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Cross Reference List 

5-11 5-4 OEPA OC 99 
5-12 5-5 OEPA OC 100 
5-13 5-5 OEPA OC 101 
5-14 5-5 OEPA OC 102 
5-15 5-5 OEPA OC 103 
5-16 5-5 OEPA OC 104 
5-17 5-6 OEPA OC 105 

I 5 - 1 8 l  5-6 I OEPA I OC 106 

5-27 5-15 OEPA OC 115 
5-28 5-16 OEPA OC 116 
5-29 5-16 OEPA OC 117 
5-30 5-16 OEPA OC 118 
5-31 5-16 OEPA OC 119 
5-32 5-17 OEPA OC 120 

Reference Status 

Section I Page Response Action QC'ed Document Final Q 
GENERAL 1 X 

5.4.3.1 5-98 X 
GENERAL 
GROUND 
WATER 

.5 NIA X 
5 NIA X 

5 NIA X 
5 N /A X 

. .  I .  
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Cross Reference List 

Comment Number Reference Status 
DOE Page Originator Original # Section Page Response Action QC'ed Document Final QC 
7-25 7-22 7.4 7 -9 X 

7-43 7-36 7.4.3 ' 7-23 X 
7-44 7-41 7.4.3 7-26 X 
7-45 7-41 7.4.3 7-26 X 

, .  
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A-41 
A-42 
A-43 
A-44 
A-45 

A-32 OEPA OC 157 A-1 A-1 - X 
A-33 OEPA OC 156 A-1 A-1 -28 X 
A-33 OEPA OC 155 A.2.5 A-2-39 X 
A-34 OEPA OC 160 APP.A-2 A-2-43 X 
A-34 OEPA oc 158 ~ . 2 . 7 . 2  A-2-62 X 
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8-76 8-134 USEPA OSC 67 8.3.2.4.3 8-3-43 X 

8-78 8-134 USEPA OSC 69 8.3.2.4.4 8-3-43 X 

- ----_____--- 
8-77 8-1341 USEPA OSC 68 8.3.2.4.3 8-3-43 X 
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B-257 8.3.6 8-3-142 X 
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G- 1 Commenting Organization: . U.S. EPA. Commentor: Radiation Section 
Section #: Glossary Page #: G-1 Line #: 11 Code: E 
Original Comment #: 1 
Comment: 
Response: Agreed. 
Action: 

It would be useful if the defrntions for 2000 and 3000 series wells were included. 

The following definitions will be added to the Glossary after "1000-series wells": 
.......................... 

. . . . . . . . . . . .  

FER\CRUZCR-RI\TDO\USEPASEC.GUunc 13. 1994 2:58pm G- 1 



* 5 6 6 %  
ES-1 Commenting Organization: Commentor: 
Section #: Es Page #: Line #: Code: 
Original Comment I: 
Comment: 
Response: 
Action: The Executive Summary has been revised to reflect changes in the rest of the RI Report. 

Please see the Executive Summary in the FU Report for the specific changes. 

FER\CRU~CR-RNU~\OTHERBW~IW. 14, 1994 8 : 4 h  ES-1 



1-1 Commenting Organization: U.S. EPA. Commentor: saric 
Section#: G e n e r a l c ~ t ~ ~ ~ ~ n t  Page#: NA Line#: NA Coda: 
~ g h d C o l n m e n t # :  15 
comment: Throughout the document numem tables and figures were incorrectly refemxed and 

sometimes not referenced at all; inconsistencies exist between text discussions and data 
presented in tables or figures; sources of information, such as equations, are not 
referenced; and numerous typo8raphical errors were noted. The document should be 
thoroughly reviewed and affected for these types of errors. 
Agrced. The text, tables, and figures will be reviewed as suggested to ensue com&tency 
of references and numbers. 
Actions for this comment are provided in the pertinent section, if modifications are 
necessary. 

Response: 

Action: 

1-2 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 1.6.4 Page #: 1-34 Line %: 13 Code: 
Original Comment #: 1 
Comment: 

Response: 

Action: 

The text is unclear in its reference io the origin of the water sampled and analyzed for 
total uranium. The text should be clarified to indicate the origin of the water sampled. 
Agreed. The "water" refers to the water from RVFS brings outside the former 
Production Area and Waste Storage Area mentioned in the previous sentence. 
The last sentence in the paragraph (lines 13-14) will be changed to read, "Composite 
samples of the water were analyzed to ensure that total uranium was 
below a WMCO established action limit." 

1-1 



Section #: ' 

&mmenthg Organization: Ohio EPA Commntor: OFFO 
GeneralCommtm Pane#:. Lm I:  code: c 

Y 

Originalcomment#: 1 
Comment: Compared to previous investigations on the FEW, the Phase II iavestigation detected 

Pu-238 and Pu-239/240 more often and in more media. The document fails to address 
this phenomena or provide any discussion of this increased detection frequency. Due to 
the low mobility of plutonium, generally speaking, it would seem DOE may be able to 
evaluate plutonium wncentrations that occurred. Plutonium may not be the driver for 
risk in this OU, but DOE should consider how the data may assist in interpreting the rest 
of the data. 
Agreed. PU-238 and PU-239/240 were detected more frequently in Fhse II sampling 
because the detection limit decreased from 0.6 to 0.02 pCi/g. The comeatration of 
plutonium in OU2 subunits is close to the detection limit for most samples. The low 
concentrations of plutonium did not pose a significant risk when evaluated in the baseline 
risk assessment. The only subunit where plutonium is a COC is the Solid Waste 
Landfill. The discussion of plutonium detections will be added to Section 4.0 of the 
report. 

Response: 

Action: 

1-4 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 1.5.9 Page #: 1-26 Line#: 19-20 Code: C 
Original Comment #: 5 
Comment: DOE should provide the additional aerial photographs used, but not included in the 

USEPA 1988 report, within the OU2 FU. These photographs could be included as an 
appendix to the document. 
These photographs are numerous and would be difficult to reproduce in a usable quality 
for the report. The additional photographs were not used for any major decisions; they 
confirmed previously undocumented information. For example, photographs show the 
existence of a drainage pond on the west side of the Solid Waste Landfill and were used 
to estimate the years of operation for all Operable Unit 2 subunits. It can be arranged 
to bring these photographs to a future meeting with OEPA so they may be reviewed, or 
a set of the important ones can be provided to EPA and OEPA. 

Response: 

Action: No action. 



2-1 Commenting Organization: U.S. EPA. Commentor: Saric 
Seaion #: 2.3 to 2.6 Page #: 242 to 2-89 Line #: All Code: 
Ori@Comment I :  1 
comment: The discussion io Section 2.0 of the emrironmcntal characterization i n f o d o n  for eacb 

of the five subunits of Operable Unit 2 (OU2) should clearly indicate which data weft 
collected, analyzed, and validated under the approved Quality Asamce Projed Plan 

Section 2.1.1 states that the E n v i r o ~ t a l  Survey analytical laboratory result packages 
did not contain sufficient documentation to perform validation ad Section 2.1.2 states 
that a portion of the analytical results for the Characterization Investigation Study could 
be validated and were considered as supplementary information. These results were 
validated under the 1988 QAPP. The RYFS Pbase I field investigation was performed 
under the approved 1988 QAPP (Section 2.2.1) and the Phase II field investigation was 
conducted under both the 1988 QAPP and the Site-Wide Quality Assurance Project Plan 
(Section 2.2.2.2). 

(QAPjPl. 
Response: 

Action: No action. 

-use.- 26.1))4 12- 2-1 



5fw 1 
2-2 Commenting Organization: Ohio EPA CornrnenZor: OFF0 
Section #: 2.2.2.2.2 Page 8: 2-20 Line#: 14 Code: C 
OrighdComrnentdr: 6 
Omment: 

Response: 

Action: 

Provide justification as to why soil gas surveys were not cond~Ucd for other waste 
subunits (i.e., the South Field). 
A soil gas survey was conducted only for the Solid Waste Landfill because it is the only 
subunit that historically received organic waste (Le., cafaeria waste). 
The following sent- will be added to Section 2.2.2.2.2: "A soil gas survey was 
conducted only for the Solid Waste Landfdl because it is the only subunit that historically 
received organic waste (i.e., cafeteria waste)." 

2-3 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 2 Page #: 2-21 Line #: Code: C 
original comment #: 7 
Comment: In Table 2-8 under Lime Sludge Ponds, the table indicates that 14 sample locations were 

taken; however, 15 samples were analyzed for radionuclides. This seems impossible. 
Isthisatypo? 
Two samples were collected from location UP-TR-01 making a totai of 15 samples 
collected. This location was resampled because the first sample was declared invalid due 
to an exceedance of temperature at the laboratory. The total number samples analyzed 
for radionuclides should be 14. This will be corrected. 

Action: Table 2-8 has been corrected. See attached Table 2-8. 

Response: 

2 4  Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 2-10 Page #: 2-21 Line #: Code: C 
Original Comment #: . 8  
Comment: 
Response: 

The test should discuss the basis for limiting some HSL samptes to "metals only.' 
The standard sample analysis was for unfiltered'radionuclides, unfiltered organics, and 
filtered metals. An additional sample was collected from some locations and analyzed 
for radionuclides, unfiltered metals, and sometimes unfiltered cyanide. This is why some 
HSL samples have "metals only" or "metals and cyanide only" designated on the table. 
All of these samples were taken in addition to, not instead of, a full radionuclide and full 
HSL sample. Appendices C through G contain the Nteredldiltered status of each 
sample. This explanation will be added to the report. 

Action: Table 2-10 has been corned.  See attached Table 2-10. 

2-5 Commenting Organization: Ohio EPA Commentor: OFFO 
Section#: 2.4.3 Page#: 2-60 Line#: 24 code: c 
Originalcomment#: 9 
Comment: Clarify the sediment sampli i  information contained in this section. Since it is kluckd 

in the section title, it should be included in the adjacent text. Similarly, there are no 
sediment sample locations on Figure 2-8, yet it is kMed in the legend. 
Because the Lime Sludge Ponds are b e d  on all sides, no sediment could be carried 
away from the subunit. Therefore, no sediment samples were collected. It is agreed that 
the sediment symbol should not be on Figure 2-8. 
The title for Section 2.4.3 will be changed to "Surface. Water Sampling" and a sentence 
will be addcd to theend of thesection tbat reads, "Because the ponds arc b e d  on all 
sides, no sediment could be uvricd away from the subunit. Therefore, no sedinmt 
samples were collected.' The @end of Figure 2-8 will be revisad. See attacbd 
Figure 2-8. 

Response: 

Action: 
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TABLE 2-8 ‘ 66614 
SUMMARY OF RI/FS PHASE 11 

FIELD INVESTIGATION SURFACE MEDIA SAMPLES 
WITEcN OPERABLE UNIT 2 w m  AREAS 

F E R N A L D ~ O N M E N T ~ M A N A G E M w T p R o J E c T  

t 

No. of Sample 
Sample Depth 

Waste Unit LocatiOllS (feet) 
Analytical No. of 
Parameten Analyses 

Solid Waste 12 0 - 0.5 Radionuclides 12 
Landfill HSL 12 

On-Site Screening 0 
. Geotechnical 1 

Lime Sludge 14 0 - 0s Radionuclides S4 

On-Site Screening 4 
Geotechnical 1 

Ponds HSL 15 (1 Pest/PCBs 
OdY) 

Inactive Flyash 7 0 - 0.5 Radionuclides 7 
Pile HSL 7 

Onsite Screening 0 
GeamhiCal 1 

South Field 21 0 - 0.5 Radionuclides 21 
HSL 21 

&-Site Screening 0 
Geotechnical 0 

Active Flyash 14 0 - 0.5 Radionuclides 14 
Pile HSL 14 

On-Site Screening 0 
GwechaiCal 2 



. I .  ‘ . I  TABLE 2-10 

SUMMARY OF RUFS PHASE II 
FIELD INVESTIGATION GROUNDWATER SAMPLES 

WITHINoPERABLEm2wmAREAs 
FERNALDE3MRONMENTALMANAGEMENTPR~ 

No. of Sample Depah Analytical 
Wasteunit Wells (WellSeries) Parameters No. of Analyses 

Solid Waste 16a 1000,2000 Radionuclides 20 
Landfill HSL 20 (6 metals only# 

(2 metals and cyanide only) 
On-Site Screening 20 

Lime Sludge 10 1000,2000 Radionuclides 20 
Ponds HSL 21 (5 metals only) 

(3 metals and cyanide only) 
(1 VOCs and TOC only) 

On-Site Screening 15 

inactive 5 1000, 2000 Radionuclides 6 
Flyash Pile HSL 6 (1 metals only) 

On-Sitescreening 6 

South Field 16 1000,2000 Radionuclides 25 
HSL 26 (7 metals only) 

(2 metals and cyanide only) 
(1 VOCs and TOC only) 

On-Site Screening 20 

Active Flyash 6 1oO0,2o0O Radionuclides 6 
Pile HSL 6 (1 metals, VOCs, and 

cyanide only) 
Onsite Screening 7 
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2-6 W i n g O r g a n i z a t i o n :  Commcntor: OFFO 
Section #: Vd.II Fig& 2-i2 Page I :  249 Lw1: Code: C 

comment: 
Response: 

Action: 

original cornmeor It: 
The legend should include icon definitions fot locatious 11188, 11027, etC. 
The icon for these locations should be that for soil brings, which is included in the 
legend. The correct icons will be added to thc figure. 
Figure 2-12 has been revised. See anached Figure 2-12. 

2-7 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Figure 2-14 Page I: 2-80 Line#: Code: C 
originalcomment #: 10 
comment: It appears that a number of Hydropunch ad monitoring wcll locations (e.&, 11023, 

11020, 1517, etc.) are improperly designated as lo00 Series well (Le., screened within 
the till). DOE should revise the designation of these sanrpliag locations to properly 
define them. The labelling of these locations causes confusion for the reviewer 
throughout the document. 
1000-series wells 1014, 1016, 1516, 1517, and 1518 have been redesignated as 21189, 
21190, 21191, 21192, and 21193, respectively. "be Hydropunchm numbers were 
assigned consecutively during the field investigation; tbe text will be clarified. The wells 
will be renumbered on the figure. 
The following sentence will be added to Section 2.2.2.2.6 Phase II HvdroDunch 
Groundwater Saxding, 'The Hydropunch locations were numbered consecutively and, 
unlike monitoring well designations, were not intended to distinguish the depth of 
groundwater collection." Figure 2-14 has been revised. See attached Figure 2-14. 

Response: 

Action: 

2-8 Commenting Organization: Ohio EPA Commentor: OFFO 
Section#: 2.6.2 Page#: 2-87 Line#: 18 Code: C 

Comment: 
Response: 

original comment I:  11 
Provide justification for why Boring No. 1725 was plugged and abandoned. 
Documentation shows that the integrity of the samples from Boring 1725 was 
compromised, probably due to missed holding times. For this reason, Boring 1820 was 
drilled in the Active Flyash Pile to replace the samples. 
The last two sent- of Section 2.6.2 will be moved to the previous paragraph and 
revised to read, "Samples from Boring No. 1725, shown in the northern portion of the 
Active Flyash Pile, were compromised in the sampling pmtocol, so the bo@ was 
redrilled. Boring No. 1820 was located directly next to the abandoned Boring No. 
1725." 

Action: 
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3-1 Compmting 2 -  Organintion: , U.S. EPA. Commentor: Saric 
Mion #: Figure 3-25 . Page #: 3-51 Line#: NA Code: 

Comment: 5. gssP 0 originalcomment#: 2 
It is difficult to discern the “wetland areas. from the ‘waters of the US’ o tbc 
jurisdictional wetlands figure because of the similar shading used to indicate their 
locations on the legend of the figure. The legend of the figure should be improved by 
us@ a different shading for the wetlands areas and the waters of the U.S. 
Agreed. The shading in Figure 3-25 will be improved to make the figure more clear. 
Figure 3-25 will be replaced. See the attached new Figure 3-25. 

