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RECOMMENDATION OF FULL SCALE DEMO PROJECT SITE -THS-257-85 

Dear Captain Stoddart: 

As requested, Hazardous Waste Programs has evaluated two former Herbicide 
Orange storage sites, Johnston Island (JI) and the Naval Construction 
Battalion Center (NCBC), for the Full Scale Demo Project. The evalua-
tions include the costs of the full scale demo for each location, the 
schedule for the project based on obtaining an RD&D permit, the feasibil-
ity of project success due to logistics and site support, and analysis 
of site sampling data for the amount of material to be excavated and 
treated to achieve a 1 ppb, TCDD standard. The results of these evalua-
tions are presented in this correspondence. Our conclusion and recommen-
dation is that the full scale demo has the highest degree of success 
and the lowest cost at the Naval Construction Battalion Center (NCBC). 

I. 	COMPARISON OF COSTS BETWEEN JOHNSTON ISLAND AND NCBC  

Attachment III is a tabular listing of activities associated with 
the full scale demo and the estimated costs at Johnston Island 
and NCBC. 	It must be noted that all costs are estimates and not 
supported by written commitment, with the exception of a Memo 
of Agreement between EG&G Idaho, Inc. and ENSCO for a $2,600K 
contract for Johnston Island. NCBC costs for utilities, site 
setup, and fuel are based on industrial standards and not a commit-
ment from NCBC. However, they are useful for comparison purposes 
between the two sites. 

The major differences between the two sites are a savings at NCBC 
of approximately $1,000K in transportation, fuel, utilities, site 
support, and travel offset by 'an increase in ENSCO's contract 
of approximately $400K for increased per diem and miscellaneous 
costs at NCBC. This results in a saving of $600K in performing 
the demo at NCBC. This amount does not include the additional 
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costs at JI of taking an additional 300 samples in the grid and 
outlying areas. This cost is estimated at $225,000 (300 samples 
x $750/sample). 

Discussions have been held with ENSCO management and they are 
willing to go with a "hard dollar" (fixed price) contract if the 
demonstration is at NCBC. Overall budget amount is estimated 
to be the same, but costs for non-performance would be assumed 
by ENSCO. 

There is no cost assessment provided for the following possible 
events associated with JI: 

1) Longer than 90 days operation on JI to achieve clean site, 

2) Eight months longer to obtain permit from Region IX plus 
delisting uncertainty on existing site sampling data, 

3) Delays due to equipment repair/obtaining parts (minimum one 
week), 

4) Reduced site support due to higher priority activities, 

5) Effect of working/living conditions on morale and job perfor-
mance. 

It is concluded that from cost considerations, it is less expensive 
to perform the demo at NCBC. A conservative savings value of 
$800K is realized by performing the demo at NCBC. Consideration 
of the above listed adverse events at JI could mean a savings 
of as much as $1,000K. 

II. COMPARISON OF PERMITTING/DELISTING ACTIVITIES  

During recent conversations with Region IX, EPA, in San Francisco, 
concerning the on-going small scale demo at JI, it was stated 
by Region IX that the full scale demo permit would take at least 
a year to obtain. This is certainly credible considering the 
small scale permit application was submitted May 9, 1985, and 
since initial review/comment, Region IX has promised a draft permit 
in October, then November, and now mid-January 1986. Allowing 
for a public hearing of 45 days, this may result in a final permit 
as late as March 1986. This is a total of 10 months for 3,000 
lbs of soil containing less than 0.25 g of TCDD. 

• 
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In addition, it appears that Region IX is not interested in either 
small or full scale demo at a level higher than the permit writer. 
This was recently validated when the permit writer was removed 
from working on the small scale permit and placed on a compliance 
problem within the State of California. 

Following the statement of one year permiting time by Region IX, 
discussions were initiated with Region IV, Atlanta, GA. It became 
immediately apparent that Region IV is interested in supporting 
the full scale demo and to a level of an assistant Regional Adminis-
trator. It was also stated by Region IV that a permit could be 
obtained in a maximum of four months. Region IV has a very good 
record in issuing permits in less than six months. 

Prior to, and during, the small scale demo at NCBC, Region IV 
was fully supportive. A representative was on-site during the 
press conference to assist and answer questions as needed. Previous 
to that, a commitment was made by Region IV to be present and 
assist as necessary when the small scale demo project was presented 
to the State of Mississippi. This level of support and interest 
has not been shown by Region IX. 

Finally, an assessment of the politics involved in each regional 
office is evaluated. Certainly, Region IV has a higher degree 
of interest in a nationally recognized dioxin site located within 
a city adjacent to a high use gulf coast beach area than Region 
IX in an obscure site, located 3,000 miles out in•the Pacific 
Ocean, whose only population is employed under military orders. 

In conclusion, it is recommended that the permit for the full 
scale demo be submitted to Region IV for the demo at NCBC. If 
this occurs, then it is feasible to meet the original schedule 
of a July 1986 start for a 90 day operational full scale demo. 

III. LOGISTICS AND SITE SUPPORT  

A recent visit to JI revealed that the Defense Nuclear Agencies 
project of plutonium cleanup was second priority to the congressio-
nal mandated, U.S. Army, JACADS project (nerve gas cleanup). 
The Defense Nuclear Agency (DNA) has operational control of the 
island and since their plutonium cleanup project is of lower prior-
ity than the JACADS project, it can be assumed that any activity 
associated with the HO site would be given lower priority. • 
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At NCBC, higher priority projects are not of concern. During 
the small scale demo at NCBC, site support was superb and it ap-
peared that this effort had the highest priority. Considering 
the activities of a U.S. Navy Seabee Base (NCBC) over the next 
year, it is estimated that no foreseeable activity will impact 
the base and therefore, there is no foreseeable impact to the 
full scale demo. It is concluded that the full scale demo will 
receive more effective and efficient site support at NCBC. 

