precal,ltions and 
requiremen_ts in this test plan. Changes affecting any safety requirements prescribed in this 
document will require a document revision and approval by the original approving functions. 

7.5 WASTE MANAGEMENT 

Only typical office waste will be generated as a result of this Video/CAD test. 



·, 
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7.6 TOOLS, EQUIPMENT, AND SUPPLIES 

The following items may be required to c'Omplete the test. 

• CTF generated viQeos from _section 6.0 
I 

• Still photographs generated from videos 

• · Relevant drawings 

• Ruler 

RPP-18744, Rev. O 

~. 

• Computer capable of supporting AutoCAD Land Development Desktop software, 
Release 2i · 

• AutoCAD Land Development Desktop software, Release 2i 

• Other tools or equipment as-~eeded per the direction of the Test Director 

8.0 TEST PLAN PART III: DETERMINATION OF MEASUREl\'lENT ERROR 

8.1 OBJECTIVE 

The volumes calculated in part II of the test plan will be compared with the known volumes used 
at CTF in Part I of the test plan. The UCL of the Video/CAD method will be determined using 
these volumes. The error calculation will consist of: 

• Total measurement error for the Video/CAD system. 

• Measurement error of the waste berg volume measurements 
I 

• Measmement error of the-l iquid pool edge and location relative to the camera location 

The UCL is simply the mean of the ratios plus the RHW. As described in Section 5.0 the RHW 
is the error measurement or precision of the estimates at a given confidence level. Using the 
example of three measurements and the ratios of the three measurements having a standard 
deviation of 20%, we are 95% confident that our estimate is wi~hin 50% (RHW) of the actual 
volume. The UCL would then be the mean volume plus 50% of the volume . 

. c 
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8.2 SAFETY PRECAUTIONS AND 
LIMITATIONS 
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Precautions and warnings listed in this Test Plan are used to notify the Test Director of any 
spec.ial or unique potentially hazardous conditions and their effects. Lack of listing precautions 
is not intended to signify that hazardous conditions will·'not exist. 

' 
All personnel present during or involved in testing shall comply with safety precautions and 
requirements in this test plan. Changes affecting any safety requirements prescribed in this 
document will require a document revision and approval by the original approving functions. 

8.3 \VASTE MANAGEMENT 

Only tYPical office waste will be generated as a resu1t of this Video/CAD test. 

8.4 TOOLS, EQUIPMENT, AND SUPPLIES 

The following items may be required to complete the test. 

• Calculated volumes from part II of this test plan 

• Computer 

• Other tools or equipment as needed per the direction of the Test Director 

9.0 QUALITY ASSURANCE 

Documents generated as part of this Test P lan will consist of the following: 

• Test Procedure 

• Completed data sheets 

• Test exceptions and documented resolutions 

• General and supplemental test data, as appropriate 

• Training records as appropriate 

• Calibration records as required per the Test Director or the QAT 

• Video recordings of CTF tank with simulated waste configurations 

;. , 
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• Computer models 

• Report 

Any major addition or change to the scope ofthis Test Plan will require a document revision and 
must be approved by those who approved the original document. Minor changes to the 
document that do not affect the prerequisites, scope, or test objectives may be made by the Test 
Director, and will be documented (red lined, signed, and dated) by the Test Director on the 
workplace copy. Unexpected conditions, deviations, or readings, or other test exceptions, shall 
be dispositioned and documented as test exceptions. Errors noted in the test procedures, which 
require correction to complete the test, shall be redlined, signed, and dated in the workplace copy 
by the Test Director, or designee, and shall also be documented as test exceptions . 

10.0 RESPONSIBILITIES 

Each company or organization participating in this test will designate personnel to assume the · 
responsibilities and duties as defined herein for their respective roles. The designees shall 
become familiar with this Test Plan and the· systems involved to the extent that they can perfom1 
their assigned duties. Attachment 4 provides a list of assigned personnel and their 
responsibilities . These lead individuals have the option to designate personnel for these roles. 

A pretest briefing for all personnel involved in the test shall be conducted at the facility at the 
beginning of each shift. When new test team members assume test duties, they can be briefed 
individually. 

Specific staff or organization roles and responsibilities include the following: 

10.1 TEST ADVISOR 

• Responsible for approving alt,changes to the scope of work as defined in the MOU. 

10.2 CTF MANAGER 

• Provide CTF site access and personnel needed to support setup, execution, and 
demobilization of testing equipment as defined in the MOU. 

10.3 TEST DIRECTOR 

• Ensures the testing is conducted in accordance with the Test Plan and MOU and reports 
directly to the Test Advisor on progress and significant issues . 

. t8 
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• Coordinates and directs testing. 

• This plan is under the direct control and supervision of the assigned Test Director. 

• Confirins that all pre-start requirements have be~n met before allo'3/ing the test to begin. 

• Stops any test,which iq their judgment 'may caus·e adverse impacts to personnel or 
equipment until the problem has been resolved. If a test ~s to be suspended for a period of 
time, ensures that the system is left in a safe mode. Before restarting suspended test, re­
verifies the test prerequisites. 

• Infom1s support staff of any adverse hazards introduced by the test. 

• Reviews recorded data, discrepancies, and exceptions. 

• Obtains information or changes necessary to clear or resolve objections during the 
perfonnance of the test. 

• Approves Execution and Tesf Approval page (Attachment 5) when test has been 
performed. 

• Signs Exceptions Form when excepti.on has been resolved. 

10.4 COMPUTER MODELER 

• Does not know what volumes will be used for the test at CTF and wlll not be present at 
CTF during testing. 

• Provides input as to what in-tank reference points are typical for a SST to assist in 
approximating tank conditions. 

10.5 QUALITY ASSURANCE 
'1 

• Assist with the resolution of test 

• Support cold testing which includes.: witness tests, document test data and independently 
verify test volumes and maintain secrecy from computer modeler. 

• Approve this plan 

10.6 SAFETY 

• Prepare Job Hazards Analysis (JHA) 

• Revise JHA when notified by the Test Director and CTF Management of new hazards 

.r., 
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• Approve this test plan 

10.7 WITNES$ES (PROVIDED BY 
PARTiCIPATING ORGANIZATIONS) 

• Witness the test as identified by the QAT or the Test Director. 
' · 

• May include Design Authority, Component Engineer and Test Advisor. 

• Review test data as needed. 

• Assist the Test Director when requested. 

• Sign Execution and Test Approvai page when test has been completed. 

• Approve this test plan as required. 

l 1.0 RECORDING TEST EXCEPTIONS 

RPP-18744, Rev. 0 

Should any test exceptions occur dtiring the test , complete the items required in Attachments 6 
and 6. 

12.0 CHANGE CONTROL 

Requirement changes to this test plan or associated procedure may be made using a red-line 
method, provided the change is approved (initialed) by the Test Director and the Design 
Authority. Red-line changes shall be documented by ECN after the test is completed. 

·, 
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ATTACHMENT 1 

VIDEOTAPE AND DATA PACJ<ET SIGN-OFF SHEET 

Videotape ID: j_ 

~es= /0-/:l-o:J 

Date Date 

~fl...}~{~' /t?-J3-D3 tJ1IOH~~. 

~ Modeler Date . 

Videotape ID: 2- and corresponding Data Sheets l and 2 were delivered to modeler. 

/0·/3· o;J ~ /O-Y3'-0S 

Videotape ID: 3 

dZ1· ~~ 
f Te~or 

~-A-.~J1 
(_____) Modeler 

Date QAT Date 

Date 

Date 

IQ..:!l3-D3 

Date 

QAT 

07 le> HR~. 