Response: . 
Action: 



LEGEND 
................ ............... SCALE wrLwa*F(EA 

0 1550 31 00 FEET 
SCALE 

0 225 950 METERS 

FIGURE 3-25 1993 JURISDICTIONAL WETLANDS 8. WATERS OF THE 
i U . S .  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

00 8 44 3% 



7 .  a 

3-2 commenting O r g d o d :  5'' ohio EPA Commentor: OFFO 
Section 1: 3 Page R: 3-2 Line #: Code: C 

Comment: 
originalcomment%: 12 

The Diagram is sufficient in showing primary wind direction at the FEMP, but DOE 
should consider a different method of representing wind speeds. The small difference 
in sizes of the bars representing different wind speeds is difficult to see between tbc chart 
and the legend. 
At present this is the standard method for presenting the relationship of the data in The 
FEW RUFS documents. However, other methods will be investigated. 
Other methock were investigated; however, it was determined that this is c u n d y  the 
best representation. Therefore, MI action will be performed. 

Response: 

Action: 

3-3 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 3 Page #: 3-5 Lm#: Code: C 
Original Comment R: 13 
Comment: The increments on the Y-axis of the Precipitation Histogram need to be noted in .$inch 

intervals. The double numbers on the Y-axis do not make sense. 
Response: The'figure has the wrong values for the Y-axis; therefore, a new figure will be supplied. 
Action: The y-axis has been changed to 0.5 increments. See the attached Figure 3-3. 

3-4 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 3.1.3.3 Page #: 3-24 Line #: 8-22 Code: C 
original Comment #: 14 
Comment: 

Response: 

Identify and/or distinguish between horizontal and vertical K measurements made by slug 
and core tests. 
Slug tests are discussed in Appendix H, Hydraulic Testing, which was used to determine 
horizontal K. Vertical permeability was determined form the core permeability tests. 
The text will be changed to distinguish between core vertical permeability tests and 
hydraulic conductivity tests. 
The following text was inserted on page 3-24, lines 6 through 22: 'Core permeability 
tests on d t u r b e d  soil samples have been performed on 28 samples from soil brings 
drilled during the site-wide investigation. Materials in the-se cores were d e s c r i i  as 
clay-rich till collected from depths of 1.0 to 33.0 feet. The permeability values measured 
for these cores ranged from 3 . 9 ~ 1 0 ~  to 7.2~10' centimeters per secoad ( a d s ) ,  
suggesting that these clay-rich tills have very low permeabilities. 

Action: 

Hydraulic conductivity measurements from 18 slug tests are shown in Table 3-2. Slug 
tests were performed in wells or piezometers mmpleted in glacial overburden materials 
that included at least a few feet of glaciofluvial sand or sandy silt; condwivities ranged 
from 4.'lxl06 to 4 . 7 ~ 1 0 ~  d s  (Appendix H of this RI Report), suggesting high 
conductivity for these sands. No attempt was made to correlate sand unit thickness aod 
the hydraulic conductivity measured by slug tests. Slug test measurements are cona~lled 
by s a d  grain texture d s o  the gradational sand unit thickness is bclievedto be as 
important as sorting. The sand unit was correlated across several of the Operable Unit 
2 waste units and was called the perched groundwater within each subunit. The 
relationship of this SaLd layer to site-wide hydrogeological system will be investigated by 
Operable Unit 5.' 

3-3 
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3-5 Commenting Organization: Ohio EPA Commentor: GeoTrarrs 
Section %: 3.1-3.3 Page #: 125 Line#: Figure Code: C gooLi 
comment: 
Response: 
Action: 

- %gmdCommentW: 15 
Velocities should be referred to as estimated velocities. 
Agreed. Estimated will be added before velocities. 
Figure 3-14 has been revised. See attached Figure 3-14. 

343 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 3 Page I: 3-26 Line%: Code: C 
Original Comment #: 16 
Comment: For Table 3-2 include an acronym list for the USTM Soil Types. 
Response: USTM soil types should be USCS soil types. The table will be changed with the USCS 

acronyms added. 
Action: USTM soil types should be USCS soil types. Table 3-2 has been changed with the USCS 

acronyms added. See attached Table 12 .  

3-7 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 3.1.3.3 Page #: 3-27 Line#: 14-16 Code: C 
Original Comment #: 17 
Comment: Note that the peak water table elevation corresponds more to the end of the annual period 

of low evapotranspiration than to high monthly precipitation. 
Response: Partially agreed. However, since the evapotranspiration has not been accurately 

measured, the comparison of groundwater elevation to precipitation was considered 
preferable. 

Action: No action. 

Commenting Organization: Ohio EPA Commentor: DDAGW 
11 Code: 

3-8 
Section #: 3.1.3.4.2 Page #: 3-35 Lm #: 
Original Comment #: 18 
Comment: Need units for 150,00@. 
Response: 
Action: 

Agreed. Will include the unit, square miles. 
Line 11 on page 3-35 was revised to read, "...and was felt in an area of 150,ooO square 
miles." 

3-9 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 3.1.5 Page #: 3 4 6  Line#: 22-30 Code: C 
Original Comment #: 19 
Comment: 

Response: 
Action: 

Chemical kahrnan Inc. located in Ross, Ohio should be added to this section. The site 
is on CERCLIS ami has had Screeniog Site Iaspection completed by US EPA. 
Agreed. Cknical Leahman willbe inchded. 
Lines 23 through 27 on page 346 have been revised as follows: 

Three companies located within two miles of the FEMP store and handle chemicals: 
Ruetgers-Ncase Chemical Company and Albright & Wilson, Co. (collectively known as 
the Paddys Run Road Site) and Chemical Leahman, Inc. Thest facilities are classified 
as CERCIA sites and listed on the Comprehensive Environmental Response, 
Compensation, a d  Liability Information Systan (CERCLIS). The Paddys Run Road Site 
is undergoing a stateled RUFS and chemical Leaham, Inc. has undergone a screening 
Site hpectkm by EPA. 

. .  
, . .  .. . 
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TABLE 3-2 
SLUG TEST RESULTS FOR MONiTOR WELLS 

COMPLETED IN WATER BJMUNG LENSES OF THE GLACIAL OVEXBURDm 

. Hydraulic Conductivi~ 
(cd=) 

US&! ,< sod Fauing Rising 
unit Well No. 'iLpe Head Test Head Test 

Active Flyash Pile 1048 SM-GM-ML 1.8x10' 2.ox10' 

South Field 

1046 SM 
1433 FILUCGGM 

1941 sc 
1942 SM 
1954 SM 
1 1085 sw 

6.4~104 

Not Done 
Not Done 
6 . 3 ~ 1 0 ~  . 

1.5x10' 

56x10' 

52x104 

1.1 .xlW 

1.2x10' 

5 . 5 ~  10' 

1.3~10' 

5.4XlW 

Solid Waste Landfill 

1035 GW 1.2x104 5.4X10.' 

1038 SM 1 .ox104 4.2X 10' 

1947 CL 
(weathered) 

1.4XlW 1 SXlW 

1950 ha-SP 7.3X106 4.1XlW 

1952 CL 2.4X105 2.4X105 

1039 SW-GC 4.2 x 10-3 4.7 x 103 

1041 CL 5.1 x 104 4.9 x 104 

1042 

1934 
Lime Sludge Ponds SM-SW-SP 4.4 x 10.3 

CL 2.9 x los 
4.1 x 103 

2.9 x los 
1937 SM-ML 5 . 0 ~  los 2.0 x 1 0 5  

@=packing) 

qydraulic tests conducted during June and July 1993. 
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3- 10 ,commenting Organization: ohia EPA Vommcntor: DDAGW 
Section#: 3.2.2 Page#: 3-60 Line#: 11-12 Code: 
originalcomment#: 20 
Comment: A detailed description and explanation of the Intergraph software should be included. An 

explanation of how the software d e l  was created and how figures were generafed to 
support the final OU model should also be included. 
This information will be provided in the text. 
Lines 10 through 12 on page 340 have been revised as follows: 'In order to generate the 
geologic cross-section, a threediiional model of the geologic strata was developed 
using Intergraph Corporation's MGE suite of software products. The MGE Geologic 
Analyst (MGLA) was used to assoCiate boring log i n f o d o n  with the modeled geologic 
strata. Some interpretation was added to augment the information from the brings. For 
example, aerial photographs frum 19u) indicated two preexistiOg drainages in the south 
Field area which were not apparent from the soil boring da!a. These features were 
manually added to the model. The MGE Terrain Modeler (MSM module) was them used 
to create the surface model of each of the geologic surfaces. Triangulated surfaces were 
created based upon XYZ points from soil br ings  and the digitized (interpreted) contours. 
The MSM software also provides for the generation of sections through the terrain 
models. This feature was applied to each of the six geologic layers and combined to 
fonn the sections shown.' 

Response: 
Adion: 

3-1 1 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 3.2.2 Page #: 3-60 Line#: 31-33 code: 
Original Comment I: 21 
Comment: 

Response: 

A single boring cannot indicate a regional unit. What other brings were used to identify 
the 'blue clay aquitard"? 
This sentence was not intended to state that Boring 3037 was used to determine the 
regional aquitard, but that the boring was terminated in what was considered to be the 
aquitard. The aquitard was described from other brings from other activities, Le., the 
drilling for the RCRA groundwater monitoring program, and the OUl,OU4, and OUS 
drilling activities. This will be clarified. 
The last sentence on page 3 4 0  has been revised to read, 'The deepest boring in the area, 
Boring No. 3037, terminated at a depth of approximately 135 feet in a dark gray clay, 

Action: 

whic is interpreted to be the blue clay 
aquitard. ' 

3-12 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section#: 3.2.2 Page#: 3-62 Line!#: 2-3 Code: 
Originalcomment#: 22 
Comment: 

Response: 

This sentence should bemodified to state that dthoughtk till appeated to beunsaturated 
to dry at the time of drilling, it was later f d  tobe saau;ltad. 
Disagreed. The wells may have been filled with groumiwa@r from the sand lenses and 
other saturated portions of the eolcocMtered till. To state that the tills were found later 
to be saturated would indicate that we had some visual or physical evidence, other tban 
the wells filling with water, of the till truly b e i  sahmted. 

Action: No adon. 



3-13 commenting Organization! ohia EPA Commentor: DDAGW p :  6664 j 
Section#: 3.2.2 Page#: 3-62 Line#: 1617 Code: .I; ' 

OriginalcOnnncnt#: 23 
Comment: 

Response: 

What method was used to measure the degree of satwation of the silty sand in the 
interval beneath the till and above the Great Miami Aquifer? 
The degree of saturation for the silty clay was determined visually in the field from a 
split spoon sample. However, this is not an accufate method for determining saturation. 
Therefore, a discussion of geotechnical samples odkaed and how till saturation was 
derermined from these samples will be included in this section. 
The text on page 3-62, lines 16 through 20, wen changed to the following: "Soil 
samples of silty sand collected from the interval bemath the glacial till and above the 
Great Miami Aquifer water table were partially saturated to saturated. This suggests that 
the upper groundwater system and the Great Miami Aquifer are not in hydraulic contact 
b e d  the Solid Waste Landfill; therefore, the upper groundwater system is defined as 
a perched groundwater system." 

Action: 

To further support the concept of the till being partially saturated to saturated the 
foliowing discussion has been included on line 2 1, page 3-62: 

"Geotechnical samples were collected during the Operable Unit 2 RI (Phase II), the Solid 
Waste Landfill Re-Design Study, and the On-Site Disposal Cell he-Design Study. 
Thirty-three geotechnical samples were collected from twenty-six locations during the 
Phase II sampling activity for the RI, --one samples from seventeen locations for the 
Solid Waste Landfill Pre-Design Study, and forty-six samples from ten locations during 
the &Site Disposal Cell Re-Design Study (see Table 3-3a). These samples were 
collected from various depths within fill material, the till, and the upper podon of the 
Great Miami Aquifer. For the purpose of this discussion, only those collected from the 
till will be dimwed. 

The soil classification for the till included loams, silt loams, silty clay loam, silty clays, 
and clays. The classification was determined from the grain size distribution 
(Table 3-3a), which ranged from 0 to 40 percent for gravel, 2 to 51 percent for sand, 2 
to 53 percent for silt, and 5 to 56 percent for clay. The grain size distribution varied 
throughout the samples and was independent of depth and color (Le., yellowish brown, 
brown, grayish brown, or gray). 

The specific gravity ranged from 2.6 to 2.84 and the moisture content ranged from 7 to 
25.1 percent by weight (Table 3-3a). The percent saauation for the till ranges from 54.6 
percart to 128.7 percent (see Table 3-3a). 'Ihe pacent satllratim was calculated by 
using tb water content, specific gravity, and the bulk density (total unit weight). The 
formula for saturation, taka from Capper and Cassii (1976), and Lambe ad whitman 
(1%9), is as follows: 

S = oGp/G,(l+o)-p 

when: 

S i S t h € ? ~ O Q  
oisthewrtetcontent, 
G, is the spccric gravity, 
p is the bufl'derrsity. 
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The water content is determined by taking thi unit weight of water (the Merence 
between the total unit weight ami the dry unit weight) and dividing by the dry unit 
weight. The specific gravity was determined during geotechnical W s i s ;  bowevcr, 
where this determination was not made the value of 2.7 was used, which is tk average 
value. The bulk density (when the soil is in its nahval state) was taken as the total unit 
weight and converted into megagrams per meter cubed (Mg/d). The results from the 
equation were multiplied by 100 to obtain the percentage value ("able 3-3a). The 
percentage value was plotted against the depth using a scatter plot (Figure 132a). 

Soils are considered saturated when they reach 100 percent or greater saturation, and are 
considered partially saturated below this value. As indicated by Figure 3-32a the level 
of saturation is independent from the depth. However, the till has an apparent tendeacy 
to be partially sahuated at depths less than 10 feet, and a greater tendency for saturation 
at depths greater than 10 feet. 

Gray soils, which are considered to be unoxidhd, are found at depths from 12 to 
approximately 23 feet, and their saturation levels varied independently from depth (Figure 
3-32b), but there were more samples saturated than partially saturated. The 
yellowlbrown soils, the oxidized soils, were found at depths ranging from approximately 
3 feet to approximately 25 feet, and with a tendency to be partially saturated at shallower 
depths (Figure 3-32c). As a whole, 39 percent of the samples were saturated and 51 
percent partially saturated. 

The following references have been added to the reference section: 

Copper,' P. Leonard and W. Fisher Cassie, 1976, The Mechanics of EnPineerina Soils. 
Lambe, T. William and Robert V. Whitman, 1969, Soil Mechaniq. 

See attached Table 3-3a and Figures 3-3Oa, 3-m. and 3-30c. 

3-14 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section#: 3.2.2 Page#: 3-62 Line#: 27-29 Code: 
Original Comment #: 24 
Comment: A figure showing the location of these monitoring wells and a detailed description of 

screened intervals should be included. There is not enough information here to indicate 
if using these wells to determine hydraulic gradients is appropriate. 
The locations are shown on Figure 2-2 and the text will be changed to reflect this 
information. As indicated by the figure the wells are in the same cluster and 
approximately ten fcet apart. They are both screened in the upper portion of the Great 
M i  Aquifer. The text will be expanded to include a more detailed discussion of the 
screening intervals of the wells. 
The foll'owing was added to the text on page 3-62, line 29, " .. . .approxhtely the samc 
(locations are shown on Figure 2-2)." Also, the following was added to lim 27 before 
groundwater elevation, "The wells were s c d  in the saturated sands of the Upper 
Great M i  Aquifer (see Boring Log 3037, Appendix C-22; and well installation 
diagram for 2037, Appendix C-23)." 