Evaluation of the logistics is very simple. Any requirement at 
JI will take a minimum of one week with a reasonable expectation 
of two weeks. At NCBC, any requirement will take less than two 
days and in most cases only one day. 

It is concluded that site support and logistics are much more 
supportive of a demo at NCBC. 

IV. SAMPLING DATA AND MATERIAL EXCAVATION  

Attachments I and II present the evaluation of unvalidated sampling 
data for NCBC and JI, respectively. Evaluation of the data to 
obtain an estimate of the volume of material to be excavated was 
accomplished in two ways: 1) the number of grids > 1 ppb TCDD 
was multiplied times the fraction of grids contaminated at each 
depth; and 2) an estimate including consideration for actual field 
transport of material was made. The results of these evaluations 
for each method and site are: 

Site 	Method 1 (yd3) 	Method 2 (yd3) 

NCBC 	10,183 	 7,786 

JI 	3,042 	 8,888 

The evaluation of each site by Method 1 resulted in values that 
for NCBC are high and for JI are suspected to be low. This evalua-
tion at NCBC was performed at 0.1 ft intervals and resulted in 
higher value than Method 2 which removed material at one-half 
foot intervals and estimated additional excavations based on the 
below surface data. The Method 1 evaluation at JI resulted in 
a total suspected to be low since there is little, if any, correla-
tion between surface and subsurface data. As a result, additional 
sampling will be required and the volume of material resulting 
from this additional sampling is not included in the Method 1 
total and is estimated to be 3158 yd3. Since the capacity of 
the ENSCO incinerator is 8,640 yd3  (4 yd3/hr for 90 days continuous 
operation), it is estimated that both sites are near the capacity 
of the machine. 

• 
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The NCBC site has been more extensively sampled outside the original 
HO storage site than has the JI HO site, and therefore the area 
involved is better defined. At JI the data indicates that the 
west and possibly the north side of the site are contaminated. 
If additional sampling confirmed contamination at the sea wall, 
it would have to be removed to excavate the material beneath it. 
Also the dedrumming area to the southwest of the original HO site 
is contaminated. Additional sampling would be required and it 
is suspected that the area would expand. 

In addition, there is a lack of correlation between surface data 
and subsurface data at the JI site, most likely caused by recontour-
ing the site after contamination occurred. As discussed in Attach-
ment II, this results in 300 plots requiring initial subsurface 
sampling to determine the presence of TCDD to at least a 12 inch 
depth. The assessment of this cost is presented in Section II. 
The impact on permitting and delisting is discussed in Section 
III. It should be noted that these estimates are based on prelimin-
ary data and are hand calculations. A more detailed formal estimate 
will be provided when the data is finalized. 

It is concluded, that from a volume of material to be excavated 
consideration, the NCBC site has a greater potential of achieving 
1 ppb TCDD in 90 days operation than does the JI site because 
of the greater certainty in the estimates reflected in the Method 
2 calculation for NCBC. 

This concludes this evaluation of the NCBC versus Johnston Island as 
a site for the full scale demo. It is the recommendation of Hazardous 
Waste Program, EG&G Idaho, that the full scale demo be accomplished 
at the NCBC. Any questions or comments on the above should be addressed 
to myself, or Kathy Falconer (208) 526-1559, or Harry Williams (208) 
526-1763. 

Very truly yours, 

T. H. Smith, Manager 
Waste Technology Programs 

HDW:ag 

Attachments: 
As Stated 

cc: I. Aoki, DOE-ID 
J. O. Zane, EG&G Idaho (w/o Attach.) 



ATTACHMENT I  

Evaluation of NCBC Data  

There were 829, 20, x 20 foot sample grids in the original HO storage area, 

excluding ditches, building 411, and a concrete slab. An additional 459 

grids outside this area breakdown as: 243 grids in the equipment laydown 

area; 140 grids in the expansion area; and 76 grids in the 9th Street and 

road areas. The total grids sampled at NCBC are 1288. A surface sample 

is a composite of five samples taken in an X-pattern within the grid. Each 

of the five samples is taken from the top three-inches of material. They 

are composited and sieved to provide one sample for analysis. These results 

are numbered 01000 in the attached table. Surface samples from these grids 

resulted in 1935 analyses including duplicates, replicates, and QA/QC. 

Preliminary, unvalidated TCDD results ranged from non-detected (DL = 0.1 

ppb) to a maximum of 646 ppb TCDD for these surface samples. 

In addition, 50 grids were sampled using a bore hole technique to provide 

below surface data. All 50 grids were sampled at the surface and within 

the concrete. Thirty-five (35) near surface grids were sampled to 0.8 ft 

below the concrete and fifteen (15) grids were sampled to a depth of 5 feet 

below the concrete. The analysis of the samples taken at the 2, 3, 4, and 

5 ft depths in these 15 grids have not been completed as of this date. 

The 209 reported results vary from non-detected (DL = 0.1 ppb) to a maximum 

of 998 ppb, TCDD. In the attached table, the 02000 samples are those surface 

and below concrete samples to a depth of 0.8 feet below the concrete. The 

04000 samples are within the concrete, and the 03000 samples are those surface 

and below concrete samples to a depth of 5.0 feet below the concrete. 