Date 
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ATTACHMENT 2 
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~ I D~te 
Time: 

I Videotape ID: 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 1 (GIVE TO MODELER WITH VIDEOTAPE) 

CAMERA 

Distance (ft/in) Videotape Frame 

I Height above tank bottom ~/4- o.c 
2 Height above tank bottom 15" ++- \1.. .05 

3 Distance from reference 1 143~+. \ Y .. ,'n NIA 

4 Distance from reference 2 ~~. 4 'J/4 \I\ NIA 

SIMULATED RISER EQUIPMENT (PVC PIPE) 

5 Distance from reference 1 53~. 11'1\ ft/in 

6 Distance from reference 2 6&~h 1\ 1/2.. i'I\ ft/in 

7 Outer diameter of simulated riser equipment .?. Y4 ~ m 

8 
Horizontal distance from simulated riser equipment ft/in 
to camera ( center to center) ~-A-. 2..,\.. 

SIMULATED PIPE DEBRIS (PVC PIPE) 

9 Outer pipe diameter 
3 v~ '" inches 

NOTE: Reference 1 is the center vertical line of the M4 entry way in the CTF tank. 
Reference 2 is the center vertical line of the M 1 man way in the CTF tank. Both 
references are located on CTF drawings (H-6-15313, H-6-15314 and H-6-15316). M4 
and Ml are designations used on the drawings. 

/0-1-<>J 

Date 

a 
35 
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Date 
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I D_ate: 
Time: 

N/Pr I Videotape ID: 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 2 (GIVE TO MODELER WITH VIDEOTAPE) 

SIMULATED STIFFENER RINGS 

1 
Vertical distance of lowest ring to tank 1 '5¾ r, ft/in 1 I 5 ~{' ft/in ~ • S-¾ If ft/in bottom 

2 Distance between the lowest two 
Lf ' 51 /,/' ft/in 

,, . 
4' ~ ,, ft/in 

stiffener rings 41 5¾ ft/m 

3 Distance between the second and third 
rf Pr 

ft/in 
~/Pr 

ft/in 
N /{)c 

ft/in 
stiffener rings 

Comments: 
~ £u wcqh~11 2-t,,,1, i s-h~ n>-y1 Lltr'l. 

QAT Date 
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I 
D_ate: 10-")-oJ 

. Time: lO ~ :JOe 
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I Videotape ID: j_ 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 3 (DO NOT GIVE TO MODELER) 

SIMULATED LIQUID POOL EDGE 

1 Distance from tank wall ~i«- 3/-4 '' ft/in I ;J.o.U-1,YPlin I ~ 1.r,.. ft/in 

CONFIGURATION 1 

2 Material used for configuration ~01).rSL ,ra.nJ 
3 Volwne n .soi ft3 

Comments:~~ h~~ ~---'(I~ u't+o ~c.b\-s ~ 2'-l ~ .'1(/'2. 

CONFIGURATION 2 

4 Material used for configuration (,,of;rµ_, S/v»J 

5 Volume tl . ~T ft3 

Comments: [lob"-~~ vlko !b~-\- ib~~ -:: 2'1 'f ,7~'l-

CONFIGURATION 3 

6 Material used for configuration COl(..rb SIC.ntf 

7 Volume t./1. SS-J- ft} 

Comments: 4o ~ ~ \J ~ 1J) a. 2.. -t- t h--vk& J:r -t-i ~Juk = 66 i :'71.{ri_-_ '1l m 

f&l-~c: festrector 
/0-9-03 

Date 

~ 
31 

Date 

(f-
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~:~~~;:::==== -· __ J Videotape rn _,h__. . .............................. ···.·· ··· __ j 
VIDEO/CAD VOLUM.f~ 1\-1.RASUURl\tENT 

DATA SIIKET 4 (DO NOT GlVE TO MODELER) 
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[ Datc: _ _lQ~ '.1.:::.s.~- . --··-·························•···•··················•····\til;~·t;;-;rD: ___ ...... 1- _ ................................................. . 

! Time: -------=====-------------·-··· -·-···················· ···· ······-----•·- - -----············--····-························•· 

VlD .• X)/CA.O VOLUl\ilE l\1EASURKl\1l~NT 

.DAT A SHEET 5 (DO NOT GIVE TO MODEL'.ER) 

ECOLOGY BLOC!~ 
(TYP) 

'--------------·--·· ···· ·········· 

COLO TEST FACILITY 
TANK (CTF) 

........... ______ _ 
AVAILABLE TEST AREA 

AREA NOT 
AVAILABLE 
FOR TESTING 
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IL ~::.::;==~e'.:~==~=~~/;\=~:!:::/A====-----------11_v_id_e_o_ta_pe_ID_:_'2.. ________ ____JI 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 1 (GIVE TO MODELER WITH VIDEOTAPE) 

CAMERA 

Distance (ft/in) Videotape Frame 

1 Height above tank bottom 16t~. o.o 
2 Height above tank bottom JsA. I b.15 
3 Distance from reference 1 4'3~ I Y'-1 in NIA 

4 Distance from reference 2 4o~. 1.P/-. 1h NIA 

SIMULATED IDSER EQUIPMENT (PVC PIPE) 

5 Distance from reference 1 .53;i.1,v, ft/in 

6 Distance from reference 2 £>8 #. ll 1/1.. i'-1\ ft/in 

7 Outer diameter of simulated riser equipment "l.1/"f II lll 

8 
Horizontal distance from simulated riser equipment ft/in 
to camera (center to center) 2.s,-1-. 2.a'o. 

SIMULATED PIPE DEBms (PVC PIPE) 

9 Outer pipe diameter ~ 1/i.. ,, inches 

NOTE: Reference 1 is the center vertical line of the M4 entry way in the CTF tank. 
Reference 2 is the center vertical line of the Ml manway in the CTF tank. Both 
references are located on CTF drawings (H-6-15313, H-6-15314 and H-6-15316). M4 
and Ml are designations used on the drawings. 

~-~r 
~irector 

M~ -¼o tv-m~ ~ g'' _.,, 
~ \ ~ l#,ft\LI'~.. , .. ... 

M\ ~ p,·~ t" .. 
M•~ ~ ff'- : f' ,. 

/P-1-0 J 
Date 

U1Sik ~"~ 

"' .. 
.. ... 

"" "' 

~ 
QAT 

rw i u et vl11.. : , q 1/ " B ,, "f 3 '+ -
... k ~h' 3/'{ ,. -i" .. M 5'\ I , '111.'' - 'l" .. 'l 

~ 
54' 3" -8'' 

~ 

/0-9-o3 

Date 
, ,, 

:;: 43 \ y,., 
I tr 

-= ~ -'t'I~ 
-;. sr' rt'/,_'' 
-::: S.3' 1 " 



- - - - -- ------ ---- - - - ----- - - -------

RPP-17663; Rev. 0 
RPP-18744. Rev . 0 

I D_ate: 
Time: 

I Videotape ID: µ'--z._ 

. VIDEO/CAD VOLUME MfASUREMENT 

DATA SHEET 2 (GIVE TO MODELER WITH VIDEOTAPE) 

SIMULATED &TIFFENER RINGS 

Vertical distance oflowest ring to tank I/ I II 

Lf '5J/'1 I/ ft/in 1 
bottom ~ I 51/4- ft/in 4 5 YiJ ft/in 

2 Distance between the lowest two L\ I 5 ~3;(' ft/in 4, 5 ¾'' ft/in 
,. 

b " ft/in 
stiffener rings 4 

3 Distance between the second an,d third ft/in ft/in ft/in 
stiffener rings ' NIA. r-J./~ N /r>< 

Comments: £, J 
0~ :2. S,n ~ rt ~f [JU'e-, /IU L 

10,1~0 :1 

Date 

~-/tl-1 ·C?f 

QAT Date 
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_ Time: la,: Z.o ,,,,_ 
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I VideotapdD: '¢;- '2-

VIDEO/CAD VOLUME MEASUREMENT 
,_ 

DATA SHEET 3 (DO NOT GIVE TO MODELER) 

SIMULATED LIQUID POOL EDGE 

RPP-18744, Rev. 0 

1 Distance from tank wall ~· I // 17.A-· 5 ~i\ ft/in \7.ft. S ft/in I f71f b ii ft/in 

CONFIGURATION 1 

2 Material used for configuration lroa~ Sei.nJ 
3 Volume 11, iofk.}-3 ft3 

Comments: i ~bl-s + i ~"'(.,~ :ri bvtdwl-5 :: J-Y )( .7</.'L ✓ · \1. io'lf+3 
_t;:: > 'IL f+- -b1l X '+' ~ µ~ ~~ 

., 

fach ~!-:: . 7'-{2..(¥-' 

CONFIGURATION 2 

4 Material used for configuration r Ale/' .::1 _ -s M-el 
5 Volume I1.<n2. . ft3 

Comments: i b'-!C¼r.,P- ~ i l..i--dJ-5 -=- f (o 'f. . c '-{'2- -:; I I. ~1'2. 