Response: 

Action: 
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FIGURE 3-32.a 
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FIGURE 332.c 
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3-15 Commentinn Organization: Ohio EPA Commerrtor: DDAGWb - 
sadion#: 3.3.2 wiry: 3-64 Line#: Fig 3-31 Code: 
originalcomment#: 25 
armnent: 

RTOS~: 

Why did the water level elevation change 2 feet in MW1950 while changing only several 
tenths of a foot in the other monitoring wells? 
The larger change in water elevation may be due to many factors. Appareotly, the 
recharge rate of well 1930 is much greater than the aher wells located in the till in the 
proximity of the Solid Waste Landfiu. The increased recharge rate m y  be attributed to 
a higher hydraulic conductivity of lithologic unit for the screened interval for 1950. 
Also, well 1719 has an approximate 2 foot change in water elevation. 

Action: No action. 

3-16 Commenting Organization: Ohio EPA Commentor: OFF0 
Section#: Figure232 Page#: 3-65 Line#: Code: C 
OriginalComment1: 26 
Comment: 

Response: 

Action: No action. 

DOE should be using on-site meteorological data rather than data from the Cincinnati 
Airport. This figure and others like it should be revised using on-site data. 
Complete on-site d k  is not available for the time period of the study; therefore, the 
Cincinnati Airport data had to be used. 

3- 17 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section#: 3.3.2 Page#: 3-69 Line#: 1G11 Code: 
Original Comment #: 27 
Comment: See previous comment on Section 3.3.2, pg. 60, lines 11-12. 
Response: See response for original Comment 20 (Comment 3-10). 

Liaes 9 through 11 on page 3-69 have been revised as follows: "See Section 3.2.2 for 
a description of the three-dimensional computer model that was used to develop the 
geological cross-sections. 

Action: 

3-18 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 3.3.2 Page #: 3-69 Line#: 18-23 Code: C 
Original Comment #: 28 
Comment: what is the moisture content of the sand lens? How was it calculated? what is the 

transmissivity of this unit, and how was it calculated? 
Response: The hydraulic conductivity is discussed in Appendix H. The moisture content can only 

be determined through geotechnical sampling. Geaadlm 'cal samples were m collected 
inthesesandlenseS. 

Action: No action. 

3-19 Commenting Organization: Ohio EPA Commntor: DDAGW 

OriginalCommeaBr: 29 
comment: seccomment20. 
Response: 
Action: 

26-28 code: 
e .  

Seuion #: 3.4.2 Page#: 3-79 Line #: 

See response to original Comment 20 (comment 3-10). 
Lines 26 through 28 on page 3-79 have been revised as follows: "See Section 3.2.2 for 
a description of the ional computef model that was used to dcvclop the 
gwlogical QDss-sedioLLB." 

' 
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3-20 'Cormacnting Organization: Ohio EPA Commentor: DDAGW 
Section#: 3.4.2 Page%: 3-82 Line#: 2633 Code: 
OrigillaICommntx: 30 
Comment: The actual occurrence of unsaturated till at the FEMP site bas been rare to mn-existent. 

Typically, "unsaturated" tills have proven to be instances where DOE did not allow 
sufficient time for groundwater recovery, and in actuality, the tills have been saturated. 
As a result, DOES claim that the till under the South Field is unsanuated is highly 
suspeu. Ohio EPA believes that this till is in fact saturated and should be treated as 
such. The DOE needs to address the data gap for the characterization of the saturated 
till under the inactive flyash pile and needs to determine how this will affect fate and 
transport. 
The discussion of soil saturation will be included in Section 3.2.2 (see Comment 3-13) 
and it should be noted that the fate and transport modeling assumed safurated conditions. 
The text commented on should discuss field observations. Therefore, the discussion of 
saturation in this text is inappropriate and will be removed. 
The text on page 3-82, lines 26 through 33, and page 3-85, line 1 through 10, have been 
replaced with the following: "Data collected from HydropunchTM and soil brings are 
SummarvRd ' in Table 3-4. Groundwater was detected in sand and silt lenses within the 
glacial till overburden underlying the east edge of the flyash pile. The flyash was 
reported to directly overlie the Great Miami Aquifer at the southern tip of the Inactive 
Flyash Pile, and there was no perched groundwater system encountered. Groundwater 
conditions in the flyashhill are monitored by Well 1711, which was completed at the 
north end of the Inactive Flyash Pile in May 1991. Eight groundwater elevation 
measurements in Well 1711 from July 1991 to March 1994 differed by 0.01 feet, while 
from March 1992 to August 1993, the elevation increased 2.5 feet (Figure 3-45). 
Examination of the boring log (Appendix E) indicated that Well 171 1 is completed at the 
interface between the flyash and a sand and gravel zone within the till. The elevation 
data suggest that groundwater flow may be in the sadgravel zone until increased 
precipitation (as encountered during early 1993) raises the perched water table into the 
flyash. " 

Response: 

Action: 

3-2 1 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 3.4.2 Page #: 3-82 Line #: 28-31 Code: 
Original Comment #: 31 
Comment: 
Response: 
Action: 

How long did the bows remain open before the determiaation of safuration was made? 
See the response to original Comment 30 (Comment 3-20). 
See action for cornmest 3-20. 

3-22 Commenting Organization: Ohio EPA ComnmUor: DDAGW 
Section#: 3.4.2 Page#: 3-82 Line#: 30-31 code: 
OriginalCommentI: 32 
Comment: See previous comamu on Section 3.4.2, pg. .82, l k s  26-33. 
Response: See the response to original Comment 30 (Comma 3-20). 
Action: See action for Comment 3-20. 

3-23 Commentiog Organization: Ohio EPA Coummtor: DDAGW 
Section#: 3.5.2 Page#: 3-96 Lint#: 9-11 code: 
O r i g i n a I C o ~ I :  33 
Comment: 
Response: 
Action: 

See pnviouS comma on Seaion 3.2.2.. pg. 60, l b s  11-12. 
See response to original Commem 20 (cammnt 3-10). 
Lines 9 through 11 on page 3-96 bave been revised as follows: 'See Seetion 3.2.2 for 
rdwxipthofthethtecdrmms i o u a l ~ ~ l t h a t w a s u s a d t o ~ t h c  



geological cross-sections. " 

Commenting Organization: Ohio EPA Commentor: DDAGW 
3-96 Line #: 19 Code: 

How long was the HydropunchTY left in the formation for groundwater recovery before 
determining saturation? 
See the response to original Comment 30 (Comment 3-20). 
Page 3-96, lines 18 through 23 have been changed to "Groundwater within the glacial 
overburden ranges from 3 feet to 7 feet below the surface. Hydrographs from the wells 
in the glacial overburden (Wells 1045 and 1048) are presented in Figures 3-54 and 3-55. 
Trends in elevation changes indicate that the two wells are monitoring a common 
hydrogeologic unit and water levels in the glacial overburden fluctuate about five to seven 
feet per year. 

e 3-24 
Section%: 3.5.2 Page #: 
OriginalComment #: 34 
Comment: 

Response: 
Action: 

3-25 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 3.5.2 Page #: 3-96 Line #: 33 Code: C 
Original Comment #: 35 
Comment: 
Response: 
Action: 

Change "Well 1048 (downgradient)" to read "Well 1045 (downgradient)". 
Agreed. The correction will be made. 
Line 33 on page 3-96 has been revised to read, I.. . in Well 1045 (downgradient) from . 
January 1988.. . ." 

3-26 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 3.5.2 Page #: 3-97 Line t: 3 4  Code: 

Comment: 

Response: 
Action: 

Original Comment #: 36 
How was saturation determined? How long were the brings left open for groundwater 
recovery? 
See the response to original Comment 30 (Comment 3-20). 
Page 3-97, line 3, last Sentence was changed to "No groundwater was encountered at the 
east edge of the Active Flyash Pile. 
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Commenting Organization: ' 'V.S. EPA. Commentor: saric 4- 1 
Section #: 4.0 Page#: NA Line #: NA Code: 
Original Comment #: 2 
Comment: The soil and groundwater background data presented in the revised OU2 RI report differs 

from the background data presented in the draft RI report. As an example, the perched 
groundwater background concentration for total uranium is higher in the OU2 RI report. 
The background groundwater data used is from the Characterization of Background Water 
Oualitv for Streams and Groundwater, May 1993. The statistical methods for evaluating 
the data populations have changed as a result of EPA comments on the CRUl and CRU4 
RI reports. Specifically, the determination of the 95th percentile was calculated to allow 
the comparison of individual OU2 data points to the background data population. The 
February Operable Unit 2 Revised RI Report used the 95th percentile in comparing 
individual data points to the background (Section 4.0) and in one of the statistical 
screening steps to determine CPCs (Section 6.0 and Appendix B). These values for the 
95th percentile of the background population, however, contained some computational 
errors that have been corrected in this RI document. 
The correct values are provided in Table 4-1A and the resulting change in the text and 
tables have been provided in Section 4.0, Section 6.0, and Appendices A and B, where 
the values were used. See attached Table 4-1A. 

Response: 

Action: 

4-2 Commenting Organization: U S .  EPA. Commentor: Saric 
Section #: 4.0 Page #: NA Line #: NA Code: 
Original Comment #: 3 
Comment: The reported groundwater background concentrations for numerous metals exceed 

maximum contaminant levels (MCL). Resulting conclusions regarding on-site 
groundwater contamination relative to background concentrations are, therefore, suspect 
with regard to these constituents. As stated in previous reviews, this issue should be 
addressed. 
Agreed. The MCL value will be used when the 95th percentile value for background is 
greater. 
Table 4-1A has been revised. See action for Comment 4-1. 

Response: 

Action: 

4-3 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.0 Page#: NA Line #: NA Code: 
Original Comment #: 4 
Comment: The RI report indicates that background radiological groundwater samples were not 

filtered. The U.S. Department of Energy (U.S. DOE) should indicate whether 
non-background radiological groundwater samples were filtered. 
Agreed. The report will be reviewed to ensure that the filtered or unfiltered status is 
known whenever groundwater data is presented. For comparison purposes in Section 4, 
both filtered and nonfiltered OU2 metal samples were compared to filtered background 
metal samples. This was considered to be a conservative assumption (more hits above 
background). All other Operable Unit 2 samples shown in Section 4 (radionuclides, 
organics, and general chemistry) were compared to like (unfiltered) background samples. 

Response: 

Action: 

~R\CRUtCR-RIWLG\USEPASEC.4Wune I. I994 7:41am 4- 1 



5661 
FEMP-OUO2-5 DRAFT 

June 15, 1994 

e 

Y 
cd 

8 
v) 



%tj(jpI FEMP-OUOZ-5 D 
June 15, 19 

4 

I .  ' _ .  



FEW-OUOZ-5 D M  
June 15, 1994 

I I  cd 
cd a 
Y 

? 
3 

Q 

.L 2 
c cr 
c 

i 
E 
L 

E 
'c 

t 
d 8 

4 4 4 4 4 4  z z z z z z  ? 
3 



4-4 Commenting Organization: U.S. EPA. Commentor: Saric 4 

Section #: 4.0 Page#: NA Line #: NA Code: 

Comment: 
Original Comment #: 5 

Several conclusions in each of the summarized conclusion sections for the OU2 subunits 
are incomplete and misleading. The summarized conclusion section for each of the OU2 
subunits should be expanded to include all contaminants of concern (COC) for each 
medium and cite all major issues involved in the particular subunit. 
Agreed. The summaries will be expanded as suggested. These summaries will include 
only conclusions based on current constituent levels in the OU2 subunits. Future 
predictions and related conclusions will be addressed in Section 5 and Section 6. 
The summaries have been changed as follows: 

Response: 

Action: 

Solid Waste Landfill 

0 The concentrations for subsurface soils constituents are found in varying degrees 
throughout the landfill. 

The greatest concentrations for the radionuclides are detected in the vicinity of 
location 1 1036 (south-central portion). The highest concentrations for the 
organic constituents are in the vicinity of locations 11039 (east-central) and 1719 
(central). 

...................... 

........ i....:............ .. ................................. ................... 
........... :*::::;>:::.::<::c::: ............ 
................. 

0 A sample of perched groundwater downgradient from the waste unit detected 
elevated concentrations of uranium, & thorium, which 
indicates an impact from the landfill. Samples from downgradient regional Great 

. . ;  : 00 0 0 5 3 
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Miami Aquifer wells did not detect any concentrations of uranium, e~ thorium, 
above background. A comparison of ~ ~ ~ H M M A  atafrom 
ates that,vertical constitu 
aquifer is not evident 

e Waste material analyzed in investigation trenches and borings appears to be of 
relatively low-level radioactivity, and may have originated in nonprocess areas 
of the operating plant (i.e., laboratory and manufacturing areas). 

e One waste disposal cell (Cell 1) was identified in photographs and in trench and 
boring samples. Elsewhere, waste material was found mixed with soil at depths 
from the surface to about 10 feet deep 

e Concentrations of radionuclides and organic compounds were detected above 

Lime Sludge Ponds 

e contained trace 

e Chemical and radiological samples indicate that . . . . . the . . . . . . . . sludge, . . . . . . . . . the roadway, and the 
berm materials have different ehamW&m and concentrations and 
are cktts . . . . . . . . distinct waste materials. 

. .  

e Samples collected from sludge . . . and . . . . underlying . soil indicate that the underlying 
soil has higher ..nt..r\n than the sludge for most constituents. Tkis 

Q 0 0 3 9  
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. . . . . . . . . . . .  

e Elevated concentrations of uranium and thorium were detected in downgradient 
perched groundwater w e l l s 1  

e Concentrations of metals were elevated in sludge and in downgradient perched 
groundwater ......._...I %e%€$. ..:,: This suggests that there has been a p&&g , ................................ impact by metals 
leaching from-"the sludge into the perched groundwater. 

Samples of regional aquifer groundwater detected 7 
&uranium above background concentrations in two of three downgradient wells. 
However, the concentrations are very close to background suggesting that the 
impact of radioisotopes from the Lime Sludge Ponds is minimal. 

e Samples of regional aquifer groundwater detected six metals commonly associated 
with the soil matrix. b - 

Inactive Flyash Pile 
................. 

e 

. .  . .  
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........... ........... ........... *:z.::.:.:.:.:.: ..... ........... ........... ........... 

....... ........... ........... ........... 

0 Waste materials identified in samples collected from soil borings in the subunit 
included localized sludge-like material, clay tile drain pipe, wood, nails, wire, 
construction debris, and flyash. The recovered materials from the borings, 
except the flyash, produced elevated field measured radioactivity by an alpha-beta 
meter. These elevatedheadings may be due to the materials having been 
associated with or in contact and/or cross contaminated with process materials or 
waste. 

0 The flyash generally had lower concentrations of constituents than the fill 
material. 

0 Identifiable waste materials appear to be resting on or near the interface of flyash 
and glacial overburden near the center of the Inactive Flyash Pile. 

0 Flyash and fill are in contact with the Great Miami Aquifer in the western and 
southern portions under the Inactive Flyash Pile. 

e The highest concentrations of Aroclor-1254 and total uranium were found 
associated with the trace of a buried drainage that existed before the Inactive 
Flyash Pile was developed. 