The following criteria is used for evaluation: 

1. Excavation of a grid for incinerator feedstock will be based on surface 

data of 1 ppb TCDD or greater. 

2. Compare the below surface data with the surface data. Indicate differ-

ences to the 1 ppb TCDD standard and note those grids whose surface 

data is < 1 ppb TCDD but below surface data is > 1 ppb TCDD. 



3. 	It is estimated from the sampling project that the average depth of 

concrete is six (6) inches. From the below surface data, determine 

the maximum depth required to reach a 1 ppb TCDD level. Determine 

the ratio of < 1 ppb to > 1 ppb data at each depth. • 
4. It costs $2600 to treat a 20 x 20 foot grid to a depth of six (6) inches. 

It costs $750 to sample and analyze the same grid, or approximately 

30%. Estimate the depth where 70% of the below surface samples are 

< 1 ppb TCDD. 

5. Evaluate the below surface data versus the surface data to determine 

if a breakpoint value can be given to the surface value such that at 

less than that breakpoint value, the depth required to achieve < 1 ppb 

TCDD is correct approximately 70% of the time. Assess the data from 

a practical, field standpoint of heavy equipment removing and transport-

ing material. 

Evaluation results are: 

1. There are 677 grids contaminated at > 1 ppb TCDD based on surface'.(QI000) 

data. The surface data from the 02000 and 03000 samples were compared 

to the 01000 samples. There is agreement when assessment of 02000 

and 03000 surface data to the 01000 data is made at 1 ppb. That is 

01000 data > 1 ppb is supported by the 02000/03000 surface data except 

in two cases, sample 2381 and 2528. In both cases the 02000/03000 

surface data is < 1 ppb, while the 01000 data is greater than 1 ppb. 

This is probably due to the 02000 sample being a composite over the 

grid while the 02000/03000 sample was taken from a point within the 

grid. Since the criteria for excavation is based on 01000 data, and 

there is no 02000/03000 surface data showing a grid > 1 ppb when 01000 

data is < 1 ppb, this criteria is considered complete. 

2. A comparison of 01000 data to below surface 02000/03000 data is made 

to the excavation limit of 1 ppb. There are no grids whose 01000 data 

is < 1 ppb, but have > 1 ppb in the 02000/03000 data. 

• 



3. 	There are four of the fifteen 03000 samples that show levels > 1 ppb 

at 0.8 ft below the concrete. They are 0639, 2372, 2470, and 2571, 

with a maximum value of 12 ppb for 2470, a level of 2 ppb for 2571, 

and levels of 1 ppb for 0639 and 2372. This total depth is 0.8 ft 

below the concrete, 0.5 ft of concrete and 0.1 ft of surface material 

or 1.4 ft. The ratio at this depth of 1.4 ft is 4 of 15. If this ratio 

is applied to the total grids > 1 ppb the result is 

15 X 677 X 20 ft X 20 ft X 1.4 ft 
3744 yd3  

27 ft3/yd3  

For the evaluation at 0.4 ft below the concrete, data is available 

for all fifty 02000/03000 samples. There are 23 of the fifty 02000/03000 

samples that have levels > 1 ppb at 0.4 ft below the concrete. These 

values range from 1 ppb to 315 ppb with nine of the data < 10 ppb. 

The total depth is 0.4 ft below the concrete, 0.5 ft of concrete and 

0.1 ft of surface material or 1.0 ft. The data ratio at this depth 

of 1.0 ft is 23 of 50. However, 4 of the 23 have already been considered 

at the depth of 0.8 ft below concrete. Therefore, the ratio for deter-

mining excavation is 19 of 50. 

19 X 677 X 20 ft X 20 ft X 1.0 ft 
50 

3811 yd
3 

At a depth of 0.1 ft below the concrete there are 9 of the fifty 02000/ 

03000 samples that have levels > 1 ppb at 0.1 ft below the concrete 

and are not included in the 0.4 ft and 0.8 ft numbers. The ratio at 

this depth of 0.1 ft below the concrete is 9 of 50. The total depth 

is 0.1 ft below the concrete, 0.5 ft of concrete and 0.1 ft of surface 

material, or 0.7 ft. 

50 
 X 677 X 20 ft X 20 ft X 0.7 

1264 yd3  
27 ft3/yd3  

27 ft 3/yd3  

• 



Consideration of the concrete data (04000 samples) shows 10 grids > 1 ppb 

that are not itcluded in the above. The ratio is 10 of 50 and the 

depth is that of the concrete, 0.5 ft plus the surface of 0.1 ft, or 

0.6 ft. 

10 
-co- X 677 X 20 ft X 20 ft X 0.6 ft 

1204 yd3  
27 ft3/yd3  

The remaining eight samples have surface values > 1 ppb but < 1 ppb 

in the concrete (04000) and therefore only would require removal of 

the surface material, 0.1 ft. 

50 X 677 X 20 ft X 20 ft X 0.1 ft 
160 yd3  

27 ft3/yd3  

• 

The total of the above excavations is 10,183 yd3. 