:::...-1 t,i., L,"j ~ X tf- ,A- Ul.pj_ X,. 1-f} ht1~ 

CONFIGURATION 3 d\ 1,..,,,4 ~o1 
6. Material used for configuration Ci>G\r'K.- -- PSt.rJJ ., 

7 Volume -, u ~9.[/( ft3 

Comments: i iwJwts -t-i ~ti~ ki ~.+ ~ kv~ -_ Yo y _ ,1'2.----2,'7,li 

/o-1-oJ 
Date 
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I Datt~: .... ..!.'?. .. :J .. ~.':\'l. ____ _ 
T I I . ime: ___ ..t'.Ltl ........................ __ -----·· 

·1·--··················-··----··--············· ····· ·· ·• ·······················-----·-·-, \ ,. l T ty ~ . 
. .: l( ,~otr1_p1;: i ) : ...... ~ .. 1:-:~........ ! 

--~··-···--········· ·· ··················-·············--·-- ······················ ·············-· ___ _J 

VIDEO/CAD VOLUlVIE l\-1EASUREMENT 

l>ATA SHEET 4 (DO NOT GIVE TO MODELER) ~--__ -~~~~==:::::~~~ 

ECOLOGY 
BLOCKS 

COLOJEST 
FACILfTY TANK 
(CTF) . · 

AREANOT 
AVAILABLE 

· FOR TESTING 

l, 
· · AVAltABLE 

TESTAREA I 
I j 

i 
j 

i 

I 
! 
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!~);:;~: ~-~:_::~- I Video!epe ID ~ ,C 
I·----~--·--- ______ .... _ ........................ ..... ........ ............................... .1. • • • •• ••• ••••••• • •• • • ••• • •••• • • ••• •• •• ••• • ••• • ••••• • ••••• •••• •••• • •.• ••••• ••• •• • • • • • - - - - - -----' 

VIDEO/CAD VOLUJVIF. l\1E.ASURE1Vll:NT 

DATA SHEETS (DO NOT GIVE TO l\!ODELER) 
,-•·•···••·•·· .. ··-•--·--..;___---'---====::::::~~~ 

· ECOLOGY BLOCK 
(TYP) •~\ 

\ 
\. 
\ 
\ 
\ . 

. . · .. ~ : .· : . ., 
., .. ' , . ... 

'<'\• ;.;A~·:\}:~fL, ____ :~~ ·· A~EANOT 
AVAILABLE. 
FOR TESTING 

.......... ----~·--------.. -~ ........ : ....................... _ ....... _ ......... -~--:::::===------~__J 

,, .•1.. 
~ 

tff 
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ID_•••: 
Tune: 

I Videotape ID: C, 3 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 1 (GIVE TO MODELER WITH VIDEOTAPE) 

CAMERA 

Distance (ft/in) Videotape Frame 

l Height above tank bottom rs J.t ~.o 
2 Height above tank bottom ?.SA-. 1, 2., 02-
3 Distance from reference 1 "f 3~. I Y't m NIA 

4 Distance from reference 2 4oi. Lt¾ ii\ NIA 

SIMULATED RISER EQUIPMENT (PVC PIPE) 

5 Distance from reference 1 53/t. 1,'n ft/in 

6 Distance from reference 2 5ift. ll 1/i. 1h ft/in 

7 Outer diameter of simulated riser equipment 'l Y1'' in 

8 
Horizontal distance from simulated riser equipment ft/in 
to camera ( center to center) 2.5~. 2 ,.,, 

SIMULATED PIPE DEBRIS (PVC PIPE) 

9 Outer pipe diameter 3 Y-z. lo. inches 

NOTE: Reference 1 is the center vertical line of the M4 entry way in the CTF tank. 
Reference 2 is the center vertical line of the Ml manway in the CTF tank. Both 
references are located on CTF drawings (H-6-15313, H-6-15314 and H-6-15316). M4 
and Ml are designations used on the drawings. 

M6r= r Tirector 

p-fo, V 
Date Date 
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I Date: 
Time: 

I Videotape ID: 3 

-VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 2 (GIVE TO MODELER WITH VIDEOTAPE) 

SIMULATED STIFFENER RINGS 

Vertical distance of lowest ring to tank ' • ft/iri 1 
bottom 4 53/ct 

2 Distance between the lowest two 
4' 5 '¼ ,, ft/in stiffener rings 

3 Distance between the second and third ft/in 
stiffener rings N/P. 

Comments: Inf; ~ ~eR. 2 J.' f1~S ~ • 

~~c== . ~tor 
/IJ•'/0- 0.7 

Date 

fl 

4' .6'½ 
, ,, 

45½ 

~/A 

ft/in 

ft/in 

ft/in 

4' 5¾ 
,, 

ft/in 

4' ,/' ft/in 

~IA ft/in 

/o -/o - oJ 

Date 
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I Videotape ID: 3 

VIDEO/CAD VOLUME MEASUREMENT 

DATA SHEET 3 (DO NOT GIVE TO MODELER) 

SIMULATED LIQUID POOL EDGE 

1 Distance from tank wall \ ~• '2.. '/./' ft/in I \Ci\ 1 2:/ ~1 
ft/in I /~ ' .)_ 3/1/' ft/in 

CONFIGURATION 1 

2 Material used for configuration {, OVS,(.... tµ,i 
3 Volume 30.({22-
Comments: 2'/ +- fJ.'(-7::: ~\~% 

CONFIGURATION 2 

4 Material used for configuration t <7t;r~ Sw.J 
5 Volume 1t .. oq1 
Comments: ibiAckAs + 7 kck.d-s -t ~ ~: lq b~t0.+J 

CONFIGURATION 3 

6 Material m~ed for configuration C v,:,~ S~,,£ 
7 Volume 

Comments: S"(,- ~-i = L!~ h~~ 

/0 ~/0 ~07 

Date 

3 Z .6</<t 

~ 
QAT 

ft3 

ft) 

ft3 

Date 
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! Date:. __ 10- r> ··· 03._.,___ l Videotape ID: _ ___:_:-1, __ _ 
• •1~• r· i 
:. · 1me: ..... z.; ... {-.g€t~···:····· ·;;:_· --------'; _______ ____ __ _ 

Vll)E.O/CAD VOLUME l\'.l"EASUREl\lENT 

DATA. SUE RT 4 (DO l\fOT GJVE TO MODRLER) 

ECULOGY 
BLOCK$ 

COLO TEST 
FACILl"fY T.t\NK 
<Cffl 

ARE>\NO~ 
AVAILA8U: 
fORTESTING 

i-\lJMU\BLE 
TEST AREA 

........ .; 

--

l 
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i-;--·--•--·--- ----- ··•--······················································ ················r ···························· ··· ··························· ·· ·································· ············· ........ . 
, Date: .. .J?:-:.!.:'.:;···-.-: ... ?..3..... .... Videotape lD: ......... >. ............. . 
i 1" I , une: , 
:. . .. _ ......_ ......... _...,. _ _......, ............... .. .. _ .. ___ ... ............ ...... ................................. .. ... : .................. ...... .............. .... .... ................. ........... ............. ....... ... ........ ............ . 