0 The occurrence of uranium in the perched groundwater 
appears to be related to waste materials bwied within the pile or close to it since 

’ upgradient Hydropunchm I-M 11047 tm&H-W@ and 
upgradient Well 1047 data 

. . .  

e Seepage in the drainage to the west may be associated with the uerched 

. . . .  
0 

~~ ~ 

beneath the flyashi‘and in a saturated zone of flyash that G a t ~ f g  . . .  .... directly above 
. 
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e In the Upper Great Miami Aquifer (2000-series wells) the surface soil COCs 

This would suggest a potential impact on the Great Miami Aquifer. 

e 

South Field 

e organic compounds, mostly semivolatile, were detected i 
hese compounds are similar to those detected at the Soli 

Landfill and are distributed over the surface of the subunit. Samples taken at 
depth indicate the compounds are etected within the subsurface, but 
concentrations decrease with depth. rganic compounds wew detected k 

e Isotopes of nine elements were detected in soil samples. Elevated concentrations 
of radionuclides are associated with waste material disposed of in the South 
Field. The concentrations of radionuclides decrease with depth through the fill 

~:<?.:?::;::*:: ......................... ........................ ................... ............................. :.:.:.:.~:..;.):.I:.:.:.: 
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e Trenching activities uncovered a variety of waste materials including concrete, 
steel pipe, sheet steel, wood, and clay tile. Surface wipe samples from some of 
these materials had a maximum reading of 150,000 disintegrations per minute 
(dpm) suggesting that the contamination is removable, so the materials are 
potential leaching sources of radionuclides to groundwater. 

e 

FER\CRU2CR-RIULG\USEPASEC.4Uune I. 1994 1:47am 4-10 
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e 

Active Flyash Pile 

e Flyash contains elevated concentrations of metals, radionuclides, and organic 
compounds when compared to background concentrations for soil. When 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

However, it should be noted that.the FEMP flyash contains approximately 70 
percent bottom ash; therefore, analytical results may be skewed higher. 

e 

been disposed of as an additional waste material in the subunit. 

e 

pile w& approximately half-way constructed. 

0 Chemical and radiological constituents detected in sediment samples are similar 
to those detected in surface and subsurface flyash samples. This suggests that the 
origin for sediment in the subunit is the flyash and that there has been an impact 

...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

detected above background. 

e The levels of radionuclides in surface flyash, subsurface flyash and sediment 
appears to vary within a narrow range. This suggests that the source for the 
radionuclides is the flyash. 

4-1 1 OO()~=?I 
. :, 
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4-5 Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: 4.1.2 Page #: 4 4  Line#: 17 Code: C 
Original Comment #: 2 
Comment: Please clarify in text whether the method used to calculate the 95th percentile of RI/FS 

field investigation data sets, for purposes such as providing activity levels for air 
transport assessment (Tables 5-50 through 5-54), is the same as the method to calculate 
the 95th percentile background concentrations presented here. 
The text will be clarified to indicate that methodology for determining the 95th percentile 
is the same for Sections 4.0, 5.0, and 6.0. The method used was consistent throughout 
the document. However, please note that the air modeling used the 95% UCL of the 
mean concentrations for surface soil in Operable Unit 2 (please refer to Comment B-1 1). 

Response: 

Action: 4 4  was changed to read "This procedure 
is discussed in Appendix B." 

4-6 Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: 4.2.2 Page #: 4-22 Table #: 4-3 Code: C 
Original Comment #: 3 
Comment: In the tables that present field investigation data such as this one, it would be useful to 

include columns indicating for each parameter's data set: 

1) 
2) the mean concentration; 
3) the standard deviation; and 
4) the 95th percentile concentration. 

the statistical distribution type (normal, lognormal, or undetermined); 

There seems to be more than enough room for this inclusion, as it would make 
referencing the data for fate and transport and risk assessment purposes more convenient. 
Disagreed. Table 4-3 represents a statistical analysis of background that relates to 
comparing single data points to a population of data. This method is different from the 
statistical comparison of data populations performed for the fate and transport and risk 
assessment sections. The listed summary statistics were not included because it was felt 
that this would create confusion with the statistical assessment used in Section 4 (95th 
percentile) and the fate and transport and risk assessment (95%UCL). The information 
requested will be provided in the screening section of Appendix B. The reader will be 
referred to the appropriate sections in Appendix B during the discussion of comparison 
to Background in Section 4 [see original Comment 2 (Comment 4-5)]. 

Response: 

Action: No action. 

4-7 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 4.2.3 Page #: 4-44 Line #: 22 Code: 
Original Comment #: 3 
Comment: The text states that seven metals were detected during Phase I1 surface water sampling 

for the Solid Waste Landfill. This 
inconsistency should be resolved. 

Table 4-8, page 4-50, contains eight metals. 

1 
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Response: 
Action: 

Agreed. The text will be modified to state that eight metals were detected. 
Lines 22 and 23 on page 4-44 have been revised to ":@€ Seven metals (silicon was 
detected for Phase Il but not analyzed for Phase I, the other :$e@$ ............. sbc were also detected 
during Phase I), isotopes of two elements.. .. " 

............................... 

............. 

4-8 
Section #: 
Original Co 
Comment: 

Response: 
Action: 

4-9 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.2.4 Page #: 4-72 Line #: 16 to 19 Code: 

Comment: 
Original Comment #: 5 

The text states that one organic compound was detected for the Phase I1 sampling of 
2000-Series wells. Table 4-15, page 4-92, contains two organic compounds. This 
inconsistency should be resolved. 
Agreed. The text will be revised to state that two organic compounds were detected. 
Lines 18 and 19 on page 4-72 h 
compounds that exceeded backgro 
butyl benzyl phthalate, which w 

Response: 
Action: 

........ 

4-10 Commenting Organization: U.S. EPA. Commentor: Radiation Section 

Original Comment #: 4 
Comment: 

I Section#: 4.2.5 Page #: 4-98 Line #: 24 Code: C 

In this section, as also in sections 4.3.5 and 4.5.5 please state the likelihood of 
remediation and whether the ecological impacts from these waste areas will be addressed 
in the Site-Wide Ecological Risk Assessment. 
Partially agreed. The text will be modified to state that the impacts from materials left 
after remediation of the subunits will be addressed in the side-wide Ecological Risk 
Assessment. It is however felt premature to discuss the likelihood of remediation of 
Operable Unit 2 in Section 4, the Nature and Extent Section, of the RI document. 
The text on page 4-98, lines 25 and 26; page 4-148, lines 31 and 32; page 4-239, lines 
30 through 32; page 4-329, line 6; and page 4-399, lines 13 through 15 has been changed 

Response: 

Action: 
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4-1 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.2.6 Page #: 4-99 Line #: 14 and 15 Code: 
Original Comment #: 6 
Comment: The text states that the sediment samples and surface water samples collected downstream 

of the Solid Waste Landfill indicate a possible impact from the Solid Waste Landfill. 
The conclusion in the text should be expanded to indicate the chemical constituents 
comprising the impact. 
Agreed. The text will be revised to state that surface water results do not indicate an 
impact from the Solid Waste Landfill but sediment samples do indicate an impact of 
aluminum, chromium, cobalt, lead, vanadium, and fifteen organics identified in Table 

The text on page 4-99, lines 14 and 15 have been changed to the following: "Sediment 

Response: 

4-18. 
Action: 

4-12 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.2.6 Page #: 4-99 Line #: 24 and 25 Code: 
Original Comment #: 7 
Comment: 

Response: 

The text states that deeper pits may have been used for disposal in the southwest comer 
of the Solid Waste Landfill. Data to substantiate this conclusion should be provided. 
Agreed. The text will be revised to include further documentation on the subject. 
Geotechnical sampling for the FS identified an area in the southwest corner where waste 
was encountered at 20 to 22 feet below ground surface. 
Lines 22-25 on page 4-99 have been changed to the following: "Elsewhere, waste Action: 

4-13 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.2.6 Page #: 4-99 Line #: 27 and 28 Code: 
Original Comment #: 8 
Comment: The text states that concentrations of radionuclides and organic compounds were detected 

above background in leachate from two of the three test trenches. The text should state 
the comparison background media for the leachate. The text should specify which two 
trenches had elevated radionuclide and organic concentrations. 
The text is in error. The leachate data was not compared to background. The text will 
be changed to state that leachate samples from all trenches contained detectable levels of 
radionuclides and leachate from trench 2 contained detectable levels of organics. 
The text on page 4-99, lines 27 and 28, have been changed to "Concentrations of 
radionuclides and organic compounds were detected above background levels . . . . in . . surface . 

Response: 

Action: 
. . .  . 
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4-14 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.2.6 Page #: 4-99 Line #: 30 and 31 Code: 
Original Comment #: 9 
Comment: Lines 9 and 10 on page 4-72 state that strontium-90 was also detected at elevated levels 

in the perched groundwater downgradient from the waste unit. The conclusion in the text 
concerning perched groundwater does not state that strontium-90 was also detected at 
elevated levels. This inconsistency should be resolved. 
The discussion of perched groundwater in Section 4.2.4, page 4-55 states that 
strontium-90 was a radionuclide detected above background in Phase I1 but not in Phase I 
sampling. This item will be discussed in the conclusion. 
Lines 30 through 33 on page 4-99 have been revised as follows: "A sample of perched 
groundwater downgradient from the waste unit detected elevated concentrations of 
uranium, aid thorium, , which indicates an impact from the landfill. 
Samples from downgra uifer wells did not detect any 
concentrations of uranium, 8~ above background. 

Response: 

Action: 

4-15 Commenting Organization: U S .  EPA. Commentor: Saric 
Section #: 4.2.6 Page #: 4-99 Line #: 30 through 35 Code: 
Original Comment #: 10 
Comment: This section provides a summary of conclusions regarding the Solid Waste Landfill 

investigation. Groundwater results are only discussed in terms of thorium and uranium 
contamination. A thorough discussion of groundwater contamination for all constituents 
should be provide in the summary section. 
Partially agreed. The text will be modified to discuss all COCs and radionuclides 
detected in groundwater. 

Response: 

Action: 

4-16 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.1 Page #: 4-100 Line #: 7 a n d 8  Code: 
Original Comment #: 11 
Comment: The text presents the .volume of lime sludge and berm material as a total value. The text 

later concludes that the lime sludge and berm material are each distinct waste materials. 
Therefore, the volume of the lime sludge and berm material should be presented as two 
individual values. 
Agreed. The volumes will be reported as the total volume and separately as 16,493 cubic 
yards of sludge and 5,556 cubic yards of berm materials. The Baseline Risk Assessment 
determines the risk from the Lime Sludge Ponds as a whole unit. The Operable Unit 2 
FS separated the sludge and berm materials when determining remedial alternatives and 
risk. 
Lines 7 and 8 on page 4-100 have been revised to read, "The volume 

Response: 

Action: 

Figure 4-7 has been revised. See attached Figure 4-7. 
, . .. 
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4-17 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.2 Page #: 4-108 Line #: 11 Code: 

Comment: 
Original Comment #: 12 

The text states that no organic compounds were detected above background levels in the 
Lime Sludge Ponds during Phase I. However, Table 4-17 on page 4-112 states that 
2-hexanone was detected above background levels. This inconsistency should be 
resolved. 
Agreed. The text will be modified to discuss the detection of 2-hexanone in Phase 11. 
Lines 10 through 12 on page 4-108 were revised to read, "Twelve metals, isotopes of 
three elements, and ne organic compound& were detected above 
background for Phase I from two sample locations." 

Response: 
Action: 

4-18 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.2 Page #: 4-108 Line #: 24 and 25 Code: 
Original Comment #: 13 
Comment: The text states that soil samples collected from beneath the sludge in the Lime Sludge 

Ponds exceeded background concentrations for copper (in five of nine samples), 
beryllium (in six of nine samples), and arsenic (in two of nine samples). Table 4-19 
presents shaded numbers for values that exceed background soil concentrations for copper 
(in three of nine samples), beryllium (in four of nine samples), and arsenic (in one of 
nine samples). These inconsistencies should be resolved. 
Agreed. The table will be corrected to the constituents detected above background in the 
text. 
Lines 22 through 27 on page 4-108 have been revised to, "The data shows that soil 

Response: 

Action: 
trations were most frequently exceeded in sludge for 
copper (three of seven samples), beryllium (three of seven s 

beryllium (six of nine samples), 
samples), arsenic (two of nine s 

. . . . . . . . . . . . . . . 

Lines 30 and 31 have been revised as follows: Boring No. 1956 
(northwest comer) fl and Boring No. 1959 (northeast 
comer) detected five of eight metals in sludge above background concentrations. 'I 

Table 4-19 has been revised. See attached Table 4-19. 

4-19 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: Table 4-20 Page #: 4-127 Line #: NA Code: 
Original Comment #: 14 
Comment: 

Response: 

Action: Table 4-20 has been revised. See attached Table 4-20. 

The entry for the type of material for sample 114607 is missing from Table 4-20. This 
information should be included in the table. 
Agreed. The table will be  corrected to include soil as the type of material for 
Sample 114607. 
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4-20 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.2 Page #: 4-129 Line #: 24 and 25 Code: 
Original Comment #: 15 
Comment: The text states that elevated concentrations of metals were detected in soil samples 

collected next to the slurry line in the investigation trench. However, data in Table 4-21 
indicates that only one of the two samples (sample 114767) exhibits elevated levels of 
these metals. This disparity in the data indicates that additional samples should be 
obtained to characterize the trench. The text should identify that a data gap exists for the 
trench and requires additional investigation. 
Although the text in question generalizes the comparison of metals data to background 
(Le., Sample 114776 has concentrations of vanadium and zinc above background only, 
not chromium and nickel). The remaining comparison of radionuclides does indicate that 
similar contamination exists in soils outside the K-65 Trench. As the K-65 trench is not 
included in Operable Unit 2, additional investigation for this RI is not warranted. 

Response: 

Action: 

4-2 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.2 Page #: 4-131 Line#: l a n d 2  Code: 
Original Comment #: 16 
Comment: The text concludes that the sample data indicate that leakage from the K-65 slurry line 

trench may be a source of elevated concentrations of radium-226, thorium-230, and 
uranium-238 in the soil next to and south of the trench. This conclusion should be added 
to the conclusions in the summary in Section 4.3.6. 
Agreed. The text will be added to the conclusions in the summary. 
The following was added as a new paragraph to the summary on line 8 of page 4-177: 

Response: 
Action: 

. . . . . . . . . . . . . . . . . . . . . . 

4-22 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-148 Line #: 38 to 40 Code: 
Original Comment #: 17 
Comment: The text concludes that because organic compounds detected in soil were not detected in 

samples of perched groundwater, these organic compounds are not leaching from the 
sludge. However, the organics in the soil could be due to the sludge leaching to the soil 
or soil contamination prior to the existence of the sludge ponds. The facts to justify the 
conclusion that the sludge is not leaching should be presented in the text. 
The item in question was attempting to define that the trace organics found in the sludge 
are not being leached into groundwater, which is supported by the fact that groundwater 
samples did not contain organics. The bullet will be clarified. 

Response: 

Action: 
been revised as follows: "Shdge 
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4-23 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-177 Line #: l a n d 2  Code: 

Comment: 
0 Original Comment #: 18 

The text concludes that the sludge, the roadway, and the berm materials have different 
characteristics and concentrations and are thus distinct waste materials. The text should 
also present the specific characteristics for the sludge, the roadway, and the berm 
materials as a conclusion in Section 4.3.6. 
The bullet was trying to define the variation in constituents and their concentrations in 
the sludge, berm and roadway materials. The word characteristics will be removed. 
Lines 1 through 3 on page 4-177 have been revised as follows: "Chemical and 
radiological samples indicate that the sludge, the roadway, and the berm materials have 

distinct different &wa&m&m 
waste materials. " 

Response: 

Action: 

. .  and concentrations and are cktts 

4-24 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-177 Line #: 6 Code: 
Original Comment #: 19 
Comment: The text states that for the Lime Sludge Ponds, future impacts from the sludge upon the 

soil are not likely. The facts and discussion to substantiate this statement are not 
presented in the text in Section 4.3.2. 
Agreed. The unsupported conclusion will be removed because future impacts due to the 
subunits will be addressed in Section 5.0. 
The following text from lines 6 and 7 on page 4-177 has been deleted: 'I- 

Response: 

Action: 
I, 

4-25 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-177 Line #: 5 through 7 Code: 

Comment: The issue of potential future impacts to the perched groundwater from the contaminated 
soils are not discussed. This issue should be addressed. 

Response: Disagreed. Future impacts to the environment due to Operable Unit 2 constituents are 
better addressed in Section 5.0. 

Action: No action. 