4. This criteria is evaluated using the 02000 and' 3000 data. below the 

concrete. There are 15 (03000) data poifits.at.0..8 ft. of which: 11. are 

< 1 ppb or 73%. Combining the 02000" and 0306JI.data.,points at 0.4' ft 

results in a total of 50 points of which 27-',are.:- < 1-414, or 54%. Like-

wise, the 02000 and 03000 data points at 0.1 ft show 24 < 1 ppb, or 

48%. 	This indicates a value between 0.4 ft and 0.8 ft at which 70% 

of the data would be < 1 ppb. 

5. It is anticipated that a Model D6 or larger caterpillar using 6-inch 

ripper tines will be required to break up the cement stabilized soil. 

Thus from a practical standpoint, either the surface (down to concrete) 

would be scraped or material would be removed in approximately 6-inch 

intervals. 

An assessment of the eight 02000/03000 samples whose 04000 value is 

< 1 ppb shows a range of the 01000 numbers of 1 to 241 ppb, and 02000/ 

03000 values range from 0.6 to 49 ppb. Therefore there is no correlation 

between surface (01000) data and clean concrete (< 1 ppb) and consequent-

ly, any contaminated surface (01000) grid will have to be excavated 



to a minimum of—the bottom of the concrete, or 6 inches, and one pass 

of the caterpillar. 

If the surface (01000) values of 20 ppb, or less, are compared to the 

02000, 03000, and 04000 data the following results. There are 11 (01000) 

values of 20 ppb or less. Of these, 7 are less than 1 ppb at the bottom 

of the concrete, or 64%. Similar comparison of 01000 values at 50 ppb 

gives 11 of 27, or 41%, and comparison at 100 ppb gives 8 of 34 or 

24%. Thus, if a breakpoint of 20 ppb is utilized, it would mean approxi-

mately 36% of the < 20 ppb grids would require an additional 6 inches 

of material removed after sampling. 

The calculations of the above for excavated material are: 

534 grids X 20 ft X 20 ft X .5 ft 	= 	3956 yd3  
27 ft3/yd3  

An additional 36% (of 534) or 192 grids will require an additional 

6 inch excavation or 

192 X 20 ft X 20 ft X .5ft 	 = 	1422 yd3  
27 ft3/yd3  

If the grids that are greater than 20 ppb are excavated to 1 foot (2 

passes of the caterpillar) the results are 

143 X 20 ft X 20 ft X 1 ft 	 = 	2119 yd3  
27 ft3/yd3  

Since 4 of the 15 (0300) data indicates contamination at greater than 

1. foot, an additional 27% (4/15) of these plots will require another 

6 inch excavation or 39 grids (27% of 143). 

39 X 20 ft X 20 ft X .5 ft 	 = 	289 yd3  
27 ft3/yd3  

The total of the above calculations is 7786 yd3. 

• 



Therefore the amount of material to be excavated is estimated to be 

in the range of 7800 yd3  to 10,200 yd3  to meet a 1 ppb TCOD standard. 

The attached grid map of the NCBC site shows all the areas sampled, including 

the expansion areas and laydown area. It also shows the results of the 

evaluation of criteria No. 5 with those grids greater than 20 ppb TODD black-

ened and those grids less than 20 ppb TCDD having a slash. An observation 

can be made when observing the gird layout showing blackened and slashed 

plots. It appears that the major spill areas were along Goodier and Ground-

wood Avenues and around building 411. The grid plot also shows that these 

spills drained toward the drainage ditches since the concrete soil matrix 

provided for this horizontal movement while also adsorbing the contaminant. 

This observation lends credibility to the method of estimating excavation 

quantities used in the evaluation of criteria No. 5. 

• 

• 



ti g 

StAmPLE.  
I

Af( 	4'E/tie C/2 C-/IC (PA.) Lle 	Ck_5-1;eFi-TeE&Aud 6Rere7ie 	NMI  
0 	1%.06 5.&7,7/  	4,3elz1O 

Sur-'F000 	RELsolc, 	 ;1 Contra. 
Colorx)) 	O. e) 	O. I 	 ( °LI/v/5) 0.4 0- 0 • I 6. g 

467.E.z_ect)  

06.5ti 

06- 1-13 

i', ;"t 

r'30 

,2;27 

_/317 

3O 

0/3 3/ 

‘13)LLLi 

;4'3 -7 

1,1 

/7 

37

3  

7 

C) 

7 

0 

/ •7 

3 

• 2 

3 

• P. 

S-.2- 

I 

0 

0 

A//7 

.3 

,3 

• eZ 

/ 

;2_ 

• loan 	out est tr 13  00  g t Ss 01 0001, 



rI  

3 1-7 

.501 

f7L1 

g I7 

5-/2 

4; 301 30 SHIM I SOUAlt 

1.3T 7gg 	ISUM 

W2 L 

1/7  c)(,7 

£/ 

14 

	

1-7 

I 
Q 

• 

4. 

• 

17. 

 

Q 

8' 

I  

/7 

8 
8 • Q h•Q 1. 0  

P70-73 

Q•a 	(000(7) 

oegH  •-?4,7i-moD 
h 

c2-1)1/6!) (/?7) 	 :t7 

(ma 10 ) 
(..)•7 0-1  	NNE( ?"4-1°  

g0-7-tcd 
.21,6) ,),-) (To g-.% 	LY Ors ;-3/11::3):/ y 

I o .() 
I 



SAMPLE 

/ n,2 

2. &I) 

15- 

i( 

0 I 

9e LO Lt) 

0.4 
Concrete. 

(DODO) 

E:) FACE (132 ioct) eciterel-e)01  
C)3e)e)0  

Ht3oLIC 1  13c2-z,zt) 
D L4 
	

O. 3. C. • I 

c:;-tooL) 
bey e Ce)acc-L 

Surface. jifiD\J E 
(oicav) 
	

O. 

