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Final Survey Instructions 
Building 776 1'' Floor 
Survey Unit 776013 

Purpose: 
This instruction provides guidance for collecting gross gamma and removable contamination data to 
quantify the amount of residual contamination in Survey Unit 776013 prior to demolition. NaI 
measurements are performed in accordance with 'I INS-535-Ludlum2350- 1 with Sodium Iodide Detector". 

Equipment and materials: 
1. A Ludlum 44-17 attached to a Ludlum 2350-1 set to collect five-minute counts that will be displayed 

on its LCD window. 

2. A Bicron G-5 attached to a Ludlum 2350-1 set to collect five-minute counts that will be displayed on 
its LCD window. 

One Electra with attached DP-6, calibrated and daily response checked. 

Two probe holders, one for the G-5 and one for the 44-17 with tin shielding. 

Calibrated and daily response checked SAC-4. 

Measuring tape or laser range finder. 

3. 

4. 

5. 

6. 

Note: The NE Electra with DP-6 probe and the Eberline SAC-4 shall be used in accordance with RSP- 7.01 
and 7.02 

Procedure: 
1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

Inspect instrument for obvious damage and ensure battery voltage is equal to or greater than 4.6 volts. 
If battery voltage is less than 4.6 volts change the batteries. 

Complete daily performance checks for Sodium Iodide detectors to ensure the instrument is 
bctioning properly by using Americium-241 source TS-912. Record results on Sodium Iodide Data 
Sheet. 

For floor and concrete wall background measurements, perform a 300-second background count (on 
contact with floor) with a Bicron G-5 for floors or Ludlum 44-17 for walls at background location in 
room 404. Record background counts next to "Bkg Floor" or "Bkg Concrete Wall" in background 
column of attached "Sodium Iodide Data Collection" sheets as needed. 

For block wall background measurements, perform a 300-second background count (on contact with 
block wall) with a Ludlum 44-17 at background location in room 404. Record background counts next 
to "Bkg Block Wall" in background column of attached Sodium Iodide data collection sheets as 
needed. 

For ceiling background measurements, perform a 300-second background count with a Ludlum 44-17 
at background location in room 404. Hold the probe waist high, pointed toward ceiling and place a 
sheet metal plate in front of the detector (take background measurement in this configuration). Record 
background counts next to "Bkg Metal Ceiling" in background column of attached Sodium Iodide data 
collection sheets as needed. 

Mark the sample locations on the surfaces to be measured. Take all measurements on contact with the 
marked surface using tin side shields on the Bicron G-5 and tin side and back shields on the Ludlum 
44-17. All Sodium Iodide readings shall have 300 second count times. 

Collect sodium Iodide, total surface activity and removable surface activity measurements (60 second 
count times for TSA and RSA measurements, including local area backgrounds) at all locations 
marked on the attached map. 

Record the NaI and NE Electra measurements on the attached sheets. Note any items or conditions 
that may have affected the measurement in the "remarks" section. 

Count swipes for 60 seconds with a SAC-4, record result on attached sheet for removable 
contamination. 



Final Survey Instructions 
Building 776 1'' Floor 
Survey Unit 77601 3 

Surface 
Floors and cement 

Table 77601 3-1 : Survey Requirements 
Type of Survey 
Total Alpha Activity 

Probe 
BicronG-5 or 

walls 
All Surfaces , Total Alpha Activity Block walls 

Total A1 ha Activi 

Placement 
On contact 

Ludlum 44- 17 
Electra with DP-6 On contact 

All Surfaces 
Ceiling 
Block Walls 

Floors and cement 
walls 

Metal ceilings 

Bicron G-5 or I On contact 

Removable Alpha 
Total Alpha Activity 
Background 
measurement 

Background 
measurement 

Background 
measurement 

Count Time 
300 seconds 

60 seconds 
300 seconds 

Ludlum 44- 17 

Ludlum 44- 17 

Bicron G-5 or 
Ludlum 44- 17 wall at background 

at background location 
in room 404. 
Probe waist high, 
pointed toward ceiling 
with sheet metal plate 
on end at background 
location in room 404. 