Original Comment #: 20 

4-26 Commenting Organization: U. S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-177 Line #: 9 through 1 1  Code: 
Original Comment #: 21 
Comment: The text states that the K-65 slurry line trench is the source of uranium and thorium 

contamination in perched groundwater downgradient of the Lime Sludge Ponds. 
Observed groundwater flow directions in the perched aquifer do not support this 
observation. Observed flow directions and radiological data for the Lime Sludge Pond 
sludge and groundwater appear to indicate that the ponds are the source of perched 
groundwater Contamination. This issue should be addressed further. 
The perched groundwater flows in a southwesterly direction (see Figure 3-37). The K-65 
Trench is between the Lime Sludge Ponds and Wells 1042 and 1934, which are 
downgradient. The concentrations of contaminants were higher for the trench than the 
ponds. The contaminants detected in the downgradient wells were of the same order of 
magnitude as for the trench. Therefore, it can be inferred that the trench is the possible 
source rather than the Ponds. 
Lines 9 through 11 on page 4-177 have been revised as follows: "Elevated concentrations 
of uranium and thorium were detected in downgradient perched groundwater wells- 

Response: 

Action: @ 
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4-27 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.3.6 Page #: 4-177 Line #: 23 to 25 Code: 
Original Comment #: 22 
Comment: The text states that metals were detected in unfiltered water samples and are a possible 

result of slight turbidity prior to acidification during sampling. This fact is not discussed 
in Section 4.3.4 of the text. 
Agreed. The text can not be substantiated and will be removed. 
The following text on lines 23 through 25 on page 4-177 has been deleted: "These 

Response: 
Action: 

4-28 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.4.1 Page #: 4-177 Line #: 36 Code: 
Original Comment #: 23 
Comment: The text presents the volume for the combined subunits of the Inactive Flyash Pile and 

South Field. It may be useful to also present the approximate volume for each subunit 
separately for remedial design purposes. 
Agreed. The volumes will be supplied separately as 120,081 cubic yards in the South 
Field and 95,891 cubic yards in the Inactive Flyash Pile. 
The text on page 4-177, lines 35 and 36 has been changed to "The volume of flyash and 
waste materials was estimated for the Inactive Flyash Pile -:. The 

contours of the waste thickness are shown on Figure 4-12:" 

Response: 

Action: 

. . . . .  . . . . . . . . . . . . . . . . . . .  

Figure 4-12 has been revised. See attached Figure 4-12. 

4-29 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.4.1 Page #: 4-178 Line #: 9 to 23 Code: 
Original Comment #: 24 
Comment: - This paragraph discusses the correlations for subsurface soils and various analytes. A 

tabular presentation of the actual data compared should be included. Also, additional 
information should be included to explain the basis of the correlations. 
Agreed. A table will be developed and the text expanded. Response: 

Action: Table 4-29A was created. See attached Table 4-29A. 

The following was inserted on page 4-178, line 12: 'I.. .and uranium-238 (see Table 4- 
29A). I' 

Also, the following was changed on page 4-178, lines 9 and 10: "Analyses of subsurface 
soils collected during Phase I1 activities were evaluated to determine if correlations 
existed between M 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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4 i r , r +  ::;::- ' '4-30 Commenting Organization: U.S. EPA. Commentor: Saric 
Section.#: 4.4.2 Page #: 4-204 Line #: 1 through 3 Code: 
Original Comment #: 25 
Comment: The text. states that the elevated concentrations of radionuclides and organic compounds 

in subsurface samples indicates that surface spillage and leaching are not responsible for 
observed .concentrations. It is not clear how these observations can be used to rule out 
the role of leaching to explain the increase in contamination with depth. This issue 
should be discussed further. 
The text was trying to explain that the uniform distribution of organics in the Inactive 
Flyash Pile is more consistent with regular disposal of organics, possibly as a dust 
suppressant, during flyash disposal activities. It is not asserting that leachate is not 
occurring. The text will be clarified. 
Lines 2 and 3 on page 4-204, have been changed to the following: "This indicates that 

. Response: 

Action: 

. . . . . . . . . . . . . . . . . . . .  

4-3 1 Commenting Organization:. U.S.' EPA. Commentor: Saric 
Section #: 4.4.3 Page #: 4-218 Line #: 13 to 15 Code: 
Original Comment #: 26 
Comment: The text concludes that recharge to the regional aquifer is supplied by surface water from 

the west drainage and that the recharge water has elevated concentrations of uranium. 
This conclusion should be included in the summary in Section 4.4.6 

The following has been added as a new paragraph on line 8 of 
Response: Agreed. The conclusion will be added to the summary. 
Action: 

4-32 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.4.3 Page #: 4-229 Line #: 3 to 5 Code: 
Original Comment #: 27 
Comment: The text concludes that the Inactive Flyash Pile may be the source of semivolatile 

compounds detected in the Paddy's Run sediment. This conclusion should be included 
in the summary in Section 4.4.6. 

Response: Agreed. The conclusion will be added to the summary. 
Action: 

. . . . . . . . . . . . . . .  

4-33 Commenting Organization: US. EPA. Commentor: Saric 
Section #: 4.4.6 Page #: 4-255 Line #: .NA Code: 
Original Comment #: 28 
Comment: This summary section does not discuss metals or organic compound contamination in 

surface water, sediment, perched and regional groundwater. The summary section should 
be expanded to discuss these issues. 

pr.tyr,~>.7 
L J . . i  
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Response: Agreed. The summary will be expanded to discuss the COCs found in surface water, 
sediment, perched water and the Great Miami Aquifer. 
The summary has been expanded (see action to Comment 4-4). Action: 

4-34 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.4.6 Page #: 4-255 Line #: 28 Code: 
Original Comment #: 29 
Comment: 

Response: 

Action: 

The text refers to Hydropunchm sample 11010. However, this sample number is not 
included in Table 4-42 on Page 4-238. This inconsistency should be resolved. 
Table 4-42 does not contain data for Hydropunchm 11010 because it is a South Field 
sample. The reference to 11010 will be deleted. 
The reference to 11010 has been deleted and the text on page 4-255, lines 26 through 29 
reads as follows: "The occurrence of uranium in the perched groundwater 
6ystem appears to be related to waste materials bw-ied within the pile or close to it since 
upgradient Hydropunchm 11047 id4-M-Q and upgradient 

4-35 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.4.6 Page #: 4-255 Line #: 31 Code: 
Original Comment #: 30 
Comment: 

Response: 

The text states that the seepage in the drainage to the west may be associated with 
perched groundwater. Additional discussion should be provided. 
Agreed. Additional explanation will be provided; including a discussion of field 
observations documenting that flow from the seeps occurred long after rainstorms, and 
boring records that indicate a zone of moisture along the flyashhill interface. 
Line 31 on page 4-255 has been revised as follows: "Seepage in the drainage to the west Action: 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

4-36 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.1 Page #: 4-256 Line #: 8 Code: 
Original Comment #: 31 
Comment: The text presents the volume for the combined subunits of the Inactive Flyash Pile and 

South Field. It may be useful to also present the approximate volume for each subunit. 
separately for remedial design purposes. 
Agreed. The volumes will be supplied separately as 120,081 cubic yards in the South 
Field and 95,891 cubic yards in the Inactive Flyash Pile. 
The text on page 4-256, lines 7 and 8, was changed to "An estimated volume for the fill 
and waste materials in the 
yards. " 

Response: 

Action: 
South Field is $20 cubic 

.................. s: ................ Y ................... ................... 

Figure 4-12 has been revised. See action for Comment 4-28. 

4-37 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.4 Page #: 4-309 Line #: . 14 through 18 Code: 
Original Comment #: 32 
Comment: The discussion provided in the text regarding metals contamination in 1000-series wells 

is incomplete with regard to the, data presented in Table 4-56. Numerous metals found 
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in concentrations well above background have not been acknowledged. The text and 
resulting conclusions should be expanded. 
The text will be expanded as requested to discuss the 22 metals found above background 
in the South Field. 

Response: 
......................... 

Action: 
' 

Lines 14 through 18 on Dage 4-309 have been changed to the following: " w g ~ m  ............................. 

........................... 

4-38 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.4 Page #: 4-328 Line #: 1 through 15 Code: 
Original Comment #: 33 
Comment: The background concentrations reported for lead in this section do not correspond to 

those presented in Section 4.1 and are also much higher. The data presented do not 
support the conclusions that the firing range has not impacted groundwater in terms of 
lead. This issue should be addressed. 
The data on page 4-328 is expressed in pg/L, the data in Section 4.1.3 expressed in 
mg/L. The units will be 
standardized. 
The table on page 4-328 has been revised as follows: 

Response: 
Although the units are different, the data is the same. 

Action: 

4-39 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.4 Page #: 4-328 Line #: 29 through 31 Code: 
Original Comment #: 34 
Comment: The text concludes that perched groundwater recharge may have impacted the GMA with 

uranium contaminated groundwater. This conclusion should be included in the summary 
in Section 4.5.6. 
Agreed. The text will be added to the summary. Response: 

Action: 
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4-40 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.4 Page #: 4-328 Line #: 29 to 32 Code: 
Original Comment #: 35 
Comment: The text concludes that uranium contaminated recharge of surface water may have 

impacted the GMA. This conclusion should be included in the summary in Section 
4.5.6. 

See action for comment 4-39. 
Response: Agreed. The text will be added to the summary. 
Action: 

4-41 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.6 Page #: 4-329 Line #: 11 through 17 Code: 
Original Comment #: 36 
Comment: The text states that organic compounds were detected in groundwater at trace levels 

indicating no significant impact on groundwater. A review of the raw data indicates 
organic compound concentration at levels significantly higher that what is usually 
considered to be trace amounts. The term !'no significant impact: is vague and not 
supported by data. This issue should be addressed. 

- .  6 .  Response: Partially agreed. The discussion of no significant impact will be clarified. Seven 
organics were detected in Phase I and seven organics were detected in Phase 11. The hits 
in Phase I include diethyl phthalate at 20 ppb, 1,l-dichloroethane at 9 .ppb, 
trichloroethene at 7 ppb, 1 ,l , l-trichloroethane, 1,2-dichloroethene, and acetone at 5 ppb, 
and bis(2-ethylhexy1)phthalate at 2 ppb. Phase I1 detections include acetone at 10 ppb, 
bis(2-ethylhexy1)phthalate at 6 ppb, di-n-butyl phthalate at 5 ppb, butyl benzyl phthalate 
at 2 ppb, and diethyl phthalate, tributyl phosphate, and 1,1,1-trichloroethane at 1 ppb. 
The RI report considered the organic detections to be "not significant" because these 
levels were thought to be very low, not repeatable in Phase I1 sampling, and if organic 
contaminated wastes were disposed in the South Field, detections of organics would be 
more numerous. 
The following text on lines 14 through 16 on page 4-329 have been deleted: ''&gam 

3" The following is being inserted at line 21 on 

Action: 

. .  

4 4 2  Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.5.6 Page #: 4-329 Line #: NA Code: 
Original Comment #: 37 
Comment: Metals Contamination in groundwater is not discussed in this section. This information 

and conclusions regarding metals contamination sources should be provided. 
Response: Agreed. A general discussion will be added. A specific discussion will not be added 

because no metals were determined to be COCs for groundwater in the South Field. 
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Action: Lines 32 through 38 on page 4-329 have been revised as follows: 'I- 

.s&& R&p 
....................................... ........................................................................ ..................................... 

4-43 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #: 4-332 Line #: 19 Code: 
Original Comment #: 38 
Comment: The text states that in subsurface flyash, 11 organics were detected above background 

concentrations for subsurface soil during Phase I sampling. However, Table 4-61A 
contains 18 organics detected above background concentrations. This inconsistency 
should be resolved. 
Agreed. The text will be corrected to indicate that 18 organics were detected above 
background. 
Lines 19 and 20 on page 4-332 have been changed to read, "...and eight- eksw 
organics were detected above background soil concentrations. 

Response: 

Action: 

4-44 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #: 4-332 Line #: 32 Code: 
Original Comment #: 39 
Comment: The text states that one organic compound was detected above background concentration 

in subsurface soil during Phase I sampling. However, Table 4-62 contains four organics 
detected above background concentrations for soil. This inconsistency should be 
resolved. 
Agreed. The text will be corrected to indicate four organic compounds detected above 
background. ... 

Lines 32 and 33 on page 4-332 ha 
.. [bis(2-Ethylhexyl) phth 

Response: 

Action: 

were detected above bac 

4-45 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #: 4-357 Line #: NA Code: 
Original Comment #: 40 
Comment: Table 4-64 presents the Active Flyash Pile toxicity characteristic leaching procedure 

(TCLP) results. The term "rejected" is used to describe data in the table. The term 
"rejected" should be explained in the table and text. 
Agreed. An explanation will be provided to describe that rejected samples are samples 
that could not meet the validation criteria and are therefore not usable. 

Response: 

Action: Table 4-64 has been revised. See attached Table 4-64. 

0;3=?. . * . ..,- ~ 9 
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4-46 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #:. 4-360 Line #: 1 Code: 
Original Comment #: 41 
Comment: The text states that three organic compounds were detected above background 

concentrations for soil in subsurface soil during Phase II sampling. However, Table 4-63 
contains six organics detected above background concentrations for soil. This 
inconsistency should be resolved. 

Response: Agreed. The text will be corrected to indicate that six organic compounds were detected 
above background. 

Action: Lines 1 and organic 
compounds [ ic acid, Di-n- 
octyl phthalate, and bis(2-Ethylhexyl) phthalate] were detected above background. " 

e 

4-47 Commenting organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #: 4-360 Line #: 4 Code: 
Original Comment #: 42 
Comment: The text presents a comparison between "surface samples" and "subsurface samples". 

It is unclear if soil or flyash samples are being compared. The text should clarify this 
issue. 
Agreed. The text will be clarified to indicate that the comparison is between surface Response: . 

Action: 
(flyash) source and subsurface flyash and soil. 

. .  

on page 4-360 has been 
samples and subsurface 

, "A comparison between surface 
samples indicates the following:" 

4-48 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.2 Page #: 4-360 Line #: 37 Code: 
Original Comment #: 43 
Comment: 0 The text presents an analysis of the data recorded in Table 4-64. This analysis does not 

correlate with the data presented in the table with respect to parameters detected. These 
inconsistencies should be resolved. 
Agreed. The text will be corrected to indicate that manganese was detected in all four 
samples, and barium was detected three times. 
Line 37 on page 4-360 (continues on page 4-361) has been revised as follows: "Zinc was 
detected twice (Sample 112168 and S 

Response: 

Action: 

Sample 442Q93 

4-49 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.3 Page #: 4-367 Line #: 7 Code: 
Original Comment #: 44 
Comment: 

Response: 
Action: 

The text states that nine metals were detected in one Phase I1 surface water sample. 
However, Table 446 presents 10 metals. This inconsistency should be resolved. 
Agreed. The text will be corrected to indicate that 10 metals were detected. 
Lines 7 and 8 on page 4-367 have been revised as follows: "Ten itirte metals and the 
isotopes of four elements were detected in one Phase I1 surface water sample; no organic 
compounds were detected. 'I 

4-50 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.6 Page #: 4-399 Line #: 23 Code: 
Original Comment #: 45 
Comment: The text states that two metals, five radionuclides, and nine organic compounds were 

detected above background concentrations for flyash in flyash during Phase I sampling. 
These numbers are inconsistent with those presented in the text on page 4-332 lines 8 
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through 15. These inconsistencies should be resolved. 
Agreed. The summary will be corrected to be consistent with Tables 4-60A and 4-60B. 
Isotopes of radium, thorium, and uranium were detected above background during Phase 
I and uranium was detected above background for Phase 11. 
Lines 22 and 23 on page 4-399 have been revised to read, "When compared to 

Response: 
. L  

Action: 

4-5 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.6 Page #: 4-399 Line #: 27 to 29 Code: 
Original Comment #: 46 
Comment: The text discusses the comparison of volatile organic compounds in the flyash with 

literature derived background . concentrations for flyash. However, this discussion 
contradicts with lines 14 and 15 in Section 4.6.2 on page 4-332 that states that no 
background organic data is available for flyash. This inconsistency should be resolved. 