7 

7 

13 

).-6-413 

_22 5-4,  I 

5.41/ 

Y/3 

9 

'"?q 

/2 

1 

1 	 • Ea! 	I    'AT:46 



(' e 

ti 

I 	b'  
SAW 	5 urra-ct 

Colo/A?)  

C 7q 

a 8 71.' 
	

31 

i7e7e)11E. 

0 

O.6 1 
oticretc. 
(oLlooD) 

.50)  8-5't),Fdlee (,5Ezat)Cmzll'°7  

gotv E. a "e1-.Cu) 
O.D 	0.1 

c345cn , .:5t__--,e/i._:_s  

0 • 44 • 

7 
/ 

-- • 

100110S S S111.1ti 005 605 CP 
swot s 013114S 001 C05 50 
sums S StillIf Of ISC 0 

	vow. 

4.) 	eibt:: 5e;riti C / 5- -5;/175-4,/-Arce_ 



15 10 25 

[an 	 R 

45 

rAr402 MIOMPAI 	*MIA. 
111rArArr A 	r AM r 
MOW% I//II 

.494120rer A 	P2F/PiM 0IAOr 
AVIV ArAzi rAimi2PAreir 

Ann= urAdimmgrAard 0212W 
/III//I VilrArArAMMMI 

Sri: MIAMErA INN MIA/ 
r 	Ir 

0120* oRgOws 

4.2 	PrAr/I 
IAIA/A 

INGIEMIN0r 
	II/AFAI AMP' 
• morAim roar 25 

/ 	......w_. 
/ 	 a rzawir....0 MIANIMMr 

	IIVIAIAIIIMIA.: . 4 r 
fligiAllIFAIANIKAIrAMNIMIlmor 

r AIAIIIIMIAMOUIIMMI 
' IIIIAMMFAIIIAMMIIAIIIIMMO2M0111 i 
I 	1/41110 rAIA 	Mr AVAP2rAM IMPI MI 

111 	0 I  Al 
o

r Aeg  Ar/A M Pr 

AMIN nom 
"2 r 

16 

0 0 

0 

• 
0 

••••••••11 

.10 
4 

LJ o 

— Par% 411,0T•Nie• V 	 _ _ • 



• 

■ ■ 

cl)ap rut 9 e 4.01d / ,f'5 
4: d QT > t4o Lyra+ u•• 0.17 — 	 14)07 	Nolitnif t#77u0D  

❑ 0 0 	0 0 JD 0 

dap urri e s4.01c1 1/,/ 

0,1 GL 'env poomueolD 

■ 

U 

0 0 

Ot 

0 0 

tirAP% 
A • 	LI 

A PA WA 
ArArAirANIVAPAPIMAN 

MAP21111111111111111WAIIIIIMPlir 

0 	 

II
1.2 PrArAtil 
112510:02, 

rArdrAtriir4202/ 

V 

■ 

(eintsioui 101 pepellba lou) 
/MP 

PelePlItmun 

a 



a 0 0 

Ei 

ravel 

O 0 

	....--- 

n 11 	Eli n 
Greenwood Ave. 

NI c e rt "fr.4+1 0 II < 2..c pp b 
3.1' pteis 0 &ma deep 

• 

• 



	I 	 ••••••••11,  

1.5 
.7 ,4 • 41  

7  .9 
3 

3 3 18 37 
It s_ 7 42 qg 

1113C 
 IL/  

2. 2.  
5- 3 0 /8 3 3b J. 13 

c1) 93 5 3 8 2.4 16 2 // 

o 

.3 ti I 4, 6- .314 3 2i•  0 A 4 1, 3 . 
Te 5 b  lam!  l 

/Job 
.2 

i 
•I /6 1.2  

37 
3 to 

1./ 1:1 28 3 r: ;4 UP 	24 
.2..3 13 S-1 

3 7 0, • ). 3 0 
3 7.7 I 	.I 5 //.2 	.7 .3 / • 2D 3 2 ,2. _

C 15 0  g oN ' t too om a 
.2.. 0 

MCP 

,2 6 6 g  
5-1  

.7. C 0 1 1 	.3 .1 0 0 ,t co 0,a 	o c-,  16 
55,E o. 	.  ,qI I .1 	ILI a 1e  2 .;1 0 0)..2  

C 	j 	 f 1.2 o . 3 0 41, io 3 
o . q .8 0  

.q 
33 3 0 io 2 3 a 0 ,2 .3 3 O 

' 5 1 25 3  -KA 
10,9 5 .7.L2.,1 :2 .1 
/ .1 1 .3r.14.7 .7 :1..3 

•/ ,I .q  
7 .1 112 19 

.2 .6 O .6 
.7 3 -I 

10 I • 11 

, 5 Li 

C 
5 

.6 

It 

2 
I .3 213 2 

.S / )3]-( 
.7 31U 3  

-3  

.3 

q 
to t 

.7 

.7 
.3 
.3 
.V 
a 

.3 

2 

0, 
 

.3 

•  

• Y 

7 I 
,3 2 If? 'ILN  3. 7 

10 

29 

2.i 

	

.9.7 .i I •1 _O 	.3 
ra3 2. I I X2 35'4. 
toLy „32L ,. 2 

_3 3 	3 17 	a 

51  

16,1f  
51 0 

G7 

.1 .10 
0 

.a .3 A AS I 0 0 -I 0 / 5 
5 ;405)7_8 

17,31.5", 

7 .7,7 7 

I 51 3 35 5 

• q 
.3 

3  4.q 
7 S.-  it 

9 s_ • 3 .9 I .3 .7 I A 0 
.3 .5 ..z Sz .1 ,20 J?  31 4 4 .3 	3 1 17 

15 •9_ .3 .2 .1  /1,  33_ 5/ a .6 3 7 `‘‘  
55  
	4 	 

2 121.6 _5' 	'I 43 0_ 
25 15 	 20 40 45. 50 

roa 
El CI m ec) 0 

• • • 



O 
.1  

	4.1 	 
o 4 0  

o v .3 

0 .4t 

.2 78 .1. 