I location in room 404. 
I On contact with floor 

I 
I 300 seconds Bicron G-5 or 

300 seconds A 



FINAL SURVEY REPORT 
Survey Unit 776013 

1) Introduction and Scope 

A pre-demolition radiological survey (PDS) is performed prior to building demolition to 
define the radiological conditions of a facility. A PDS survey for survey unit 77601 3 has been 
completed in accordance with guidelines outlined in the "Radiological Pre-Demolition Survey 
Plan Building 776/777". Based on the results it is recommended that no further remediation is 
needed, and that the survey unit may be encapsulated in preparation for demolition. Isolation 
controls shall be put in place to prevent recontamination of the area. This report has been 
prepared in accordance with sections 3 and 8 of the "Radiological Pre-Demolition Survey Plan 
Building 776/777". 

At the time of the 1969 fire room 134 east was part of room 134. The north, south and west 
walls were built after the fire cleanup. Room 134 east contained gloveboxes and pencil tanks 
that were used for machining processes. Carbon tetrachloride and trichloroethane were used 
as cleaning solvents during machining operations and were known to have leaked onto the 
concrete surfaces of room 134 east during operations. 

2) PDS Methods and Techniques 

The PDS survey results determine the Average Surface Contamination Value (ASCV,) and 
source term for the survey unit. These parameters are used determine whether the building 
may be demolished within the limits outlined in the "Radiological Pre-Demolition Survey 
Plan Building 776/777". 

[-. L* 

To obtain a statistically powerful number of data points, a minimum of 30 survey points were 
selected per survey unit. A random start, systematic grid method was used to identify the 
survey point locations. Three types of surveys are performed at each survey point as follows: 

a) Painted surfaces are evaluated for potential contamination under coatings using sodium 
iodide (NaI) gamma detectors attached to a single channel analyzer windowed for the 59 
keV gamma-ray (Am241). The standard background reference in room 1 19, near column 
C-9, was used. Since these gamma measurements quantify contamination at depth as well 
as the surface, this survey data is used to estimate contamination levels on all surfaces of 
the survey unit. 

b) Direct alpha surface contamination measurements are performed using a NE Electra 
survey instrument with attached DP-6 probe. This data may be compared to the NaI 
survey data to show the fraction of contamination that is directly on the surface verses 
imbedded in the material matrix. 

c) Removable surface alpha contamination surveys were performed by swiping the survey 
point with a 47mm filter paper then counting the filter paper on a SAC-4 alpha counter. 
This data may be used to gauge the effectiveness of encapsulation following the PDS. 

To conservatively determine the final Average Surface Contamination Value (ASCV,) for 
the survey unit, the source term associated with inaccessible areas of the survey unit (as 
described in section 4 of this report) is added to the source term calculated by the PDS 
survey. 

/e. 

L 
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FINAL SURVEY REPORT 
Survey Unit 776013 

Maximum (dpm/lOOcmL) 

3) ALARA Post Remediation Surveys 

(In-process) (Follow-UP) 
135,995,093 171,972 

In addition to the PDS used to determine the Average Surface Contamination Value (ASCV,) 
and source term for the survey unit, surveys were taken to determine the effectiveness of 
remediation efforts. 

Minimum (dpm/1OOcmZ) 
Average (dpmll OOcm‘) 
Average (pCi/m2) 
Source Term (pCi) 

Remediation is performed to demonstrate a reasonable best effort is made to maintain 
releases to the environment and doses to the workers ALARA. Remediation may include 
decontamination, or removal of parts of the structure such as block wall removal. 

19,229 16,600 
8,872,773 75,430 
399.67 3.40 

133,671 52 1,136.38 

a) Floors 

The in-process surveys identified widespread contamination associated with the floors in 
survey unit 776013. There are three “sheep-dips” located in survey unit 776013 which 
were uncovered after the in-process survey was completed. The decision was made 
based on in-process survey data to shave the entire floor surface and re-survey unit 
77601 3. For follow-up surveys the entire surface area of the “sheep-dips” were 
considered as part of the floor grids that they are located in. Approximately 26.76 m2 of 
the concrete floor was removed with an excavator after the final PDS survey was 
completed to remove two large steel frames that were imbedded in the concrete. A 
summary of remediation results is shown below in Table 1. This. data indicates a highly 
successful decontamination factor (DF) of 1 18 or a 99% reduction in source term. 