Response: Agreed. A comparison to background organics could not be made. The summary will 
be corrected to indicate that the comparison is of any detections of organic compounds. 

Action: Lines 27 through 29 on page 4-399 have been revised as follows: "- 

suggests that VOCs may have been disposed of as an additional waste material in the 
subunit. " 

4-52 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 4.6.6 Page #: 4-399 Line #: 35 to 36 Code: 
Original Comment #: 47 
Comment: The text concludes that shallow groundwater has not been impacted by metals or organic 

compounds in flyash and soil. This conclusion is not discussed in Section 4.6.4, page 
4-378, of the text. The text should contain a discussion of this conclusion prior to the 
summary. 
Agreed. The text will be modified to include a discussion of the impacts to groundwater 
in Section 4.6.4. 

Response: 

Action: 
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4-53 Commenting Organization: Ohio EPA Commentor: OFFO . %S6& f 
Section #: Table 4-1A Page #: 4-5 Line #: Code: C 
Original Comment #: 37 
Comment: The subsurface soil concentration for Strontium-90 is inconsistent with the footnote 

provided for the surface soil concentration. DOE should revise the table to explain the 
Sr-90 concentration in subsurface soil. 
Agreed. The footnote is inconsistent with the analytical data and will be removed. 
See action for Comment 4-2. 

Response: 
Action: 

4-54 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-1A Page #: 4-6 Line #: Code: C 
Original Comment #: 38 
Comment: The methodology used to determine background concentrations for groundwater is flawed 

and results in a significant underestimation of risk at the site. Background concentrations 
range up to nearly an order of magnitude higher than the MCL for specific inorganic 
contaminants (antimony, arsenic, etc.). DOE must reevaluate the method for determining 
background concentrations. 
Agreed. The data used to determine the 95th percentile is from the Characterization of 
Background Water Quality for Streams and Groundwater, May 1993. The method will 
be reevaluated and at minimum the MCL will be used instead of the background 
concentration where appropriate. 
See action for Comment 4-2. 

Response: 

Action: 

4-55 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Figure 4-1 Page #: 4-14 Line#: Code: C 
Original Comment #: 39 
Comment: 

Response: 

Action: No action. 

The figure has a ten foot contour within a ten foot contour. DOE should review data 
used to develop the figure and revise appropriately. 
Hummocky topography (topography with small knolls or ridges) caused the 10-foot 
internal contour. 

4-56 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-16 Line #: Code: C 
Original Comment #: 40 
Comment: The information in the test indicates that one complete cell was located in the Solid Waste 

Landfill; the "LocatiodDate" column in Table 4-2A suggests that there are five cells. 
These five cells need to be discussed in the text. 
The text (page 4-15, lines 2-5) discusses that four of the five cells could not be confirmed 
and therefore are listed as possible in Table 4-2A. The cells are discussed in the table 
only because trenching was designed to confirm the waste cells. The discussion of the 
five cells will be clarified. 
Page 4-15, lines 2 through 4, have been changed to "However, construction of four of 
the five planed wasted cells could not be confirmed through interview with employees or 

Response: 

Action: 
- - -  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

4-57 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-18 Line #: Code: C 
Original Comment #: 41 
Comment: 
Response: Agreed. The units will be changed. 

"650 ppb Total U" to "650 pg/L Total U". Be consistent when reporting units. 
. ,  

q-jQ"')," I ., 
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'2 Action: Table 4-2A has been revised. See attached Table 4-2A. 

4-58 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-18 Line #: Code: C 
Original Comment #: 42 
Comment: For Boring 11039, the data from Samples 115384 and 115385 indicate that Total 

Thorium increases with depth. This information is not indicated in, nor supported by the 
text. Please include justification in the accompanying text. 
Agreed. The text on page 4-41, 1st paragraph, will be modified to address the increase 
of thorium with deDth. 

Response: 
. . . . . . . . . . . . . . . . . . . . . . . 

Action: 

4-59 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-19 Line #: Code: C 
Original Comment #: 43 
Comment: Include as part of the footnote "**NA=Not analyzed" additional justification as to why 

Total Thorium was not analyzed. 
Response: Agreed. Boring 11038 was an additional boring not planned in the SAP. The sample 

interval from 0-2.5 feet did not have enough sample volume to analyze total thorium. 
Total thorium will be calculated by its isotopic values and added to the text. 
See action for Comment 4-57. Action: 

4-60 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-19 Line #: Code: C 
Original Comment #: 44 
Comment: 

Response: 

Action: 

Provide a footnote justification as to why U-238 and Ra-228 were not analyzed for 
Sample 11 1452 in Table 4-2A. 
The referenced sample should actually be 111450, which was a screening sample 
analyzed for total uranium and total thorium only. Sample number will be corrected. 
See action for Comment 4-57. 

4-6 1 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 4-20 Line #: Table Code: C 
Original Comment #: 45 
Comment: Are there not more common usages/sources for some of the organic chemicals detected 

in the landfill? For example, what is the relationship between PAHs and roofing shingles 
found in landfill? Are not the PAHs widespread as by products of the combustion of 
wood coal, etc.? What specific knowledge is there regarding the use of the listed 
organics (e.g., chrysene, chlorophenol, and methylnapthalene) in metallurgy or (e.g., 
pyrene and phenanthrene) at the site medical lab? 
No specific information was available to indicate the source of the wastes in the landfill. 
However, speculation is possible and Table 4-2B was included in the text to provide a 
list of possible site uses for organics found in the landfill. This table was intended to 
be for informational purposes of possible sources. Additional possible sources can be 
added but it is unclear the additional value to the RI conclusions. 

Response: 

Action: No action. 
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4-62. Commenting Organization: 
Vol.11 Figures 4-2,-3,-9,-1d 

Original Comment #: 
: Section #: 

Ohio EPA Commentor: OFFO 
5,-17,-19,-25 Page #: 4-2 Line #: Code:C 

Comment: As stated in previous comments, DOE should evaluate the data presented on the figure 
for consistency with the figure title. Not all contaminants detected above background 
were reported and some are included that aren't above background. DOE use of the 
terms "of concern" within the title are unclear. DOE should revise the figure to ensure 
an accurate presentation of data. 
Agreed. The figures will be checked with the updated background values and the figures 
will be changed accordingly. The term "of concern" refers to the term "constituents of 
concern" and this will be further clarified in the text. 
Figures have been reviewed for errors and inconsistencies and the appropriate changes 
have been made. 

Response: 

Action: 

4-63 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-4 Page #: 4-21 Line #: Code: C 
Original Comment #: 
Comment: 

Response: 

Action: 

DOE should review the figure for unit errors consistency (e.g., 1721 1,2-DCE, various 
units for dioxins ug/kg or ng/g, etc.). 
Agreed. The figure will be reviewed for unit errors and consistencies, and the 
appropriate changes will be made. 
The analytical results for locations 1721 and 1808 from Figure 4-4 have been revised. 
See attached Figure 4-4. 

4-64 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.2.2 Page #: 4-40 Line #: 3-5 Code: C 
Original Comment #: 46 . 

Comment: The sentence discusses Phase I1 subsurface soil sampling referring to 26 samples reported 
in Table 4-4. The text should be revised to state that Table 4-5 provides summary 
information and that 37 samples were collected rather than 26 reported in the text. 
Agreed. Text will be changed to state that 38 samples were collected. 
The text on page 4-40, lines 3 throug 
subsurface soil samples were collected 

Response: 
Action: 

' locations and were &e analyze 

4-65 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 4.2.2 Page #: 4 4 0  Line #: 15-17 Code: C 
Original Comment #: 47 
Comment: 

Response: 

Provide more explanation and references to support the interpretation that Aroclors are 
derived from other chemicals. 
Agreed. The text was trying to discuss the possibility that the Aroclors were disposed 
of in small quantities, possibly diluted in other materials. The source of Aroclors cannot 
be substantially quantified. The text will be modified to discuss the detection of Aroclors 
but not their source. 
Lines 15 through 17 on page 4-40 have been revised as follows: "Aroclor-1254 and 
Aroclor-1260 were detected 

Action: 
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4-66 Commenting Organization: Ohio EPA Commentor: OFFO * 
Section #: 4 Page #: 4 4  Line #: 13-14 Code: C 
Original Comment #: 48 
Comment: It is mentioned several times in the text that background concentrations for surface water 

have not yet been defined for the site. Since surface water samples comprise a significant 
amount of the sampling performed in this RI, it seems as if obtaining background 
readings would be of utmost importance in order to obtain an accurate assessment of 
contamination. Are efforts being made to determine background concentrations for 
surface water and if so, when does DOE plan to be able to define these concentrations? 
The surface water background data for the site had not been validated as of the submittal 
of this RI. This RI makes the conservative assumption that if the constituent is detected 
it will be discussed in nature and extent. Background surface water levels will be 
finalized for the Operable Unit 5 RI/FS documents. 

Response: 

Action: No action. 

4-67 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.2.3 Page #: 4-55 Line #: 1-2 Code: C 
Original Comment #: 49 
Comment: The use of surface soil data as background for sediment samples is a poor representation. 

Sediment samples will likely differ from surface soil samples in both particle size 
distribution and organic content. The differences in these characteristics often result in 
significant concentration differences between sediment samples. DOE should evaluate 
sediment concentrations within specific operable units based upon upgradient samples of 
similar particle size and organic content. Operable Unit 5 should evaluate sediment 
background concentrations from locations upgradient of the site. 

Response: Agreed. However, background for sediment constituents are not yet established. For 
this RI, a note will be added to the text that Operable Unit 5 will specifically address the 
background sediment levels in comparison to background surface soil levels. 

. . . . . . . . . . . . . . . . . . . . . .  

.................................................. 

4-68 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.2.3 Page #: 4-55 Line #: 8-13 Code: C 
Original Comment #: 50 
Comment: 

i 

The text discusses downstream sediment samples and landfill surface soil samples. It 
would seem more appropriate to use upstream sediment samples to compare with 
locations downstream of the landfill to determine contaminants potentially migrating from 
the landfill. As stated previously, DOE should use upstream sediment samples for 
determining the impact of isolated units such as those in OU2. DOE should include a 
discussion of upstream vs. downstream sediment samples within the text. 
See original Comment #49 (Comment 4-67). Response: 

Action: 

4-69 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.2.2 Page #: 4-72 Line #: 1-6 Code: 
Original Comment #: 51 
Comment: 
Response: Agreed. Text will be modified as suggested. 

Strontium and Thorium concentrations need units. 
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: a .  . Action: ' The table on page 4-72 has been revised as follows: 

< 3  gCg& 
............ 

IlType of Well I Well No. I Strontium-901 Total Thorium 11 

1950 
Downgradient 

.......... ..................... .... :.:.:.: ................ . . .  ND 

1038 ... ............ 
< 3 $Cf& 

............ .............. ND 

1952 

*ND = Not detected 

#gt ........ 104 g y j L  ........... . . .  ........... ......... ............ .......................... 

4-70 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-72 Line #: 21-22 Code: C 
Original Comment #: 52 
Comment: Throughout the document, groundwater flow is defined either as upgradient or 

downgradient. Using a map, define groundwater flow direction to support upgradient 
versus downgradient travel. This may be done either by using arrows or contour lines. 
Agreed. A reference will be provided in the text to Figure 3-33, which provides water 
table contours for the Solid Waste Landfill. 
Lines 22 and 23 on page 4-72 has been revised as follows: "Downgradient 2000-series 
wells (Well 2947 and Well 2953) did not detect concentrations of total uranium above 

Response: 

Action: 

background I t  

4-7 1 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-73 Line #: 4-5 Code: C 
Original Comment #: 53 
Comment: 

Response: 

Action: No action. 

4-72 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Figures 4-5, 4-6 Page #: 4-73, -74 Line #: Code: C 
Original Comment #: 54 
Comment: The title for these and most other figures relating sampling data are misleading. The 

figure title "Radionuclides in 1000-Series Wells Detected Above Background in the Solid 
Waste Landfill", yet only a select few of the radionuclides detected above background 
(see Tables 4-11 and 4-12) are reported. Additionally, some contaminants which were 
not detected at concentrations exceeding background are included in the figure. DOE 
must revise the figures and/or title to clearly define the data being presented. 
Agreed. On the figures, DOE is trying to present only the radionuclides identified as 
COCs and detected above background. The figures will be corrected accordingly. 
Figures 4-5 and 4-6 have been revised. See attached Figures 4-5 and 4-6. 

Elevated radium is shown to be detected in Well 1952. DOE should discuss this in 
relation to the contamination in the 2000-series wells. 
Line 26 & 27, on page 4-72, discusses that the radium is not coming from the Solid 
Waste Landfill by comparing upgradient to downgradient groundwater data. . 

Response: 

Action: 

0 $ i\ ?-, '2 3 
4, .L .,: . . 
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I .  . > *  _.. 

., 1 i I' d , 
Commenting Organization: Ohio EPA Commentor: OFFO 4-73 

Section #: 4 Page #: 4-74 Line #: Fig. 4-6 Code: C 

Comment: 
Original Comment #: 55 

Please explain how Wells 2027 and 2037 can be described as upgradient when adjacent 
wells 2947 and 2953 are described as downgradient (See page 2-72, lines 24-26). . The 
use of groundwater contour lines would assist in clarifying this. 
Figure 3-33, in Section 3.0, portrays the water table under the Solid Waste Landfill. 
From this figure, it can be seen that Monitoring Well 2027 is upgradient and Monitoring 
Wells 2947 and 2953 are downgradient. Monitoring Well 2037 is determined as being 
in the Solid Waste Landfill boundaries. 
Lines 30 and 31 on page 4-71 have been revised as follows: "A comparison of strontium- 
90 and total uranium values from upgradient and downgradient wells 
indicates an increase in downgradient Well 1952." Lines 24 and 25 on page 
been revised as follows: "Radium 
(Figure 4-6), and upgradient Well 

Response: 

Action: 

4-74 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-75 Line #: Code: C 
Original Comment #: 56 
Comment: 

Response: 
Action: Table 4-13 has been revised. See attached Table 4-13. 

Under the first column "Well and Location" be more specific about the location (ie., 
North, South, East or West). 
Agreed. The direction from the subunit will be added to the table. 

4-75 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-14 Page #: 4-181 Line #: Code: C 
Original comment #: 
Comment: The Th-total concentration relation to the isotopic thorium concentrations within borings 

11051 and 1710 (27-28.5') appear to be inconsistent the relationship seen in other 
borings. DOE should discuss this difference within the text of the RI. 
Agreed. The inconsistency in the ratios of thorium for these two samples with other 
samples will be discussed in the text. 

Response: 

Action: 

4-76 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.2.2 Page #: 4-98 Line #: 5-6 Code: 
Original Comment #: 57 
Comment: 
Response: 

If 1037 is poorly constructed, it should be abandoned immediately. 
Monitoring Well 1037 was plugged and abandoned because of its poor construction. This 
information will be added to the text. 

Action: een added to page 4-98, line 6: 'I 

I, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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4-77 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.2.2 Page #: 4-98 Line #: 10-16 Code: 
Original Comment #: 58 
Comment: Strontium, Thorium, and Uranium concentrations need units. 
Response: Agreed. Text will be modified as suggested. 
Action: The table on page 4-98 has been revised as follows: 

2000-Series Well 

Regional Aauifer H 1000-Series Well Strontium-90 I Total Uranium Total Thorium 

Upgradient Well 

1950 ND 7 67 p$& 5.96 #= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Downgradient Well 

*ND = Not detected 

4-78 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.2.6 Page #: 4-99 Line #: Code: C 
Original Comment #: 59 
Comment: The previous groundwater section and the summary fail to discuss contaminants detected 

during trenching activity sampling of perched groundwater. The contaminants detected 
during this sampling should be discussed and compared to contaminants within 
downgradient 1000 and 2000 series wells. 
The sampling methodology used to collect leachate samples from the trenches does not 
meet the required standards of groundwater sampling and the intrusive nature of 
trenching significantly alters the amount of suspended solids in the water. Because of 
these factors, the water samples from the trenches are called leachate instead of 
groundwater. A comparison of the two data sets clearly shows that leachate data has 
higher concentrations of radionuclides and inorganics, but to consider the leachate as 
groundwater is inappropriate. 