.1 

.1 
0 

.3 

25 

Unv8lldated 
data 

(ndt corrected for moisture) 

• 

dr AWL 

6. 3 .  
LI 	3 

.4/ 
.3 

2. 

G. .2 /5,4 43e 	-7 
13 s-  .5 1  .1  

3g151 	°=E-01  .3 .1 

.9 0 0 0 

2. 
/3  

8 

'25roi 

3 

fl 

01 
644,  

6 8 1_.5 0 	.7 2 
5" 11 
73y 
2 4- 

t? 

(7 
7 4 13 o 7 24 20 

25- 

1 

19  
11 

40 . 7 5-, 7 
5 11 /1 e3 

21 

37 

2 

2 3 3 

• 

13 

3 

•5,2I 1,0  .o .1 ,e/  .8 3 44,0 .z1,  3 a ,c, 
. ng c  0,0 OJ  2 .3 p .1 1.5, A Li ,5 
i .41 .2 .4 .4 . 1  .4_5_3, c 0 61 3  LIO (0  2 ,iii 2.  .1,.5,1 /04,2, o .7 ./ to V .1? '  

20 6 15
. 
 1 y_ 0 21, 1  "CI g r A 5  q q S 

etS 51548 L18,09 73 31 15 
It* I3o /9 I go 77 41 go 

179_ 	l 
10.16 35 ir 

eo 

.3 

33 106  

.1./ 
.1 .2_5 
0.1 .3 
cc 
6 0 

'11 11 /9 Ili 'V 

+3  

.7 

,153 r.k. .11S 

.5 0 0.0 ,0 0 
sr  .4 ,Aligit 0 o 

.1  
.1 3 	o b .3 

44 a 11 31 

C 
, 
. 2 

• 1 

A 

(4/7  

.2 

.2 

31 2, 87 33 10 • 0 
415 7.1 _%1111.1_-1 0  / 

41 • 
/ 0 40 Qa.,.-A 	o 0  
•1.3 01.8_ 1 	0 

.1 .x .9  

.5 ,1 7 
S lb 3 

0. 1 
Q 

i8 .k ,t..2  0 
.2. I -5 .1 0 

. 	2 	c' 
2, IA A- 0 
0 .5'4 .1 C 

4 .& I f.2. .41 

561 
.2‘11 7 .1 0 

S j  1 3, 

0 0 

10 

0 

.2 

0 0 

.3 (.1 LO 

.8 0 .3 o 

hfJ 
4 &Dia 
3 41,4 

0 .2 0 
0.3 C-C 

0..2 



0 0 	0 0 EI _ 



ATTACHMENT II  

,'Evaluation of Johnston Island Data  

There were 440, 20 X 20 foot sample grids in the original HO storage area. 

An additional 98 grids outside this area were likewise sampled, or a total 

of 538 grids. A surface sample is a composite of five samples taken in 

an X-pattern within the grid. Each of the five samples is taken from the 

top 3 inches of material. They are composited and sieved to provide one 

sample for analysis. These results are numbered 01000 in the attached table. 

Surface samples from these grids resulted in 760 analyses including dupli-

cates, replicates and QA/QC. Results ranged from non-detected (DL = 0.1) 

to a maximum of 163 ppb for these surface samples. 

In addition, 33 grids were sampled near surface (0.1 to 0.8 ft) and 15 grids 

were penetration sampled (0.1 to 5.0 ft). The results of these 171 samples 

varied from non-detected (DL = 0.1) to a maximum of 510 ppb. Of the total 

48 grids sampled below the surface, 40 were in the original HO storage site. 

The results of these samples are shown in the attached table as 02000 for 

the near surface and 03000 as the penetration to five, feet. 

The following criteria is used for evaluation: 

1. 

	

	Excavation of a grid for incinerator feed stock will be based on surface 

data of 1 ppb TCDD or greater. 

• 

• 
2. Compare the below surface data with the surface data. Indicate differ-

ences to the 1 ppb TCDD standard and note those grids whose surface 

data is < 1 ppb TCDD, but below surface data is > 1 ppb TCDD. 

3. From the below surface data determine the maximum depth required to 

reach a 1 ppb TCDD level. Determine the ratio of < 1 ppb to > 1 ppb 

data at each depth. 

4. It costs $2600 to treat a 20 X 20 foot grid to a depth of six (6) inches. 

It costs $750 to sample and analyze the same grid, or approximately 

30%. Estimate the depth where 70% of the below surface samples are 

< 1 ppb TCDD. • 



• 5. 	Evaluate the below surface data versus the surface data to determine if a breakpoint` value can be given to the surface value such that at 

less than that breakpoint value, the depth required to achieve < 1 ppb 

TCDD is correct approximately 70% of the time. Assess the data from 

a practical, field standpoint of heavy equipment removing and transport-

ing material. 