VIDEO/CAD VOLlJ.M.E i\ilEASlJREl\1'E.NT 

DATA SHEET 5 (DO NOT GlVE TO MOD.ELER) 

J\V !\ILA81..E TEST AREi-\ 
ECO!..OGY BLOCK 
{TYPi 

COLD TEST FACILITY 
TANK (CTF) 

AREA NO r 
I\V/\IL/\BL.E 
FOR TESTING 
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ATTACHJ\lENT 3 

JOB HAZARDS ANALYSIS 

······-- -···-··-·--- --··-···············-·-----·-···:-··················: ................................ .... .............. ...... . - ------, 

TANK FARM JOB HAZARD ANALYSIS 

STANDING JHA NO: fc6MPLE. TEo·;-A"-----w--w- u-·.,·~~·:xPIRESi _____ " l 
TF-SJH/-\-0415 Rev0 [ 05/28/03 05/28/04 
---- - ·-····· ····· ·············· ' ··- ·--· l ········-······ ········ ········· .. - ·· .. - ·- -----i 
.. P..8.s.P..Ag§.Q ... f}Y : Michael Powers/!~9.:0 ... 'f'J..9.!..l.~Y ...................... : ................. , ... ---·---
TITLE: _ CTF Gei1eral__t,,'1aintena_nc_e_r_re_st_in~g_J_H_A _____ ·----·-··- ············ · ............... . 
DESCRIPTION AND LOCATION OF WORK: 
This JHA supports general maintenance and or equipment to i:;ting/demcmstrations at 
th,) Cold Test Faciiity. 

----- -• •• • •••-•• •• • • ••••••••••-•h••• • • •• • •• •••• •• •• •• • •• ••••••••••••••••••••• ••••• • •• • • ••• • ••• •• ••- - - ----- --

LIMIT ATIONS/RESTRICTtONS; 
, Not covered by this JHA: 
1 

• Roof Werk 
• Electrical rxmel outaqes!breaker maintenance 

• •• • ---o• ••• •••• • •• - •••••-• - •-•~- - ............,)1.,,:--•-••• ·•- ·•·- •-• .. • •• ••• •• •• •• • ••••••• •• •• ••• •••• •••••••••••••••••••••••••• • •• • •••• • • ••••••••• • • • n•O• • ••••••••• •••• •••••••••• •• -•• •--••-•-••-• 

SIGNATURES: 

}i:i~~;-}',~n_h,e____ ~i!:~,u~::r~~Y:······· .. ~NVI.RONMENTAL···IRAD.C~i'L·················· ............. - .. . 
IH: \IVP,STE: , OPER.D.,TIONS: l ENGINEERING: · 
Si n3ture on filo · · 

OTHER: ! OTHER: i OTHER . i OTHER 
Si naL1re on file i j ! 
~~£.~~-~~W~ ,,,,,~~~ft~tfllfiH!\J~E~~i'oI~s~: · 

1 

SAFETY HAZARDS CONTROLS 
Faff Hazard; .. -···-·-- .- Training for workers who will b;·u>;po_s_e_d_lo_a_f_a_ll +! -·----·······-································· 

oi six feet or greater ; 
• Employ gvard raliing or personal fa rt arrest ! 

,;ysh~rn :~s fol! protection for pl::Morrris f.. feet or i 
more ab<Wc ,i l0wur lev(,! ! 

Falling Obj~ct·s • H0slrid access to :.ma beneath work ! 
, • Wwar harc-h;;i ts •,vhcn lhern is a potential fof ' 

f srrpmns---···:·-----··· ·· ··· :::pp~~i ::~(J ()i_>){,cts · ____ _. ..... --............ .-.-~--~----
1 · Foolwear (ANSl 241) 

• Substantial (Leat~mr or ,:quali~, finn shai: or boo!} 

1• Worker a.wareMss briefing 
:, Secure. nose:, , cord s, lines, ponab!~ equipment 
I• Material centrer before/during ac!Mty 
i• Housekeeplrig beforelduring activity 
• ' Be aware: of s11ck w.ilking surt'aoes during the 

"vi·nter (oonths 

' 
·-··-·-··.I 
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SAFETY HAZARDS CONTROLS ADDITIONAL TEXT 
·····················-·····----+ --..----.. ----·- ·····-·-·················••·••···········••·•·••·~ 
Exposed or 
Rotating/Moving 
Machlnnry {e.g., 
Pinch, Nip Points} 

i 
! 

• Ensure manofaclurer ins!::illed or recomm13ndEid 
guards aro in place and operational .ii 
pincr, and nip points 
Con!rol loose ·c1oth1nn. nl<ivi~s. b,n hair 
Remove jewelry lhal could come into cc·n!ac: with 
equipment 

~·········-··· ···•·••··· ....,.,.,,..,.. ----1------------· .. ············-·--- ----·- - -········ .. -·-··- ········· ·········· ··········-·· ·· ············ ·· 
!Hand and Port<1b!e ins;:iec.t tools for proper !JUorcls. el(!clrical cords. 

plugs, grounds. and function [Power Tool!, 

1 
• Specif,- special tools for hazardot,s (flammable, 

explosive) atmospheres 
1-------·----•- -GFC? pfOtection_ required ................................................ ................................................ --·• •om~•· ·• ---•m-

044380 LADDER SAFETY Por1abfo Ladders • 
• 1\ss:gn users wt10 have comp!eted tm ir:lng in 

rnconnlzing tacl!lrn tiaz.rncls , ~;afo pra(:ti,:<~ 
• rdei, . and inspe;;Uon crltefb 
• Vi!,ually inspect ihe portabln ,adder bt!fom use to 

mis.ure i;:; safo <Xmdifon 
Sti!<~(:! prop¥ typ1~ .ind size of lad•:for for trii~ job 

• Prnt<:!C! anainst exposure to movinn i 
vehides!equipmarit, and doorways ! 

,. Good Housekeeping aro~md toµ .111d base of ! · 
i • 

i ladder.,..,oy !,',,,, j• Prope< placem~n,, lashing, or holding ladder 
l r1::(1uifed if used on t,!i"1Jerv. surfacP.s. Not<~: 

[ 

[• Slip.resistant font are 
1

;.mt a &t:b:;titutn for . . 

······························· ............... l ......... r.cq_u_i~~.T.E:l~~ ..... .... .......................... ....... ..................... ............ t ....................... ......... .... ............................ ......... . 
Scaffold User ,!: 044313:s USE_R SCAFFOLD SAFETY ,ii. 

, Ensure Scaf;okl 1-ws been inspected prior to u,w 
' f• Scdfo!d Us,Hi, must bti trained ! 

! f. Scaffold Users . Follow any sp<i!cia ! instrucllor;); j 
1 ! unter;id on at!ad1ed sc:,1ffold Slatu:; T;.1q i 
[Medium Risk = :> 50 044480 Medium F!isi< Electric,il Safety ~r ' · 
'NAC and < 600 VAC Eq:.1i 11a!E,nt 

Lcc:.:kouVfagoul 
• insu!a\ed Tools 
• Do not wear conductive accessories unler..s 

rnr:~lE:red r:oncof:~ju(;live by covnrir~9 . v,n1ppinf}, 
!fl!lUlat:nu ,, 

• El0ctric.<1! equiprnont usod for verifying tha! 
circuit:;, are de-energized are tested for proper 

-·····--··- ·· -----········---··----- .,. .... -S'Pern!ior: bnfom !eJ!_!lnf1 thn d;Hirmrniletl c:ircuiL 
Other Ha1.;uds • Visitors are not allowed to operate the site ·· ·· · · 

····---··•-------·'--
elevator unl~;ss trained and authori;wf! hy 

CTf mar:agHrn;~n!. --------·-··················--··· ···· .................................................. .. .. .................. . 