Table 1: 
Floor Remediation Results 

I I Pre-Remediation I Post-Remediation I 

b) Walls 

“High density” NaI surveys were performed on walls in Area I11 to develop a risk based 
classification of walls. Additionally, a series of holes were made in the hollow block to 
provide internal contamination levels. The general trend of contamination levels showed 
the highest levels at the top and the lowest levels at the bottom. This data along with the 
identification of load-bearing walls provided the basis for classification of building 776 
area V walls into three categories: 

i) Type I - Structural or non-structural wall with average contamination levels ranging 
from < MDA to approximately 100,000 dpd100 cm2. These walls require no further 
remediation. 
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FINAL SURVEY REPORT 
Survey Unit 776013 

ii) Type I1 - Structural or non-structural wall with average contamination levels that 
range from > 100,000 d p d l  00cm2 to <1,000,000 d p d l  00cm2. Some of the type I1 
walls are structural and it has been determined by Engineering that removal is not 
,allowed. For non-structural type I1 walls partial removal was performed to eliminate 
the inaccessible area at the top of wall. This will allow additional engineering 
controls to be applied to minimize the risk of a localized airborne event during 
demolition. 

iii) Type I11 - Structural or non-structural wall with average contamination levels that 
exceed >1,000,000 dpm/100cm2. Some of the type 111 walls are structural and it has 
been determined by Engineering that no remediation is allowed. Additional 
mitigating techniques will be utilized to minimize the potential of a localized airborne 
event during demolition. For non-structural type I11 walls partial removal was 
performed to eliminate the inaccessible area at the top of wall. This will allow 
additional engineering controls to be applied to minimize the risk of a localized 
airborne event during demolition. 

c 

Four wall sections (1 3-2A, 13-3A, 13-4A and 13- 1 1 A) were characterized with elevated 
levels of contamination during the in-process survey. Wall section 13-2A was 
completely removed and the remaining three sections were remediated to the fullest 
extent possible taking into consideration their structural characteristics. This remediation 
was done by block removal and removal of painted surfaces. Two of the sections (1 3-4A 
and13-11A) were remediated to below 100,000 dpdlOOcm*, section 13-3A is a 
structural load-bearing wall and could not be remediated below 22 1,886 d p d l  OOcm2. 
The wall remediation effort resulted in a significant reduction in source term, yielding a 
decontamination factor (DF) of 1.98, or an overall decrease of 49.6% 

Table 2 
B776/777 Survey Unit 13, Area V Wall Summary 

Page 3 of 8 



FINAL SURVEY REPORT 
Survey Unit 776013 

Table 3 
B776/777 Survey Unit 776013, Area V Wall Source Term 

776013-13 A I 2.991 6,508 0.87682 - 
IlbO13-14 

I lbOl3-15 A I 2.991 12,939 1.14321 

716013-16 A I 5.574 92, 117 23.2945 
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FINAL SURVEY REPORT 
Survey Unit 776013 

Maximum (dpm/lOOcmZ) 
Minimum (dpm/lOOcmZ) 
Average (dpmll OOcm‘) 

<-- 

Pre-Remediation Post-Remediation 

665,380 403,928 
21,704 15,588 
80,079 66,814 

(In-process) 

c) Ceilings 

~~ ~~ 

Average (pcilm’) 
Source Term (pCi) 

The In-Process NaI survey of the ceilings identified six survey grids exceeding 100,000 
d p d  1 OOcm2. 