Evaluation results are: 

1. There are 199 grids contaminated at > 1 ppb TCDD based on surface (01000) 

data. The below surface data (02000/03000) was obtained by excavating 

a trench within the grid and then sampling horizontally the trench 

wall at the prescribed depths. Since the 0.1 feet analyses are taken 

within 3 inches of the surface, they will be compared to the surface 

(01000) data. When the surface data (0.1 ft) of the 02000/03000 samples 

is compared to the 01000 samples at the 1 ppb excavation limit, there 

are 18 02000/03000 samples that do not agree with the 01000 result. 

That is, there are seven 02000/03000 0.1 ft results < 1 ppb when the 

corresponding 01000 result is > 1 ppb. There are eleven 02000/03000 

0.1 ft results > 1 ppb when the corresponding 01000 result is < 1 ppb. 

The worst case difference is grid 2124 with a 02000 (0.1) result of 

345 ppb while the 01000 result is 0.6 ppb. Two of the 48 results were 

not considered since the 01000 data is not available, or the total 

02000/03000 results considered is 46, of which 18 are in disagreement 

with corresponding 01000 data. 

2. A comparison of the 01000 data to 02000/03000 data below surface (i.e., 

> 0.1 ft) is made to the excavation limit of 1 ppb. There are nineteen 

02000/03000 results at the 0.4 ft level that do not agree with the 

01000 (surface) value. That is, there are eleven 02000/03000 results 

that are < 1 ppb with corresponding 01000 values > 1 ppb. There are 

eight 02000/03000 results that are > 1 ppb with corresponding 01000 

values < 1 ppb. A total of forty-six 02000/03000 values were evaluated 

since 01000 data is not available for two of 02000/03000 results. 

The worst case difference is grid 2024 with a 02000 (0.4) result of 

510 ppb while the 01000 result is 0.1 ppb. • 



There are twenty of the forty-six 02000/03000 (0.8 ft) results that 

do not agree w4•th the corresponding 01000 values. That is, there are 

fourteen 02000/03000 values that are < 1 ppb with 01000 values > 1 ppb. 

There are six 02000/03000 results that are > 1 ppb wjth 01000 values 

< 1 ppb. The worst case difference is grid 2024 with a 02000 value 

of 251 ppb while the 01000 value is 0.1 ppb. 

Evaluation of the 03000 data at the 2.0 to 5.0 ft levels is only made 

for those 03000 results that are > 1 ppb. There are four of the 15 

grids sampled at the 2.0 to 5.0 ft level that show contamination > 1 ppb. 

Of these four, two are not in agreement with the 01000 value which 

is < 1 ppb. 

Another observation of the 02000/03000 results is that thirteen are 

in consistent disagreement with the 01000 values at the 0.1, 0.4, and 

0.8 foot levels. An additional five grids are in consistent disagreement 

with the 01000 value at two of the 0.1, 0.4, and 0.8 foot levels. 

There are seven grids that have increasing 02000/03000 values over 

the 0.1 to 0.8 levels. 

An additional observation is that the subsurface results have concentra-

tions 313% (510/163) higher than the surface even though only 1 subsur-

face sample was taken for every 11 surface samples, 48:538. This is 

reasonable due to many actions such as surface photolysis, etc., but 

most important is that the surface has been contoured to cover residual 

ash after the removal of the source of the contamination. This assess-

ment, and the above evaluations, preclude a direct relationship between 

surface and subsurface data. 

• 
However, there are ten grids that have agreement; with surface results 

< 1 ppb, and subsurface results < 1 ppb. These grids would not have 

to be excavated, and are shown with an "0" on the accompanying grid 

map. There are a similar number of nine grids that would have to be 

excavated due to subsurface data > 1 ppb even though the surface data 

is < 1 ppb. These grids are shown with an "X" on the grid map. All 

of the girds that have surface data > 1 ppb have been blackened on 

the grid map. These are 223 grids that are either blackened or have 

an "X." • 



• 3. 	To evaluate the'-below surface data, it is grouped according to sample set (02000 or 03000). There are 33 grids sampled at 0.1, 0.4, and 

0.8 ft and there are 15 grids sampled at these same values and 2.0, 

3.0, 4.0, and 5.0 ft. Of the 15 grids (03000 series) there are no 

results > 1 ppb at 5.0 ft. There is 1 grid that is equal to 1 ppb 

at 4.0 ft, however this data is suspect since all other data in this 

grid is either 0.0 or 0.1 ppb. There are no results > 1 ppb at the 

3.0 ft level. At the 2.0 ft level, there are 3 grids > 1 ppb. There-

fore, the data ratio is 3 of 15 and the depth is 2.0 ft, or 

15 X 223 X 20 ft X 20 ft X 2 ft 
1321 yd3  

27 ft3/yd3  

• 
NOTES: 	1. 	The above and following calculations are made in order 

to provide comparable evaluation between NCBC and JI 

for criteria No. 3. 

2. As discussed previously, there is no correlation between 

surface and subsurface data. 

3. The above 3 grids are 0613, 0814, and 1916. An average 

of the 0.1, 0.4, and 0.8 ft data for these grids is 

5.8 ppb. If the 0.1, 0.4, 0.8 foot data from grids 

2024, 2113, and 2124 are averaged, the result is 222 ppb. 

These three grids are consistently higher, but do not 

have data at depths > 0.8 ft. 