·-- ~ 
Sl 
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INDUSTRIAL 
.. 

HYGIENE 
CONTROLS ADDITIONAL TEXT 

Heat Stress • 020193 HEAT STRESS CBT 

• Train workers/supervisors in heat stress 
recogniUon. prevention, and' control 

.. 

• Obtain general (weather station) WBGT readings 

• Provide water/fluids at work location ' · 

• WBGT readings may be obtained by contacting 
the Hanford Met. Station at 373-2716. 

• Reauest "WBGT readinas for Hammer area• . 
Other Hazards . Be aware of cold stress Issues. Wear appropriate 

winter clothing and take warm-up breaks as 
needed. 

• Be aware of blowing dusts/particles. Goggles 
may be required at the direction of CTF 
manai:iement. 

Manual Liftlng/back • Use lifting device when feasible 
mounted equipment • Workers with previous injuries need lifting 

tools/helpers ,. 

• Keep object close to the body when lifting 

• Do not twist while lifting 

• Evenly support the objec.t by both arms 

• Minimize repetitive liftinq 
Awkward position of • Minimize duration 
shoulders, knees, 
back, and neck 
Chemicals . Brief description of chemical use/activity 
/Chemical Products • Obtain and review appropriate MSDS based on 

chemicals products used/potentially released ' . Ensure workers' EJTA reflects hazardous waste 
exoosure 

FIRE SAFETY CONTROLS ADDITIONAL TEXT 

Constructi on and . Fire Marshall Permit 
Modification Doors, 
~alls, Fl oors, HVAC, 
Roofs 
Fire Hydrants • Fire Marshall Permit 

'1 

Compressed Gases • Fire Marshall Perin,t 
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ATTACHMENT 4 

ASSIGNED PERSONNEL AND TEST RESPONSIBILITIES 
.. 

The following tab re contains the list of positions defined by this test plan and the individuals 
assigned to each pos~tion. These lead individuals have t}:le option to designate personnel for these 
roles. This list is to be posted at the test site in trailer Bldg. 672 and red-lined as necessary to 
keep the list up to date~ ' 

Position or Title Lead Individual Contact Phone Number 

Task Advisor Ron Cairnus 372-3385 

Test Director Patricia Kabage 372-0036 

S&H Representative Ken Worley 376-1949 

CTF Management Jamie Morris 373-9340 -

Quality Assurance Joel Cannon 372-3241 

Design Authority ; . Ray Merriman 3il3-99l5 37Z-/(£3 
System.Engineer Andy Cockrell 373-4189 

'> 
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ATTACHMENT 5 

EXECUTION AND TEST APPROVAL 

RPP - \8744, Rev. 0 

Any equipment no"n-confonnance or anomalies will be listed on the Exceptions List (Attachment 
5). . 

EXECUTED BY '· 

Test Director/Organization Date Test Operator/Organization Date 

Test Operator/Organization Date Te~t Operator/Organization Date 

Test Operator/Organization Date Test Operator/Organization Date 

Test Operator/Organization . Date Test Operator/Organization Date 

WITNESSES 

Witness/Organization Date Witness/Organization Date 

Witness/Organization Date 
'r 

Witness/Organization Date 

Witness/Organization Date Witness/Organization Date 

Witness/Organization Date Witness/Organization Date 

.... ~ . 

9t 
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ATTACHMENT 6 
·• 

EXCEPTIONS LIST 

Number each exception sequentially as it occurs and record the exception 
Enter name and org~ization of objecting party for each exception. 
Enter planned action to resolve each exception when such detennination is made. 
Enter the exception number on the applicable procedure step '· 
The Test Director and Quality Assurance approve the resolution. 

RPP-18744, Rev. 0 

No. EXCEPTION RESOLUTION SIGNATURE/DATE 

2.. 

3 

f'u~!~ t,u.,\-o~ 
er-hr In ~'on 2,., 

11> ~~""" i.,or\i:. y,u>rt-, 

t~ci~ 

s~·°"' 1-. 'l skf s :n Ml. 

J:} i CA,rtlV~ fw-,'5'>t/· 
~"J~ 

Test Director 

Test Director 

.. 



NO. EXCEPTION 

: 

'J 
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· • 

., 

·• 

RESOLUTION 

I , 

;., 34 

5~ 

.. 

, 
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SIGNATURE/DATE 

Test Director 

Oualitv Assurance 

Test Director 

Oualitv Assurance 

Test Director 

Qualitv Assurance 

Test Director 

Ouoli!Y Assurance 

Test Director 

Ouali1v Assurance 

Test Director 

Ouali!Y Assurance 

Test Director 

Oualicv Assurance 
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ATTACHMENT 7 

GENERAL DATA SHEET 

General Data ·sheet for testing. the Video Observation Technique at CIT 
j .. 

Test Personnel Comments, Observations, or SuQ:glemental Data 

Test Procedure Section Page: 

Date: Time: 
Test Description: 

Comments, Observations, or Data: 

'1 

.Data sheet entries by: Date: 

Reviewed by: Date: 
Test Director 
Reviewed by: Date: 
QAT 

. . 
(Make additional copies of this page as needed) 

RPP-18744, Rev. 0 
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APPENDIXB 

WORKING COPY OF PROCEDURE 
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~ . -l~l _;;r;-;1. ~ ENGINEERING DATA TRANSMITTAL 
I. EDT 820116 

T o g ,nn; IA. Pagel of 

2. To:. (Receiving Organi1:ation) 3. From: (Originating Organization) 4. Related EDT No.: 

Tank Closure Project Tank Closure Project NIA 
7. Purchase Order No.: 

NIA .. 
S. Proj./Prog./Dept./Div.: 6. Design Authority/Resp. Engr ./Design Agent: 9. Equlp./Componcnt No.: 

SST Projects R.E. Merriman. NIA 
10. Systcm/Bldg./Facility: 

' .•· NIA 
8. Originator Remark:; : 12. Major Assembly Dwg. No.: 

For Review, Approval and Release 
r NIA 

13. Pennit/Permit Application No. : 

NIA 
t l. Receiver Remark!;: 11 A. Design Basi~ Document? D Yes r&l No 14. Required Response Oat.:: 

NIA 

15. DATA TRANSMITTED (F) (G) (H) (I) 

(A} (C) (D) Approval Reason Origi- Recciv-
(B) (E) for . nalor er 

Item Docurncnt/Drnwing: No. 
Sheet Rev. Title or Description of Data Transmitltd Desig- Trans- Dispo- Dispo• 

No. No. No. nator mittal sition sition 

I RPP-18~34 0 VIDE,OICAD MEASUREMENT PROCEDURE Q 1 I·+ I-+ 
·~r!,' I"\--I . _., -, ,, '...J .. ·-

. .. 
16. KEY 

A1>~rov-Jl Desi1m~lor (F) Be~son for Transmillal (G) I:1i~ll2:ii!i2n iHl ~ (I} 

Sec rn:-ESHCI-Q-INSP-(:;Q5 I. Approval J. Pos1-Revicw 1. Approve~ 3. Re\·iewcd no comment 5. Disappro\·cd 
2. Review 2. Approved w/commcnt 4. Reviewed w/commcnt 

17. SIGNATURE/DISTRIBUTION 
(G) (H) (G) (H) R,a- Disp. 

(J)Name (K) Signature (L) Date (M)MSIN Rea- Disp. (J) N.me (K) Sigmturc (L) Dale (M) MSIN 
son . 5011 

I I Design Au lh . J!_£ /f ( ./l-, V'77'f<T ....,,-;' 
R.E. MerrimanRl-14 tolr/4,-:i... ;f1-1y 

f , Resp. E~r. . , K, 7J 0· /JJ<,,4,1,::::.:y.J,,J,~ fov ~h, c.tc... c,J,=,;t., /~/9 /r, '-=! 

