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3.0 RADIOLOGICAL CHARACTERIZATION - POST-REMEDIATION 

At the completion of excavation activity, the excavated area was scanned using the 2"d" NaI gamma 
detector. If the scan readings were within 4,750 cpm above background, the area was characterized using 
the originally established grid. The characterization consisted of in situ gamma readings and composite soil 
samples. 

3.1 GAMMA MEASUREMENTS 

Grid measurements were taken using the same grid that was established for the initial characterization. 
The gamma measurements were taken at each grid intersection point and in the center of each grid block 
that was directly involved in the excavation activity. Readings were taken at contact with the surface, at 
1 ft above the surface, and 3 A above the surface. The contact readings were used to evaluate the 
effectiveness of the excavation. The elevated readings were used to determine if surface readings and 
sample results may have been influenced by local hot spots. If the activity is approximately constant or 
slowly varying with height above the surface, activity on or beneath the surface is uniformly distributed (no 
hot spots). The results of these in situ gamma meamrements are summarized on Figure 3-1 and in 
Table 3-1. The field logs for these measurements are provided in Attachment A. 

Several isolated spots of elevated activity may be noted on Figure 3-1. These are: 

(1) Center of grid block G-W4 1-42, at edge of waterline 
(2) Along grid line El43-44, surface of water at outfall 
(3) In grid blocks 13-El42-43-44-45, adjacent to water pipe 

The first two spots are at or within normally wateravered locations. The activity along the waterpipe is 
associated with residue material that is adhered to the surface of the pipe. This is discussed further in 
Section 3.3. 

3.2 SOIL SAMPLE ANALYSIS 

After scan surveys indicated that the excavation activities had removed the residual radioactive material to 
levels below the criteria for release, composite soil samples were obtained, using the grid system for 
location identification. These samples were then anzlyzed by gamma spectroscopy for radium226 and 
thorium-232 content. The results of these analyses are shown on Figure 3-2 and are summarized in 
Table 3-2. The lab analysis data sheets are provided in Attachment B. None of the composite samples 
from the excavated areas contained residual activity in excess of the unrestricted reuse criteria of 5 p C U p  
total radium-226 and thorium-232 above background. The highest composite sample activity was obtained 
from grid block G-W40-4 1, along the south shore of the river. This sample contained a total activity of: 

A =AT - Bkgd. 

A = (6.0 - 1.3) pCilgm 

A = 4.7 pCUgm < 5 pCilgm 

3.3 HOT SPOT ELEVATIONS 

As noted in Section 3.1, elevated in situ gamma readings were obtained along the water pipe that runs 
parallel to Birmingham Avenue. This activity appears to be associated nith residual material adherhg to 



the wall surface of the pipe. Further remediation ofthis water pipe involves risk of damage to the pipe. 
This was considered unacceptable, as this water linc is a main source of supply for the base. The 
consequences of leaving this residual activity is place svas analyzed in the Phase I post-remediation report 
(Ref. 2). This evaluation was based on an infinite slab source producing an unshielded dose rate of 
w 70 pRhr. This is a factor of 2-3 greater than dose rates observed in this area and is based on the highest 
soil sample analysis concentration which is uniform. As such, this provides a very conservative basis 
for assessing the residue on the water pipe. In Reference 2, it was de te rhed  that a backfill of at least 
18 in. of sand would reduce a .  infinite slab source to approximately twice background. The uneven 
distribution of activity in situ and the shielding effectiveness will result in actual surface dose rates that are 
essentially indistinguishable from the natural background variations. An unshielded dose rate along the 
water pipe of approximately 0.07 rnRJhr will not pose a significant risk to future maintenance workers and 
is well below the value of 2.5 rnR/hr that requires initiation of radiation controls. 





Table 3-1 

East Cove Phase I1 
Post Excavation Grid Survey: Gamma (cpm) 

- 

Grid Background . Contact 1 Ft 3 Ft 

F-Gl32-3 3 6,300 
" ' ~ v e r a ~ e  of seven onsite locations. 



Table 3-1 (continued) 

Grid Background Contact 1 Ft 3 Ft 

F-GI3 3-34 ("6,524 + 680 , ' 8,377 7,495 6,465 

F-GI3445 8,544 6,827 6,26 1 
F-(3135-3 6 7,464 7,864 6,369 

G3 6 7,2 18 7,004 6,132 
G3 5 6,497 6,j 84 5,963 
G34 6,747 6,370 5,599 
G3 3 7,305 6,194 6,070 

G-HI3 2-3 3 4,476 4,890 5,009 
G-W33-34 8,042 7,160 5,917 
G-W34-35 7,121 6,560 5,468 
G-W35-36 5,304 5,480 5,380 

( ' ) ~ v e r a ~ e  of seven onsite locations. 





Table 3-2 
East Cove Area - Phase XI: Post-Excavation Grid Composite Soil Samples 

Grid Sample ID Ra-226 Th-232 Total 
(pCi1gm) * ( ~ C i k m )  ( ~ C i k m )  

D0.5-El42-4344-45 
E-F/42-43 
F-Gl42-43 
Dup of 532 
G-W40-4 1 
G-h/4 1-42 

E-F-GI4 1-42 
F-Gl35-36 
F-Gl34-35 
F-G/3 3 -3 4 

Site Background Average 0.59 0.72 1.31 



4.0 COKCLUSIONS AND RECOhlMENDATIONS 

Based on the post-excavation radiological characterization and evaluation, the following conclusions are 
offered: 

(1) With the exception of the exposed pipeline structure and adjacent soil, the excavation areas are below 
the remediation criteria of 5 pCifgrn above background. 

(2) Two hot spots, resulting from sediment in or along the river, were identified. This coupled with 
sediment sampling reported in Reference 2, coniirms the presence of activity above the remediation 
criteria of 5 pCiJgm. However, this activity is normally undemzter. The highest activity sample 
contained approximately 10 pCiIgrn, twice the remediation criteria. 

(3) The maximum dose rate from the residual activity around the water supply pipeline is less than 
0.07 mR/hr. This is well below the limit of 2.5 mlUhr that would require radiological controls for 
future maintenance work on the system. 

(4) Eighteen inches of sand cover over the water pipeline will reduce the surface dose rate above the pipe 
to levels indistinguishable from the variations observed in the natural background at the site. 

Based on these conclusions, the following activities shouId be considered: 

(1) Complete backfilling the excavated area. 

(2) Cover the water supply pipeline with at least 18 in. of sand backtill. 

(3) Re-evaluate the necessity of additional remediation of the river bottom sediments at the mouth of the 
cove. It is recommended that a RESRAD computer model calculation be performed to show negligible 
consequences of leaving this material in place. 

(4) Release the excavated/bacldilled area for unrehcted use. 
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ATTACHMENT 1 

East Cove Area - Phase I1 

Post Excavation Grid Surveys (2"x2" NaI Detector) 
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ATTACHMENT 2 

East Cove Area - Phase I1 

Post-Excavation Grid composite Soil Sample Analysis 
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