3.61 3.01 
1,206.42 1,006.58 

During follow-up surveys it was determined that elevated readings in three survey grids 
(1 3-62, 13-7 1 and 13-72) were due to shine fiom contaminated filters providing 
ventilation to the main plenum. Contact measurements were collected on these points to 
reduce the influence of shine and the levels were found to be considerably lower. One 
survey point (1 3-44) was elevated due to a small process pipe stub that passed through 
the ceiling fiom the second floor. The pipe stub was removed. One survey point (1 3-78) 
was resurveyed after floor shaving was completed and found to be below instrument 
MDA. One survey grid (1 3-4 1) contained a ventilation pass through from the second 
floor. The ventilation duct was removed. Ceiling remediation resulted in a reduction in 
source term, yielding a decontamination factor (DF) of 1.20, or a reduction of 16.6%. 

Table 4: 
Ceiling Remediation Results 

4) Inaccessible Areas 

Note: 
This report reflects the results of the remediation of floor expansion joint areas 

greater than 1,000,000 dpm/100cm2. 

a) Floors 

Concrete shaving of the contaminated sections of the floors uncovers cracks and 
concrete seams including floor and column expansion joints as well as imbedded 
bolts in the floor. These seams and bolts trap contamination and can contain 
significant source term. Upon completion of the shaving effort, NaI readings along 
the seams showed higher levels of contamination than the general floor area. 

The In-Process Survey Report for survey unit 7760 13 did not account for all of this 
added floor activity. In order to calculate a more realistic decontamination factor 
(DF), this activity will be added to the source term reported in the 776013 In-Process 
Report, and then compared to the post remediation source term. 
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FINAL SURVEY REPORT 
Survey Unit 776013 

220 linear ft 

Areas greater than 1,000,000 d p d l  OOcm2 were remediated. The result of the 
remediation effort for the inaccessible areas of the floor is summarized in Table 5 
below. Total inventory calculations assume contamination does not extend beyond 
eight inches deep and an average remediation depth of four inches deep. 

.66 ft2 .0929 m2 = 13.49 m2 
1 linearft 1 ft’ 

220 linear feet of cracks and expansion joints (seamdcracks) were remediated to an 
average depth of four inches yielding an estimated total surface area of 13.49 m2 
(accounting for two-sided cracks) according to the following calculation: 

58 bolts were remediated in survey unit 776013. Each bolt hole was considered to 
have a surface area of 17.8 cm2 (one Ludlum 44-1 7 probe area) yielding a total bolt 
hole surface area of 0.10 m2 according to the following calculation: 

58 bolts I 17.8 cm2 I l m 2  = 0.10 m2 
I 1 bolt I 10,000 cm’ 

b) Walls 
!, 
\ ’_ 

No inaccessible areas were identified on the walls of survey unit 776013. 

c) Ceilings 

No inaccessible areas were identified on the ceilings of survey unit 7760 13. 
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FINAL SURVEY REPORT 
Survey Unit 776013 

~~ 

Pre-Remediation 
(In-process) ** 

-_ 

Post-Remediation 

d) Inaccessible Area Summary 

Seam/Crack Maximum (dpm/l OOcm‘) 
Seam/Crack Minimum (dpm/l OOcm‘) 
Seam/Crack Average (dpm/l OOcm’) 

The inaccessible area remediation effort resulted in reducing the source term from 
68,339.68 pCi to 390.92 pCi providing a decontamination factor (DF) of 174.82 or a 
source term reduction of approximately 99.4%. 

220,983,312 1,242,660 
1,828,684 31,692 

11 1,405,998 637,176 

Table 5: 
Inaccessible Area Remediation Results 

I SeamlCrack Averaae (uCi/m2) I 5.01 8.29 I 28.70 I SeamlCrack Average (pCi/m2) 
Seam/Crack Source Term (pCi) 
DF 
Source Term Reduction (%) 

5,018.29 28.70 
67,696.7 1 387.18 

- 174.85 
- 99.4 

Seam/Crack Source Term (pCi) 
DF 
Source Term Reduction (%\ 

67,696.7 1 387.18 
- 174.85 
- 99.4 

BoltlFloor Maximum (dpm/l OOcm’) 230,921,812 1,541,788 

I - I 171 97 I 

BoltlFloor Minimum (dpm/lOOcm’) 
BoltlFloor Average (dpm/l OOcm‘) 

Bolt/Floor Source Term (uCi) 
BoltlFloor Average (pCi/m2) 

54,558,056 120,652 
142,739,934 831,220 

6,429.73 37.44 
642.97 3.74 

in the 

Source Term Reduction (%) 

Total Source Term (pCi) 
Total DF 
Total Source term Reduction (%) 

. . .  