\ 1 
Resp. Mgr. "-.: ~L J-,,J,, 
T.L. Sams S7-83 ~~ ~ ~ ~~ 
QA 

~// 
I t 

./.1M-, t I J.M. Cannon S7-07 

I I 
Safety / /R" /4 
R.E. Butler S7-07 A <z:=~ /i) ~ 's 
Env. II 

Desigi1 Agent 

I I M.A. Haq Rl-14 °f'ltJh'>r1 rh /o/of/oJ 
' 

l8;.M,d.,,r- /~~'l--oJ 
19. DOE APPROVAL(ifrcquircd) 20-R.-£./Jta,1/V~__, !!lefff! Ctr!. No. 

,1$'.i"gnature f1( 1:/U r originator Date Design Auth./Resp. Engr./Rcsp. Mgr. 
-L . 

BD-1400.172.l (0&/03) 
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VIDEO CAMERA/CAD MODELING SYSTEM: 
PROCEDURE FOR TEST PLAN PART .I 
(RPP-17663) 

PA Kabage 
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U.S. Department of Energy Contract DE-AC27-99RL 14047 
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Abstract: This procedure provides the steps to perform Part I of the Test 
Plan for the Video Camera/CAD Modeling System (RPP - 17663) . 

TRADEMARK DISCLAIMER. Reference herein lo any specific commercial product, process, or service by l!ade name, 
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PROCEDURE FOR THE VIDEO/CAD VOLUME MEASUREMENT TECHNIQUE 
VERIFICATION •· 

1.0. INTRODUCTION 

This test procedure is designed to be used in conjunction with cfocument RPP-17663, Rev. 0. 
RPP-17663 is the Test Plan for the Video Camera/CAD Modeling System. This procedure 
covers the steps to perform the CTF portion of the test plan, section 6.0. All of the data sheets 
referred to in this document can be found in Attachment 2 of the test plan document. 

2.0 TEST PROCEDURE 

2.1 FIXED DATA 

' 
NOTE: This section only needs to be performed once during the entire test and may be 
performed at any time before videotaping occurs. Also, references I and 2 are described f the · 
bottom of Data Sheet 1. £ T"-- ~l\oi,l)·YI, >¥1? fVI~ ~ ~W~ rn ~, o;h,,r.(_!;'~;)"J 

\ '-!"l•-1-<>J e){c.ef¼1'ofl 1.. \o;i,, 
\,, 1. MEASURE distance from reference 1 to the camera . so-,_.J 

\2. RECORD distance on Data Sheet l , Line 3 

~ -3. MEASURE distance from reference l to the simulated riser equipment 

~ 4. RECORD distance on Data Sheet 1, Line 5 

~ 5. MEASURE distance from reference 2 to the camera 

'v6. RECORD distance on Data Sheet 1, Line 4 

"-.J7 . MEASURE distance frorri reference 2 to the simulated riser equipment 

~ 8. RECORD disrance on Data Sheet 1, Line 6 

~ 9. MEASURE horizontal distance from simulated riser equipment tQ camera (center to 
center) 

~10. RECORD distance on Data Sh.eet 1, Line 8 

""1 11. MEASURE vertical distance from lowest simulated stiffener ring to the tank bottom 

~ 12. RECORD distance on Data Sheet 2, Line 1 

\ 
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~ 13. REPEAT steps 11 and 12 until three measurements have been taken along the length of 
the stiffener ring 

~ 1_4. ME~{!RE .distance between the i~west two stiffener rings 

~ 15. RECORD.distance on Data'Sheet 2, Line 2 
I J 

., 

~ 16. REPEAT steps 14 and 15 until three m~asurements have been tak~n along the length of 
the stiffener rings 

~¥-f~c) ·17. MEASURE distance between the sec_ond and third stiffener rings (the stiffener ring 
s\t~-~ closest to the tank floor is the first stiffener ring) 

o,1-o'" ~1 
c,Yf 18. RECORD distance on Data Sheet 7, Line·3 

-~ @,,~j)} 
l- ,,.. 1' (l't 

/(l-f'-1,J'J 

19. REPEAT steps 17 and 18 unti I three measurements have been taken along the length of 
the stiffener ring · 

~ 20. MARK camera umbilical to indicate when the camera is 15 and 25 feet above the tank 
bottom 

\;21. RECORD simulated debris outer pipe diameter on Data Sheet 1, Line 9 

~ 22. RECORD outer pipe diameter of simulated riser equipment on Data She~t l, Line 7 

2.2 STAGE TEST AREA FOR VIDEOTAPING 

~23. ENSURE test area of the tank is free of undesired items (i.e. ecology blocks, troughs, 
etc.). 

"v24. ENSURE ecology blocks, that may appear in the videotape, are covered 

~25. ST AGE a waste berg as directed by Test Director 
I 

. \ 

NOTE: Thompson Mechanical wi l(bring waste simulant into the CTF tank, incrementally, 
and place it in the test area under the direction of the Test Director. 

"y 26. RECORD simulated waste berg loca~ion on Data Sheet 4 

~ 27. RECORD simulated waste berg volume on Data Sheet 3 

'028. RECORD type of material used for simulant on Data Sheet 3 
\"""29. REPEAT steps 25 through 28 until three bergs are set up in the test area 

"-.130. MARK a simulated liquid pool edge on the tank bottom 
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~ 31. MEASURE the simulated liquid pool edge distance from the tank wall 

~ 32. RECORD distance on Data Sheet 3, Line 1. 

~ 33. REPEAT ~teps 31 and 32 until three measurem~nts have been taken along the length of 
the simulated liquid edge 

~34. RECORD liquid pool edge on Data Sh~et 4 

~ -35. PLACE simulated pipe debris in test area under the direction of the Test Director 

~36. RECORD simulated pipe debris location ~n Data Sheet 4 

2.3 VIDEO TAPING A. .,;,o') . 

-~,)1\3 ;6or~'5 (t;' '° 
1t,.'J.e,t.,V1' ~ 37. SET camera atZfeet above the tank bottom 

~ 38. RECORD camera height ab6ve tank bottom on Data Sheet 1, Line 1 

~39. POWER ON camera and vid~o taping equipment 

~ 40. LABEL new videotape 

~41 . RECORD videotape ID onto data sheets 1, 2, 3 4 and 5 

~42. INSERT videotape into recorder 

'-v43_ RECORD videotape frame number on Data Sheet 1, Line 1 
~ "' (/)_ 10--;',_~03_ . . . . 

e,~~ · '\/44_ TURN-OFF tank and feetht;< lighting that 1llum111ates the test area of the tank 

~45. START recording 

• Using a wide angle'zoom setting, Pan across the simulated tank floor and wall , 
using different Tilt settings as necessary. 

• Zoom in on e~ch area of sjmulated waste, individually and together as 
appropriate. 

• Zoom in on any simulated in-tank debris, individually and with nearby 
simulated waste. 

• Using a wide angle zoom setting, Pan.across the simulated tank floor and wall, 
using decreasing Tilt settings. 