Response: 

Action: No action. 

4-79 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.2.6 Page #: 4-99 Line #: 30-35 Code: C 
Original Comment #: 60 
Comment: 

Response: 

Since Figures 4-5 and 4-6 do not include groundwater gradient information, it is difficult 
to determine the validity of this conclusion. 
The discussion in the text is based on groundwater elevation data presented in Section 3.2 
and identified in Figures 3-31 and 3-33. A reference to Figures 3-31 and 3-33 will be 
added to the text. 
Lines 33 through 35 on page 4-99 has been revised as follows: "A comparison of 
emee&&k data from paired wells indicates that vertical constituent migration from the 

Action: 
. .  . 

into the- regional aquifer is not evident 
I, 

~~ 

(-%*<I\ *#q 
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4-80 Commenting Organization: Ohio EPA Commentor: OFFO ' 5 6 6 p  ' 

Section #: Figure 4-8 Page #: 4-109 Line #: Code: C 

Comment: 
Original Comment #: 61 

The title for this and most other figures relating surface soil sampling data are 
misleading. The figure title "Radionuclides and Metals of Concern is Surface Soil 
Samples Detected Above Background in the Lime Sludge Ponds", yet only a select few 
of the radionuclides and metals detected above background (see Table 4-16) are reported. 
Additionally, some contaminants which were not detected at concentrations exceeding 
background are included in the figure. DOE fails to define "of Concern" as used in the 
figure title. DOE must revise the figures and/or title to clearly define the data being 
presented. 
Agreed. The term "of concern" relates to the COCs and will be defined in the text. The 
figures will be revised as needed to met this definition. 
The following: text has been added as a new paragraph to page 4-1, line 14: ":W fig@@ 

Response: 

Action: 
. . . . . . , ....... . . . . . . . . . .,.,... . . 

4-8 1 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-19 Page #: 4-124 Line #: Code: C 
Original Comment #: 62 
Comment: DOE should review the data and shading decisions for the table. The errors in the table 

are obvious when comparing the last column to the number of shaded blocks in each row. 
(e.g., location 1958, 5 / 8  samples exceed yet only 1 block shaded, see location 1956). 

Response: Agreed. The table will be corrected. 
Action: See action for Comment 4-18. 

."~ 4-82 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-20 Page #: 4-127 Line #: Code: C 
Original Comment #: 63 
Comment: 

Response: 
Action: 

The table title should be revised to reflect that not all radioisotope and organic data are 
reported. 
Agreed. The table title will be modified to state that "selected" parameters are listed. 
See action for Comment 4-19. 

r h .  

4-83 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-22 Page #: 4-132 Line #: Code: C 
Original Comment #: 64 
Comment: The intent of DOE'S incorporation of Ohio Exempt Waste Standard into the table is 

unclear, since the lime sludge ponds are already classified as Solid Waste Management 
Units. Additionally, the presence of organic contaminants such as 
Bis(2-Ethylhexy1)phthalate and radionuclides prevent consideration of this waste under 
the Exempt Waste Standard. If DOE determines it is necessary to keep the standards in 
the table, a reference for the standards should be provided within the table. 
The reference for the standards will be included. The comparison was made to support 
the Operable Unit 2 FS if remedial alternatives entertained separating the lime sludge and 
berm materials. 

Response: 

Action: Table 4-22 has been revised. See attached Table 4-22. 

. .  
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4-84 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: : 4.3.4 Page #: 4-147 Line#: 27 Code: E 

Co&ent: Change "wait" to salt. 
Response: Agreed. The text will be corrected. 
Action: 

;: Original Comment #: 65 

Line 27 on page 4-147 has been revised to read, "...upgradient well may be due to the 
leaching of &&$ i ....... ... i.. w%.lf used in salting the road adjacent ....I' 

4-85 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.3.6 Page #: 4-148 Line #: 3740 Code: C 
Original Comment #: 66 
Comment: This conclusion is incorrect. Bis(2-Ethylhexy1)phthalate was detected in surface soil, 

subsurface sludge, surface water and perched groundwater samples reported (see Tables 
4-18, 4-26, etc.). The presence of this contaminant in perched groundwater does not 
indicate this contaminant is leaching from the sludge. 
Agreed. Although bis(2-ethylhexy1)phthalate was the only organic detected in perched 
water compared to 13 organics in the soil, its detection should be discussed in the text. 
The text will be modified as suggested. 
Based on this comment and on EPA comment 4-22, lines 37 through 40 have been 
revised as follows: "Shclge 

Response: 

Action: 

4-86 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Figures 4-10, -1 1 Page #: 4-149, -150 Line #: Code: C 
Original Comment #: 67 
Comment: The title for these and most other figures relating sampling data are misleading. As 

stated in previous comments figures should be revised to include only above background 
data and all above background data. DOE must revise the figures and/or title to clearly 
define the data being presented. 

The explanation of some titles has been included on page 4-1 (see action to Comment 
4-80), and the figures have been changed to more accurately reflect the titles. 

Response: Agreed. The text and figures will be revised appropriately. 
Action: 

4-87 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-177 Line #: 5-7 Code: C 
Original Comment #: 68 
Comment: The text does not support the assumption that future impacts of the sludge upon the soil 

are not likely. Under certain conditions, it is possible for the contaminants to pass from 
the sludge' to the underlying soil and concentrate there due to differing chemical 
conditions (e.g., pH). Additional justification is needed to verify DOE'S theory. 

The following text on lines 6 and 7 on page 4-177 has been deleted: 'I- 

Response: Agreed. The sentence will be removed from the text. 
Action: 

11 

-. ,-. ., I-' ,- '3  
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4-88 Commenting Organization: Ohio EPA Commentor: . OFFO 6 6 6 lq ' 
Section #: 4 Page #: 4-177 Line #: 9-11 Code: C 

Comment: 
Original Comment #: 69 

The text does not support the assumption that the K-65 slurry line trench is the source 
for the contamination in the downgradient perched groundwater wells. Additional 
discussion is needed to support DOE'S theory. 
Agreed. A more detailed discussion of the direction of perched water flow and specific 
sample analyses will be added to the text to support the conclusion that the K-65 Trench 
is impacting the perched groundwater. 
Lines 9 through 1 1  on page 4-177 have been revised as follows: "Elevated concentrations 
of uranium and thorium were detected in downgradient perched groundwater wells- 

Response: 

Action: 

4-89 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-180 Line #: 7-17 Code: C . 

Original Comment #: 70 
Comment: The information given in this paragraph is confusing. By reading this information OEPA 

was unable to draw the conclusion that a pattern exists of surface disposal at one location 
with subsequent surface spreading. Please clarify this information 
Agreed. The last sentence will be changed to discuss the possible disposal practices and 
the fact that sample data supports a more uniform disposal of waste over a larger area. 
Lines 16 and 17 on page 4-180 have been revised as follows: "These data do not suggest 

Response: 

Action: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4-90 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-181 Line#: Code: General 
Original Comment #: 71 
Comment: The summaries that are provided throughout the document are extremely helpful. Some 

of the data presented in Chapter 4 is confusing at best. OEPA realizes that there is a lot 
of data and it is DOE'S obligation to present this information, but DOE should consider 
more frequent use of summaries. .Also, summaries should not be used to draw 
conclusions that are not already presented elsewhere in the text. 
Agreed. Summaries will be expanded where appropriate and conclusions will be 
presented in the body of the text first. 
See action for Comment 4-4. 

Response: 

Action: 

4-9 1 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Figure 4-13 Page #: 4-182 Line#: Code: C 
Original Comment #: 72 
Comment: As stated in previous comments, the title for this figure is misleading. The figure 

provides both rad and metal contaminants, yet the title refers only to radionuclides. The 
figure only presents a subset of the rad and metal contaminants detected above 
background, which is not clear from the title. Additionally, some contaminants are 
included which weren't detected above background. DOE must revise the figure and title 
to accurately reflect the data being presented. 
Agreed. The text and figures will be revised appropriately. a- Response: 
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Action:: i i ;The title of Figure 4-13 has been revised as follows: "Radionuclides and Metals of 
Concern Detected Above Background in Surface Soils in the Inactive Flyash Pile." 

4-92 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.4.2 Page #: 4-199 Line #: 33-34 Code: C 
Original Comment #: 73 
Comment: If the summary presented in the bullet is correct, then all samples reported in the table 

in the table on page 4-181 must have been from the sludge material. This is not clear 
from reviewing the text or table. It would seem a number of these samples, with metals 
exceeding "background flyash", occurred in areas not defined as sludge. DOE should 
review the data and revise the table or bullet as appropriate. 
Agreed. The bullet will be corrected to state that only the concentrations of antimony, 
cyanide, mercury, and silver are consistent with background flyash. 
Lines 33 and 34 on uage 4-199 have been revised as follows: "Subsurface concentrations 

Response: 

Action: 

4-93 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-16 Page #: 4-204 Line #: Code: C 
Original Comment #: 149 
Comment: ASIT-009 must also have been a surface water sampling location since uranium is 

reported as both ug/l and mg/kg. DOE should use an icon to denote the fact the location 
was both a surface water and sediment sampling location. 
The location did have both a surface water and sediment sample collected from it. The 
figure will be changed by adding the surface water icon adjacent to the sediment icon. 

Response: 

Action: Figure 4-16 has been revised. See attached Figure 4-16. 

4-94 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.4.4 Page #: 4-237 Line #: 22-26 Code: C 
Original Comment #: 74 
Comment: 

Response: 

This explanation of horizontal groundwater flow in the till is inconsistent with DOE'S 
previous statements that horizontal groundwater flow in the till is very limited. 
The eroded till face in conjunction with sand lenses in the till under the Inactive Flyash 
Pile produce local conditions conducive to horizontal flow. The explanation is not 
intended to be taken as general site hydrogeology. 

Action: No action. 

4-95 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.4.4 Page #: 4-237 Line #: 29-30 Code: C 
Original Comment #: 75 
Comment: If 1016.i~ completed in the regional aquifer, then where are 2016, 3016, and 4016 

completed? 
Response: This well cluster is constructed in the Great Miami Aquifer. 
Action: No action. 

4-96 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-237 Line #: 29 Code: C 
Original Comment #: 76 
Comment: The text states that Well 1016 is mislabeled. What is being done by DOE to correct this 

mislabeled well? 
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Figure 4-16 See ove$s'iz&ifigures at back of Response to Comments document. k 
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Response: Agreed. Well 1016 has been relabeled 21 190. This new n used throughout 
the text. 
Lines 29 through 31 on page 4-237 have been revised as follows: "WeU4W&k Action: -- 

4-97 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-257 Line #: Code: C 
Original Comment #: 77 
Comment: 

Response: Agreed. The units will be made consistent. 
Action: Table 4-46 has been revised. See attached Table 4-46. 

Keep units consistent within columns. In particular, don't switch between pg/kg and 
mg/kg within the same column. 

4-98 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4 Page #: 4-259 Line #: Code: C 
Original Comment #: 78 
Comment: 

Response: 

Action: Table 4-47 has been revised. See attached Table 4-47. 

Insert an asterisk by DPM in the last column, to read "Activity of Dry Wipe *DPM". 
Further explain the Disintegration Per Minute measurement in the footnote. 
Agreed. The note will be expanded to state that one disintegration per minute is 
equivalent to 27 pCi. 

4-99 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-17 Page #: 4-266 Line #: Code: C 
Original Comment #: 150 
Comment: 
Response: 
Action: Figure 4-17 has been revised. See attached Figure 4-17. 

The legend should define the icon used for locations 1969, etc. within the legend. 
The icons used were wrong and will be changed to the surface soil icon. 

4-100 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-18 Page #: 4-266 Line #: Code: C 
Original Comment #: 151 
Comment: Contrary to the figure's title suggesting organics are presented, antimony concentrations 

are reported for locations 1975 and 1970. DOE should revise the figure to ensure an 
accurate representation is being made. 

Response: Agree. The antimony concentrations will be removed. 
Action: Figure 4-18 has been revised. See attached Figure 4-18. 

4-101 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.5.2 Page #: 4-283 Line #: 1 Code: C 
Original Comment #: 79 
Comment: Include a footnote at the end of this chart to explain what analytical parameters are 

included in the "Total Organic Concentrations" column (ie., VOCs, SVOCs, 
Pesticides/PCBs, and/or Dioxins). 
Agreed. The footnote will be added to state that total organic concentrations include 
VOCs, SVOCs, and PesticidedPCBs. 
The table on page 4-283 has been revised. See the attached table. 

Response: 

Action: 
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TABLE 4-46 

SUMMARY OF PHASE I1 TRENCHING DATA, SOUTH FIELD 
OPERABLE UNIT 2 REMEDIAL ,INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Field 
Readings 

Waste Types and 
DescriDtion Analytical Data Trenck 

1 
- 

2 

3 

Wire, concrete slabs, 
cinder blocks, flyash, 
contaminated pipe. 

up 1500 cpn 
15000 cpm 

22000 cpm 

Sample 113105 
Total Uranium 165 p g k g  
Total Thorium 28.9 pgkg 
Radium-226 1.8 pCi/g 
Radium-228 3.7 pCi/g 
Total Uranium (on site) 143 pgkg 

~~ 

113718 
bis(2)ethylhexyl 340 pgkg 

ArocIOr'l254 170 pgkg 
Tributyl phosphate 170 pgkg 
Fluorenthene 140 pg/kg 

Zn71qyJQ 8 .< .....:....... ?.. ... glkg 

Fluorescent yellow 
material, wire 
Tar-like material, black 
construction material. 
concrete wire 
FilVnative till interface 12' 

25,000 cpm 
10,OOO cpm 
1200 cpm 

Sample 1 13724 
Total Uranium = 724 pg/kg 
Total Thorium = C18 pgkg 
Radium-226 12 pCi/g 
Radium-228 97 pCi/g 

No analyses 

Sample 1 13725 
Total Uranium = 34 p g k g  
Total Thorium = 3540 pgkg 
Radium-9.3 pCi/g 
Radium-228 85 pCi/g 

Metal pipe 
construction debris 

400 cpm no samples 

Concrete, debris 6' 
concrete slab 6" thick 

3000 cpm Benzopyrene = @M#)$g/kg 

::.:.;.>:.:.:.:.: ..:.: 

Lead = 385?Qoo $g/kg"" a,.. :..... ......... 

bis(2 ethylhexy1)phthalate = oi:m 
f..:.: ............. ...... :..;::figkg 

4 

5 

6 

7 

- 
3 

- 

Sample 113722 

Total Uranium = g$$W;Wgg/kg 
Zinc = 508?:000 $g/kg 

I.. ....... ....................................................... 
........................ 

Metal bars. brick lo00 cpm 
220 cpm 

(on site) Total Uranium = 951 pg/kl 
no samples Sheet metal, little debris 

saturated conditions at 10' 
FilVtill interface at 6-7' 
Wire, concrete, brick, 
wood, re-bar, cable, 
section of trench detected 
debris in all areas 
Filhative till interface at 
8-9' deep 
Concrete, pipe 

80-100 cpm 

5-100 cpm 

5000 cpm 

500 cpm 

no samples 

no samples 

Floor drain, metal plate 

Demolition debris 
interface of trenchlnative 
till at 9' 
concrete 
sheet metal . 
6" ID pipe 
Fill/till interface at 3' deep 

no samples 
500 cpm 

4-6 1 FER\CRU2RIUU;\SECnON4\TA~Uunr 7 . 3  994 8:44am 
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Trench 

9 

10 

Waste Types and 
Description 

Brick, concrete, wire 
cinder block small pieces 
of brick and concrete. 
Wet at base of fill at till 
surface (1 1 ’) 

Native soil at 2’, bedding 
plane of original surface 
identifiable metal piece 10’ 
x 6’ x 1/8” 
Fill/till interface at 2’ deep 

Field 
Readings 

40 cpm 

4,600 cpm 

TABLE 4-46 
(Continued) a June 15, 1994 

Analytical Data 

no samples 

no samples 

. . . . . .  
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TABLE 4-47 

SCREENING RESULTS OF WIPE SAMPLES COLLECTED 
FROM WASTE MATERIAL IN TRENCHES IN THE SOUTH FIELD 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Activity of Dry Wipe 
Material and Description Sample Number DPM? 