The next depth to be considered in the 15 grids (03000 series) is 0.8 ft 

level. There are 5 grids > 1 ppb at 0.8 ft, 3 of which are included 

above, leaving 2, or 

15 X 223 X 20 ft X 20 ft X 0.8 ft 
352 yd3 

27 ft3/yd3  • 



The next depth to be considered in the 15 girds (03000 series) is the 

0.4 ft level: 'There are 8 grids > 1 .ppb at 0.4 ft, 5 of which are 

included above, leaving 3, or • 
Ts- X 223 X 20 ft X 20 ft X 0.4 ft 

264 yd3  
27 ft3/yd3  

There are 2 girds > 1 ppb at the 0.1 ft level that have not already 

been considered, or 

Ts- X 223 X 20 ft X 20 ft X 0.1 ft 
44 yd3  

27 ft3/yd3  

The remaining 5 grids of the 15 (03000 series) have values < 1 ppb. 

In considering the 02000 series data, there are 11 of the 33 girds 

> 1 ppb at the 0.8 ft depth, or 

11 
.IT  X 223 X 20 ft X 20 ft X 0.8 ft 

881 yd3  

• 
27 ft3/yd3  

 

There are 14 girds > 1 ppb at the 0.4 ft level of which 11. are considered 

above, or 

33 X 223 X 20 ft X 20 ft X 0.4 ft 
120 yd3  

27 ft3/yd3  

There are 6 grids at the 0.1 ft level > 1 ppb that are not included 

above or 

33 X 223 X 20 ft X 20 ft X 0.1 ft 
60 yd3  

27 ft3/yd3  • The remaining 13 grids of the 33 (02000 series) have values < 1 ppb. 



The total volumq' to be excavated based on the above 02000 and 03000 

evaluations is 3042 yd3. 

4. In order- to evaluate this criteria, only the 15 grids (03000 series) 

will be used for > 0.8 ft level and both 02000 and 03000 data for 48 

grids will be used for levels of 0.1 ft to 0.8 ft. 

There are no 03000 grids > 1 ppb at the 3.0, 4.0, and 5.0 ft levels. 

At the 20 ft level, there are 3 grids > 1 ppb, or 3 of 15 and 20%. 

At the 0.8 ft depth, there are 16 grids > 1 ppb or 16 of 48 (33%). 

At the 0.4 ft depth, there are 22 grids > 1 ppb or 22 of 48 (46%). 

At the 0.1 ft level, there are 20 grids > 1 ppb or 20 of 48 (42%). 

There is no level where 70% of the data is > 1 ppb and therefore this 

criteria cannot be met. 

5. It is anticipated that a Model D6 or larger caterpillar using 6-inch 

ripper tines will be required to break up the compacted coral. Thus 

from a practical standpoint, material will be removed in approximately 

6-inch intervals. 

Due to the lack of correlation between surface and subsurface data 

and the variance within the subsurface data, it is strictly a judgement 

of the depth required to excavate material to a 1 ppb standard. It 

appears from the 03000 data that somewhere between 0.8 ft and 2.0 ft 

is the excavation depth. From a practical sense, the 0.8 ft level 

is essentially 1.0 ft (2 passes of the caterpillar). Since there are 

a number of high values (as much as 251 ppb) in the 0.8 ft level and 

only 3 results > 1 ppb (all < 10 ppb) at the 2.0 ft level, it is estimat-

ed that a depth of 1.5 ft is required. 

223 X 20 ft X 20 ft X 1.5 ft  

27 ft3/yd3  
4956 yd3 

• 



Based on the 03:000 data at the 2.0 ft level, 3 of 15 grids would have 

to be excavated an additional 6 inches, or 

15 
X 223 X 20 ft X 20 ft X 0.5 ft 

330 yd3  
27 ft3/yd3  

This total material is 5,286 yd3  and is considered the minimum for 

field application. 

There are 19 (01000) values < 1 ppb in the accompanying table. Of 

these 19, 10 have subsurface data < 1 ppb, and 9 have subsurface data 

> 1 ppb. 	For estimating purposes, 9 of 19 grids whose surface data 

is < 1 ppb would have > -t ppb under the surface. There are 232 grids 

< 1 ppb in the original HO site. An additional 60 - 70 grids are suspect 

along the west side of the HO site and to the southwest of the site 

which was part of the dedrumming operation. For estimating purposes, 

300 additional grids will have to be sampled and therefore, 

19 
— X 300 X 20 ft X 20 ft X 1.5 ft 
9_ 

 
3158 yd3  

• 
27 ft3/yd3  

 

and if 3 of 15 of these grids require an additional 6 inches to be 

excavated, then 

15 X 300 X 20 ft X 20 ft X 0.5 ft 
444 yd3  

27 ft3/yd3  

or a total of 3602 yd3. When this is added to the value for surface 

values > 1 ppb the material to be excavated is a total of 8,888 yd3. 

Therefore the amount of material to be excavated is estimated to be 

in the range of 3000 to 8900 yd3. 

• 



• The attached grid map,shows the blackened, X'd, and O'd grids. It is observed that the grids within the HO site are essentially random, although the larger 

areas of contaminated grids appear to be on the periphery. 	It should also 

be noted that the area on the west side of the HO site is contaminated to 

the sea wall. Since the sea wall was replaced after the contamination oc-

curred, it is conceivable that further sampling in this area may result 

in contaminated material beneath the sea wall. 

• 
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