• Obtain any additional views as necessary. 
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'""v46. STOP recording , 
' . @ \(y'\,n 

e,-.;.~ 0
" '-1 'v47. TURN-ON tank Elfld faeifil¥.lighting 

'2t. _ 2Sor @ ID -'\.,0'3 nor 1AUi '"' s.k.f r[. 
{;~~1°"-'48. SET camera ah15 feet abo~e the tank bottom, ~h1c:hM.r f.JA.S 

'-.J 49. RECORD camera height above tank bottom or{Data Sheet 1, Lint; 2 
,_ 

""150. RECORD videotape frame number on.Data Sheet 1, Line 2 
- - ~ \I) A .,a) 

~~4 ½:t. TURN-OFF tank~lightin~ 

ls2. ST ART recording 

• Using a wide angle zooin setting, Pan across the simulated tank floor and wall, 
using different Tilt settings as necessary. 

• Zoom in on each area of simulated waste, individually and together as 
appropriate. 

• Zoom in on any simulated in-tank debris, individually and wi th nearby 
simulated waste. 

• Using a wide angle zoom setting, Pan across the simulated tank floor and wall, 
using decreasing Tilt settings. 

• Obtain any additional views as necessary. 

'\,53 _ STOP recording A/o) 

~.,,q 'vs4. TURN-ON tank ~lighting 

"vss. REMOVE videotape from recorder 
. 'J 

"'-t-56. ENSURE videotape ID matches.the ID on the data sheets 

"-I 57. SET ASIDE data sheets and videotape to go to modeler (see NOTE below) 

~ 58. POWER-OFF camera and videotapi~g equipment 

59. REPEAT steps 23 through 58 until a total of three videotapes are made 

NOTE: The videotape and relevant data sheets will qe given to the modeler at a mutually 
agreed upon time and place so both the QAT and the Test Director are present. The QAT, 
the Test Director and the modeler will all sign the Videotape and Data Packet Sign-off Sheet 
located in Attachment 1 of the test plan. 

•-
l,5 



RPP-18744, Rev. 0 

APPENDIXC 

MODELING DOCUMENTATION OF VIDEO 1 

66 



H:\CHG\CTF\CAD FILE\RPP-18744-Vl .dwg 

SIM WASTE 
PILE V1-1 

SIM WASTE 
PILE V1-2 
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AutoCAD LAND DEVELOPMENT DESKTOP, Re lease 2i, VOLUME ESTIMATE 

Based on 10/10/03 Video Recording at the Cold Test Facility (CTF) 

VIDEO TAPE No. 1 

VOLUME CONVERSION TABLE FOR CTF VIDEO MEASURDAENT RESULTS: 

Descrip tion : Cubic Meters: Cubic Feet : 

WASTE Pl LE Vl -1 
TOTAL SOLIDS: 0 .536 18.93 

WASTE PILE Vl -2 
TOTAL SOLIDS: 1. 191 42 .05 

WASTE PILE Vl -3 
TOTAL SOLIDS: 0.}14 11 .09 

VIDEO No. 1 
GRAND TOTAL: 2.041 72.07 

Results_, of the Video Camero/CAD Modeling System Test 
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0.536 (F) Average 
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0 .314 (F) End area ---
0.314 (F) Average 
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Cold Test Facility Site Volume. Tobie : Unadjusted 

Cut Fill Net 
Site Stratum Surf1 Surf2 cu .m. cu .m . cu .m. Method 

~----------------------------~--------------------=-------·-------~~=-=~ 
SWP2-1 V2-P1 CTFbo\tom SWP V2-1 0.000 0.525 0.525 (F) Grid 

0 .000 0.529 0 .529 (F) End oreo ---
0.527 (F) Average 

SWP2-2 V2-P2 CTFbottom SWP V2-2 0.000 0.694 0 .694 (F) Grid 

0 .000 0.695 0.695 (F) End area ---
0.694 (F) Average 

SWP2-3 V2-P3 CTFbottom SWP V2-3 0 .000 0 .15\ 0 .15\ (F) Grid 

0 .000 0 .151 0 .151 (F') End area ---
0.15 1 (F) Average 

AutoCAD LAND DEVELOPMENT DESKTOP, Release 2i, VOLUME ESTIMATE 

Based on 10/10/03 Video Recordin9 ot the Cold Test Facility (CTF) 

VIDEO TAPE No. 2 

VOLUME CONVERSION TABLE FOR C1F VIDEO MEASUREMENT RESULTS: 

Description: Cubic Meters: Cubic Feet: Collons : 

WASTE PILE V2 - 1 
TOTAL SOLIDS: 0.527 18.61 139 

WASTE PILE V2 - 2 
TOTAL SOLIDS: 0.694 24.51 183 

WASTE PILE V2-3 
T01AL SOLIDS: 0 .151 5 . .33 40 

VIDEO No. 2 
GRAND TOTAL: 1 . .372 48.45 362 

Results of the Video Camero/CAD Modeling System Test RPP-18744 Rev. 0 
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SWP 1 V3-P1 CTFbotlom SWP V3-1 0 .000 0 .841 0.841 (F) Grid 
0 .000 0 .862 0.862 (F) End oreo ---

0.852 (F) Average 

SWP 2 V3-P2 CTFboltom SWP V3-2 0.000 0.941 0 .941 (F) Grid 
0.000 1.000 1.000 (F) End area 

0 .971 {F) Average 

SWP 3 V.3-P.3 CTFbottom SWP V.3-3 0 .000 0.195 Q_ 195 (F) Grid 

D.DDD 0.196 0.196 (F) End orea ---
0.196 (F) Average 

AutoCAD LAND DEVELOPMENT DESKTOP, Release 2i, VOLUME ESTIMATE 

Based on 10/10/03 Video Recording at the Cold Test Facility (CTF) 

VIOEO TAPE No. J 

VOLUME CONVERSION lABLE FOR CTF VIDEO MEASUREMENT RESULTS: 

Description: Cubic Meters: Cubic Feet: Gallons: 

WASTE PILE V.3-1 
lOTAL SOLIDS: 0.852 30.08 · 225 

WASTE PILE V3-2 
TOTAL SOLIDS: 0.971 34.29 256 

WASTE PILE V.3-3 
TOTAL SOLIDS; 0 .196 6.92 52 

VIDEO No. 3 
GRAND TOTAL: 2.019 71.29 533 

Results of the Video Camero/CAD Modeling System Test RPP-18744 Rev. 0 
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A B C D E F G H 
Estimated Actual 

1 Video Measurement Volume · Volume - - ----
2 1 1 18.93 17.81 - -----· -
3 1 2 11.09 17.81 

•l----·- -· ·- -· · 
4 1 3 42.05 41 .55 ---·--._. _ _____ 

- ·-
5 

,, ,_ 4 18.61 17.81 ...__ --· ·- . - 5.33 - -
6 2 5 11.87 - - ·· ····· · .. 
7 2 6 24.51 29.68 -
8 3 7 30.08 30.42 --
9 3 8 6.92 14.10 .. 
10 :3 9 34.29 32.65 -----
11 

··-
12 ·- L...______.._--
13 Total Volumes Estimated Actual Error with 80% Confidence -- Vid.eo 1 

n••-

14 72.07 77.168 0.9339363 Average 0.891324 ---
15 Video 2 48.45 59.36 0.8162062 Standard Deviatlon 0.06525 .. ·- ____ ,. 
16 Video 3 71.29 77.168 0.9238285 N 3 ·--- --- ·- ·-· --
17 t-value(0.90,2) 1.886 ··--
18 RHW 0.071049 ___ ___ ., ___ .. ----------·-19 LL 0.820274 . - · - -
20 UL 0.962373 - ·-- · 
21 Pool Diameters .,... .. ___ 

·-· ----
______ .. 