. . .  

99.4 

68,339.68 390.92 
174.82 - 99.4 
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Survey Unit 776013 

77601 3 Source Term Inaccessible Areas (pCi) 

776013 Source Term Accessible Areas (pCi) 

776013 Total Source Term (pCi) 

5) PDS Survey Results Summary 

390.92 

1 3 1  0.08 

1,901 .oo 

Note: 
This report reflects the results of the remediation of floor expansion joint areas 

greater than 1,000,000 dpm/100cm2. 

The values for the accessible areas and inaccessible areas were summed and divided by 
the total area for the survey unit to calculate the "Average Surface Contamination Value" 
(ASCV,) and source term for the survey unit. The results are summarized in Table 6 

Survey Unit Area (m') 

ASCV, (pCi/m') 

ASCV, (dpm/100cm2) 

below: 

1,129.59 

1.68 

37,361 

Table 6: 
PDS Final Results 

Final Results 

Table 6 Notes: 
a) Inaccessible areas source term fiom Section 4, Table 5 of this report. 
b) Accessible area source term is the s u m  of source terms attributed to floors, walls, ceiling and 

columns as determined by the final PDS survey. 
c) Total Source Term equals the sums of the source terms of Inaccessible Area + Accessible 

Area. Total Source Term = (390.92 + 1,5 10.08) pCi = 1,901 pCi 
d) Average Surface Contamination for the Survey Unit (ASCV,) in dpm/100cm2 equals: 

ASCV, = (1,901 pCi)(22,200 dpm/100cm2/ pCdm2) / (1,129.59 m2) = 37,361 dpm/100cm2 
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MIN 
MAX 

Average 
STD DEV 

Survey Unit 776013 PDS Summary 

Total Surface Activity Measurements 

5,253 dpmll00 cm2 
65,341 dpmll00 cm2 
29,678 dpmll00 cm2 
22.397 dpmll00 cmz 

i 

Total Surface Area 

Inaccessible Areas 

Accessible Surfaces 

I 30 I 30 I 

1129.59 m2 

390.92 pCi, Alpha 

1,510.08 $4 Alpha 

I Number Required I Number Obtained I 

Total Inventory 

ASCV, 

ASCV,, 

1,901 .OO pCi, Alpha 

37,361 dpm/100cm2 

1.68 Pci Per mz 

77601 3 
Survey Summary 
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Sample Location 
Number 

1 

Nal Activity Measurements 
Measurement Used Comment Surface Coating (dpml100 cm2) 

Sodium Iodide NIA wall Thin/No Paint 25.595 
~~ 

2 

3 

4 

5 Sodium Iodide NIA 
6 Sodium Iodide NIA 

Sodium Iodide NIA wall ThinlNo Paint 7,843 

Sodium Iodide NIA Floor ThinlNo Paint 64,651 

Sodium Iodide NIA Floor ThinlNo Paint 5,928 

Floor Thin/No Paint 6,194 
Floor Thin/No Paint 63,272 

L 

26 Sodium Iodide NIA wall ThinlNo Paint 45,572 
27 Sodium Iodide NIA wall ThinlNo Paint 51,814 
28 Sodium Iodide NIA wall ThinlNo Paint 28,820 
29 Sodium Iodide NIA Ceiling Thin/No Paint 5,253 
30 Sodium Iodide NIA wall Thin/No Paint 60,554 

7 Sodium Iodide NIA 
8 Sodium Iodide NIA 
9 Sodium Iodide NIA 
10 Sodium Iodide NIA 
11 Sodium Iodide NIA 
12 Sodium Iodide NIA 
13 Sodium Iodide NIA 
14 Sodium Iodide NIA . 
15 Sodium Iodide NIA 