-· Ratio 
Estimated Actual (Estimated/ 

22 Diameter Diameter Actual) Error with 80% Confidence .___ - ··· ·· - .. 
23 1 34.375 34.8473 0.9864475 Average 0.987765 ...__ -- -·- - ·- -·- ~ . ·-· 

24 2 39.354 40.0835 0.9817997 Standard Deviation · 0.006722 . .. 
25 3 36.375 36.5560 0.9950487 N 3 -- - -- ·· -·---· 26 t-value(0.90,2) 1.886 - ·-· ~ ------ ··---- ---·-- --~--
27 RHW 0.00732 --------
28 LL 0.980446 

' 
•·· • ------ .. 

29 ' UL 0.995085 i 
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A 8 C D E F G H 

.....1. Video t.leasurement Estimated Volume Actual Volume ----- -· ·-1-----·· ~--1--- •-

2 1 1 18.93 17.808 --- --- - - - -- · 
...1.. 1 2 11 .09 17.808 ·-·-
~ 

1 · -
3 ·-== s.,o_~ 41.552 

5 y-- --
4 - 18.61 17.808 

·-· ·- •·• - ·-· -- -
.....L 2 ---- --· 

5 5.33-- ·· 11 .872 -- ---·-
7 2 6 24.51 29.68 ---- - -· 
8 3 7 30.08 30.422 --·-- - ---
9 3 8 6.92 14.098 

cJ.Q. 3 
§-- · 34 .29 32.648 -11 --· -··-_g_ 

Tcial' 
----

13 Estimated Actual Error with 80% Confidence 

Ji Video, =SUM(C2:C4) =SUM(D2:D4) zC14/014 - Average =AVERAGE(E14:E16) 
15 ·-· Video 2 =SUM(CS:C7) =SUM(D5:D7) =C151015 Standard Deviation =STDEVIE14:E16l 
16 Video 3 -· =SUM(CB:C10) =SUM(9Jl:D10) =C16/D16 N 3 
17 t-value(0.90,2) 1.886 -- · 18 RHW =H 11•H 15/SORTCH 16) ···· - LL •H14•H18 ..!! 1--- ---· - '----·- · ·- 1------ ---- - ·---·-- - --·· 20 UL =H14+H18 ---· -·- -· ,,. _ ,. · ·- - ·-- --21 Pool I ---- - - --1-- -- ---- ····~ ---

Ratio 
22 Estimated Diameter Actual Diameter (Estimated/Actual) Error With 80% Confidence - f-- -

34.375 34 .84726666666 "'C23/023 Average =AVERAGECE23:E25\ 23 1 .. 
2 39.35'4 40.08353333333,; •C24/024 Standard Devia~on =STDEV(E23:E25) ..1i -----

25 J 36.375 ~ -558 =C251D25 N J 
26 -·· 

t-value[0.90,2) --·-·· 1.886 ---
27 I RHW =H26*H24/SQRTIH25l -- -r···-- --
~ ~ - ... ~.------ --- ----·- --·· ~ ·- LL =H23-H27 

29 UL =H23+H27 
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Spreamheet Own..-: C W Burru_J> 
SprNmlwet FIie Number: '\ I 
Fila Nam• ofSpraadsh-t C1DB_Errct_Estlmats_Flnal.)d& 
Location of SprvadslNMrt: \\Chardocs on AP012\AII By Staff Member\Burrup\C106 Vol Estimst86 
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Brl• f D88Griptlon af Sp~chheet: Calcula1e8 the precision of ei!tlmlltlng volumes.or bergs and diameters of pools at an 
80% confidence l&V&I. 

ANllfflpUons: 

81 l;h&Cll8Q 

Name Cell Intended Fom,ula F...,e&on Cell Fonnula By Data 

Goml'lUfations A2 to D10 Data tBble • lnn1 .t dllla None ~ IAfhU.H" 
C14 Ccml)(ltes total estimat,cf volume for =SUM(C2:C4) 

\/Idec 1 by sumrring the video 1 
✓, .#~¥~ estimates 

C16 Computes total estmate<:t wlume tor ;8UM(C5:C7) . 
video 2 by ,ummlng the Video 2 -

M estimales lm/~:19' 
C16 Compi,tes total estimated YOlume for =SUM{C8:C10) r , 

video 3 by summing the video 3 
../A estimates L ,L . 

D14 Computes total acrual volume for =SUM(D2:04) 
, ,, 

-Video 1 by summing the video 1 
/~ All?Y/.i.J' volumes 

D15 CornpulM total adllal volume for •SUM(D5:07) 
. , 

video 2 by ltlmmlng the VldlO 2 
h _j 

volumes 
D18 Compute& total adiJal volume for =SUM(DS:010} .. . 

'lldeo 3 by summing the video :3 
h .A1/.r,.J," volumes 

E14 . Computos ratio of estlrmIted 't'Cllume :aC1•/014 
. 

to actual volume fOr Video 1 /A: · . .. hJ/n 
E15 Compute11 ratio of estimated volume =C151D15 ~ , 

to actual voll.Blle for Video 2 L. _,,._,,_ -~ 
r 

E16 Compute1 ratio of estjmatsd volume =C1M>1S 
, 

to 11r:tual volume for Video 3 f.ilr, .1~/.,."7 
H14 Tl'le average er lhe volume ratios for a.AVERAGE(E14:E18) 

, r , 

video 1. 2 and 3 Ar /"-n. -

H15 The atandard deviation {&4) of.the =STDEV(E14: E 16) r , 

volume ratios for VldBO 1, 2, and 3 Li ..._ L ,I 
~ 

H16 . n,e number (N) of ratios used In the NA 
, 

average c.alculatlon (number of 
/I 

., ;. 
· videos) 

H17 Tha l-atatlaflc (tval) f0r a 2-alrled 80% NA- from statistics • r 

Coolldene& Interval with N-1 degrees !:SI:)!• 
·/~ . 1 ., ·-Qffniedom; 

H18 The Relative Half Width (RHW) ofan .,H17-H161SQRT{H16) 
. ., 

80% Confldel'lce Interval - this la !tie 
precision (l-va1•5(!/sqrt(~} "/.A ,_ ... ., 

,.,,,, ,.,_,"' 

H19 Tha lower llm!t of the 80% oon11dence =H14-H18 
. , 

Interval {ave,_ - RHW) . L, _,,_L_, L__ 

H20 The upper limit ofths 80% •H14+H1a · 
LM 

r ;r 

confidence Interval laveroae + RHW\ ·~., ,I ,,.. .. 
823 throuoh 02.5 Data table ~ lnllUt d::ita NA J~ "' - . 
E23 Computes ratio of estlmaled dlarnetst =C23/D23 

,, . 
to aduel diameter for Video 1 

/h .... ~,. 
~, "'" 

E24 Computes rrio of estimatad diameter =C24JD24 
. ., 

. lo adual diameter t>r Video 2 
,LI .,,_j ... ~ ... "f . 

. . 



Cell 

E25 

H23 

H24 

H25 

H26 

H27 

H28 

H29 

lnlllndff Form!,lla F1.1nctton Cell Fonnula 
Computes ratiO d estlmeted diameter =025/025 
to actual diameter for Video 3 

The ave,:age of th& diameter rail<>$ =AVERAGl!(~:E25) 
for video 1 2 and 3 
The standard devfat!on (~) otthe "5TDEV(E23:E25) 
diameter ratios fol video 1, 2, and 3 
Tile number (N) of tallos used In the NA 
avwage calo.Jlation (number of 
videos 
The kbltiltic (t~I) for a :Z4lded ~ NA- from 51atls~es 
Confidence lnlerval with N-1 degrees table . . 
Toa Relative Haff Width (RHW) of an =rt26"H241SQRT(H25) 
00% confidence lntBrval - ttis Is Iha · 
pr9dsion (WSl"scuf 5qrl( N)) 
The ltJM1r lrnlt of tha 80% eonndenee =~H27 
lnl8tva! 11v 
The upperlll'lllt of the 80% •H23•H27 
oonflclence Interval ave111 e• 

n ,1. 
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