Ceiling Thin/No Paint 26,635 
Ceiling Thin/No Paint 5,253 
CeilinQ Thin/No Paint 5,253 

~ 

Ceiling Thin/No Paint 5,253 
Ceiling Thin/No Paint 8,948 
Ceiling Thin/No Paint 35,583 
Floor Thin/No Paint 6,194 
Floor Thin/No Paint 42,196 
Floor Thin/No Paint 19,546 

7760 1 3 
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Data and Sodium Iodide Instrument Information 

Meter Model: 
Meter Serial #: 
Detector Model: 
Detector #: 
Detector Size (cd): 
Calibration Due Date: 
Count Time (min) 
Contact Efficiencu 

Survey Area: I v ]Survey Unit: 1 776013 [Survey Date@): 12/12/04 I 
f'' 

Ludlum 2350-1 Ludlum 2350-1 
203449 201 199 

Bicron G-5 Ludlum 44-1 7 
B940T 199764 

125 17.8 
618105 6/9/05 
5 5 

6.05% 8.80% 

I Instrument # I 1 I 2 1 

ThinNo Paint 
Epoxy 
Other 

0.060 0.087 
0.049 0.071 
0.057 0.084 

(Gross: 
Instrument # 

Gamma Ceilin s' 
Gamma Floors 15264 
Gamma Block Walls' 1050 
Gamma (Solid Walls; NIA 

(Gross: 
Instrument # 1 2 

Gamma (Ceilings: NIA 471 
Gamma (Floors) 15264 N/A 
Gamma ( Block Walls: I NIA I 1050 
Gamma (Solid Walls' I NIA NIA I 

Instrument # 

3052.8 

Gamma ( Metal Walls' 

Instrument # I 1 I 2 1 

Q Used 
IPu to Am - 241 I 8.1 1 

Comments 
In cases where the critical level is greater than thc 
calculated dpmllOOcm2, the critical level will be 
used for statistical analysis. 

Count Times for backgrounds and samples are 
equal. 

Attenuation Factors: Based on observation of 
Walls and Ceilings. Epoxy on Floor determined b 
chip sampling. 

0.250 
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,- Total Activity Estimates Using Sodium Iodide Instruments 

ISurvey Area: 1 v ISurvey Unit: 776013 ISurvey Date(s): 1 12/12/04 I 
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Estimate Data and Sodium Iodide Instrument Information 

Survey Area: I V ISurvey Unit: 1 776013 [Survey Date@): ] 12/19/04 I 
f -’ 

Instrument # 1 
Gamma (Ceilings: NIA 
Gamma (Floors) 13969 

2 
NIA 
NIA 

~~ 

Gamma (Walls) I NIA I NIA 1 

Instrument # 1 
NIA 

2793.8 
NIA 

2 
NIA 
NIA 
NIA 

I Instrument # I 1 I 2 i 
ThinlNo Paint 

EPOXY 
Mher 

0.060 NJA 
0.057 NJA 
NIL\ N IA  

8.1 1 

Comments 
In cases where the critical level is greater than thl 
calculated dpmllOOcm2, the critical level will be 
used for statistical analysis. 

ICount Times for backgrounds and samples are 
equal. 

Attenuation Factors: Based on observation of 
Walls and Ceilings. Contamination assumed to bc 
under thin layer of fixative on all surfaces 

c 
77601 3 
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PS .4 



T - .  Total Activity Using Sodium Iodide Instruments (Cont'd) I 

i 

I Critical Level I Total Alpha 1 
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f -  Removable Activity 

Smear Location 
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Total Surface Activity rt 
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 776 CLUSTER 

SurveyArea: V Survey Unit: 776013 Classification: NA 
Building: 776 

Survey Unit Description: Room 134 East 

I Total Floor Area: 359 sq. m Total Area: 1116 sq. m Random Start Grid Size: 6 x 6 sq. m I 
!SURVEY UNIT 776013 - MAP 1 OF I] 
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