Trench 

Trench 

Trench 1 

1. 
concrete (2' x 1') 
orange stained concrete (0.5' x 0.5") 
insulated wire (5") 
metal (0.5' x 0.3') 
metal (1.4' x 

metal (3' x 4') 
wood (2" x 4" x 2.5') 
concrete (irregular shapes) connected by rebar 
red corrosion on concrete 
wire projecting from concrete 

1 
crushed metal drum 
pipe (1.75" x 4') 
corrugated metal 
curved metal 
pipe (1" x 6") 
roof tile (4" x 5") 
pipe (2" x 6") 
concrete (3" x 4") 

2 

T-1-1 
T- 1-2 
T- 1-3 
T-1-4 
T-1-5 

T-2- 1 
T-2-2 
T-2-3 
T-2-4 
T-2-5 

T-4- 1 
T-4-2 
T-4-3 
T-4-4 
T-4-5 
T-4-6 
T-4-7 
T-4-8 

15,000 
40,000 
10,000 
30,000 
15,000 

20,000 
25,000 

2000-3000 
150,000 
80,000 

2,000 
20,000 
2,000 
30,000 
10,000 
35,000 
25,000 
25,000 

"PM means Disintegration Per Minute 

. .  a 
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Figure 4-18 s”ee oversized figures at back of Response to Comments document. 
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Boring Depth (ft) 
No. 
11 188 0-0.5 

Number of Organic Total Organic 
Compounds Concentrations$ (pg/kg) ... ... 

15 2416 

1977 I 0-0.5 I 16 I 7852 II 

* 5-6 
10-1 1 

2 45 
3 59 

1 

8.5-10 2 10 
16.5-18.5 3 47 

1972 

I 15 516 .5  1 1 I 3 

0-0.5 14 69039 
0.5-1 16 12083 
2.5-4 2 17 

. .  
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1968 

4-66 

7.5-9 1 3 
1-1.5 12 2777 
3-4 2 8.6 
0- 1 10 397 

4.5-6.5 3 71 



4- 102 Commenting Organization: Ohio EPA Commentor: OFFO ' 
Section #: Figure 4-22 Page #: 4-285 Line #: Code: C 

' Comment: 

Response: 
Action: 

Original Comment #: 80 
See previous comments regarding data inclusion and exclusion within the table and the 
necessity of the title to accurately reflect the data presented. 
Agreed. The text and figures will be revised appropriately. 
See action for Comment 4-86. 

4-103 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.4.4 Page #: 4-309 Line #: 2-3 Code: 
Original Comment #: 81 
Comment: 
Response: 

Why do these 1000 series monitoring wells monitor the 2000 series aquifer? 
The monitoring wells in question were improperly labeled and their numbers have been 
changed. The correct 2000 series numbers will be used in the report (1014=21189, 
1016=21190, 1516=21191. 1517=21192, 1518=21193). 

Action: Lines 2 
$15161, 

been revised as follows: "Three of the wells [ 
15 18$] monitor the regional aquifer. " 

4-104 Commenting organization: Ohio EPA Commentor: OFFO 
Section #: Figure 4-23 Page #: 4-310 Line #: Code: C 
Original Comment #: 82 
Comment: The figure should be correctly titled "Figure 4-23A". Additionally, see previous 

comments regarding data inclusion and exclusion within the table and the necessity of the 
title to accurately reflect the data presented. 

Response: Agreed. The reference to Figure 4-23A in the text is actually correct. The figure 
number should be 4-23A. The titles and figures will be revised appropriately and the 
reference in the text will be the same. 
Line 21 on page 4:309 has not been revised. The figure has also been corrected 
according to Comment 4-86. 

Action: 

Figure 4-23 has been revised to Figure 4-23A. See attached Figure 4-23A. 

4-105 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.5.4 Page #: 4-312 Line #: Code: C 
Original Comment #: 83 
Comment: Sample locations are not shown on Figure 4-25 as suggested by the text. DOE should 

provide a figure detailing the groundwater sampling locations and their proximity to the 
firing range. 
The 2000 series monitoring well results are shown on Figure 4-25. The text incorrectly 
suggests that the Hydropunchm data is also on Figure 4-25 when it is actually on 4-23. 
The text will be corrected to reference the appropriate figures. 

Response: 

Action: n changed to "Sample data 
olume 2, Oversized Figu 

0 

. . . . . . . . . . .. . .  . . . . . . . . . . . . . . . 

4-106 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.5.4 Page #: 4-328 Line #: 12-14 Code: C 
Original Comment #: 84 
Comment: It appears that location 11028 is downgradient and has above background concentrations 

of lead. DOE should review the sampling location with regard to gradient and 
concentrations. . .  ' .  . 
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Response: Because the lead background has been changed to the MCL, the lead values detected in 
' ", the:&ea;downgradient of the firing range are no longer within the range of background. 

The tek  will be'changed to reflect this. 
Lines 12 through 14 of page 4-328 have been changed as follows: "Groundwater data de 
M indicate concentrations of lead above background in water samples collected 6 66 1 
downgradient of the former Firing Range and, therefore, the Firing Range &W+M% 
appears to impact the groundwater. 

The following has been added as a new paragraph to line 35 of page 4-329: " S a p l S  

. 

Action: 

Aqaif.@ I1 
<. ........................ ................................ . . . . . . . . . .  

4-107 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 4.6.2 Page #: 4-331 Line #: 30-31 Code: C 
Original Comment #: 85 
Comment: Figure 4-28 presents radionuclides detected in surface soils within the Active Flyas,, Pile 

at above background concentrations. The text within this section does not agree with the 
information provided in the figure. DOE should review and revise appropriately. 
Figure 4-28 provides a comparison of Active Flyash samples to background soils. The 
text discusses a comparison of Active Flyash samples to background soils and background 
flyash. The figure title will be modified to reference background soils. 

Response: 

Action: Figure 4-28 has been revised. See attached Figure 4-28. 

Table 4-59 has been renumbered to 4-59A and a table which compares surface flyash 
results to soil background has been inserted as 4-59B. See attached Table 4-59B. 

Table G-2A has been renumbered G-2A.a and the title has been changed to "Active 
Flyash Pile Concentrations of Detected Analytes Above P&lS.h ................... ................ Background in Surface 
Soil Source Phase I1 Field Investigation." A table which presents the surface soil 
concentrations above soil background has been inserted as Table G-2A.b. See attached 
Table G-2A. b . 

Lines 25 and 26 on page 4-331 have been revised as follows: "The summaries of these 
comparisons are presented in Tables 4-5919 through 65. I' Lines 29 and 30 on page 4-33 1 
have been revised as follows: "These results were compared with background flyash and 
are summarized in Table 4-59A." The following sentence on lines 32 on page 4-331 
through 1 on page 4-332 has been deleted: ''4 

The following sentence has replaced the deleted text: 

The following text from lines 3 through 5 on page 4-332 has been deleted: 
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4-108 Commenting Organization: Ohio EPA Commentor: OFFO 

Orig'inal komment #: 152 
Comment: DOE should clarify whether the "background" being used to determine which 

contaminants are presented is for soil or flyash. Additionally, the definition of the words 
"of concern" should be provided. The figure should be revised to include sediment 
sample locations (see Figure 4-30) which were determined to be surface soil samples. 
The background being used is for soil and the figure title will be adjusted accordingly. 
The text will be changed to clarify this. The figures will be checked with the updated 
background values and the figures will be changed accordingly. The term "of concern" 
refers to the term "constituents of concern'' and this will be further clarified in the text. 

The sediment locations on Figure 4-29, AFP-SD-01 through 05 were 
considered to be surface soil locations and Figure 4-28 and 4-29 will be 
changed to reflect this. 

 section,#: Vol.II Figure 4-28 Page #: 4-332 Line #: Code: C 

Response: 

Action: See action for Comment 4-107. 

Lines 28 and 29 on page 4-331 have been revised as follows to reflect the inclusion of 
sediment sample locations as surface sample locations: "During Phase I1 surface soil 
samples were collected from $# e locations aY .... the A&@ ............... ............... Flyash Pile. I' ...... ...... .... ............... 

Figure 4-30 has been combined with Figure 4-29. Figure 4-29 has been revised. See 
attached Figure 4-29. 

4-109 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-59 Page #: 4-334 Line #: Code: C 
Original Comment #: 86 
Comment: The table presents Sr-90 background as 4,390 pCi/g. The text does not justify this 

number. DOE must provide substantial documentation to support this concentration. 
Additionally, the table does not include above background radionuclides presented in 
Figure 4-28 (e.g., Np-237, Ra-228, Th-228, Th-230). This table, Figure 4-28 and the 
text associated with this section must be revised to accurately reflect the data collected. 
The background flyash strontium concentration was improperly reported and should be 
0.00 pCi/g. Also, Table 4-59 compares samples to flyash background and Figure 4-28 
compares samples to background soils. The figure, table, and supporting text will be 
modified for consistency. 
See action for Comment 4-107. 

Response: 

Action: 

Table 4-59 has been revised. See attached Table 4-59A. 

4-1 10 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.6.2 Page #: 4-360 Line #: 1-2 Code: C 
Original Comment #: 87 
Comment: The sentence must be revised to state that three additional, six total, organic contaminants 

were detected in the surface soil. According to the data presented in Table 4-63, 
1, 1 , l-trichloroethane, methylene chloride and toluene were also detected above 
background. 
Agreed. Text will be modified to indicate that six total organics were detected. 
Lines 1 and 2 on page 4-360 have been revised to read, .... .and sk organic compounds 

Response: 
Action: 

[ Di-n-octyl phthalate, 
and bis(2-Ethylhexyl) phthalate] were detected above background. I' 
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4-111 Commenting Organization: Ohio EPA Commentor: OFFO . - -  
Section #: 4.6.2 Page #: 4-360 Line #: 12-13 Code: C 
Original Comment #: 88 
Comment: The bullet incorrectly states that 1 , 1 , 1-trichloroethane (1 , 1,l-TCA) was not detected in 

surface soil. Both Table 4-63 and Figure 4-28 show 1 , 1,l-TCA being detected in surface 
soil samples. 
Agreed. The text will be changed to reflect that 1 , 1 , 1-TCA was detected in both surface 
and subsurface samples. 
Lines 9 and 10 on page 4-360 have been revised as follows: "Benzoic acid, toluene, 
naphthalene, and. bis(2-Ethylhexy1)phthalate were detected in 
surface and subsurface.samples." Lines 12 and 13 have been revised as follows: "444- 

1 , 1-dichloroethane, chloro-phenols, and xylene were detected in 
subsurface samples but not in surface samples. 

Response: 

Action: 

4-1 12 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.6.2 Page #: 4-360 Line #: 15-17 Code: C 
Original Comment #: 89 
Comment: All organics do not decrease with depth. The highest concentration of l,l ,l-TCA was 

detected at the waste soil interface at a concentration of 5,600 ug/kg. DOE should revise 
the summary bullet. 
The bullet does not suggest that organics decrease with depth, it specifically states that 
the concentrations decrease below the flyash/soil interface or 10 to 17, feet deep. The 
bullet will be revised to be more clear. 
Lines 15 through 17 on page 4-360 have been revised as follows: "The concentration of 

Response: 

Action : - - -  
all organics decrease l3eweeR lo to . .  17 feet deep 2 . Organics appear to be present a+&aee 
i-mewts throughout the flyash from the surface to about 10 feet deep." 

4-1 13 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-29 Page #: 4-360 Line #: Code: C 
Original Comment #: 153 
Comment: DOE should clarify whether the "background" being used to determine which 

contaminants are presented is for soil or flyash. Additionally, the definition of the words 
"of concern" should be provided. As stated in previous comments DOE should review 
to ensure data are representative of the figure title. 
The background being used is for soil. The text will be changed to clarify this. The 
figures will be checked with the updated background values and the figures will be 
changed accordingly. The term "of concern" refers to the term "constituents of concern" 
and this will be further clarified in the text. 
See actions for Comments 4-86 and 4-110. 

Response: 

Action: 

4-1 14 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Vol.11 Figure 4-30 Page #: 4-361 Line #: Code: C 
Original Comment #: 154 
Comment: DOE should revise the figure to only include those locations considered to be sediment 

samples. Additionally DOE should review the data presented to ensure all data suggested 
by the title are incorporated into the figure (e.g., all radionuclides above background). 

FER\CRUZCR-RIULG\OEPASEC.4Uune 7. 1994 8:31am 4-9 1 
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Response: Agreed. All appropriate changes shall be made. The background being used is for 

surface soil. The text will be changed to clarify this. The "of concern" is-explained in 
comment (20. The sediment locations on Figure 4-30, AFP-SD-01 through 05 were 
considered to be surface soil location and Figure 4-28 and 4-30 will be changed to reflect 
this. 
See action for Comment 4-108. Action: 

4-1 15 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 4.6.3 Page #: 4-367 Line #: 22-25 Code: C 
Original Comment #: 90 
Comment: DOE has not provided enough discussion to support the decision to change the sediment 

sampling locations to surface soil samples. DOE must incorporate additional justification 
within the text. Additionally, both Figures 4-28 and 4-30 must be revised to accurately 
reflect this decision. At present the figures are misleading. DOE should also identify 
within Section 4.6.2 that these surface soil samples were added after changing their 
designation from sediment locations. 
Agreed. The text, figures, and tables dealing with the changed sediment samples will be 
made clearer. The sediment samples were changed to surface soil samples because field 
observations could not support the sample designation of sediment. The text, figures, 
and tables will be clarified. 

Response: 

Action: The following text was added to 4-367, line 25: " 

4-1 16 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 4.6.4 Page #: 4-378 Line #: 8-9 Code: 
Original Comment #: 91 
Comment: This section is very misleading. It appears that DOE is stating that ground water flow 

exists only in the sand lens beneath the Active Flyash Pile. Though this lens provides 
a preferential flow pathway, ground water flow still occurs in the clay till. 
The section of text is discussing the presence of a sand lens in the glacial overburden that 
"pinches" out under the Active Flyash Pile. DOE is not asserting that flow does not 
occur in the glacial till. The horizontal migration of perched water in solid clay tills is 
significantly less than what is possible through the higher permeable silty sand lens. 

Response: 

Action: No action. 

4-1 17 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 4-73 Page #: 4-398 Line #: Code: C 
Original Comment #: 92 
Comment: The data presented in this table for sediment samples is inconsistent with the text in 

Section 4.6.3, page 4-367. According to text in the previous section these samples are 
considered surface soil rather than sediment. DOE must revise the document to be 
consistent. 
Agreed. The table will be corrected to be consistent with the designation of surface soil 
for the samples. 

Response: 

Action: Table 4-73 has been revised. See attached Table 4-73. 
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TABLE 4-73 

SUMMARY OF URANIUM ISOTOPES AND 
TOTAL THORIUM IN MEDIA IN THE 

ACTIVE F'LYASH PILE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Uranium- Total Total 
Date Sample Uranium-234a 238 Uranium Thorium 

Boring No. Taken (pCi/L) (pCi/L) (rg/L) (ccg/L) 

1048 07/24/88 5.4 u 5.3 u 17.0 U 

10123188 4.5 u 4.0 U 15.0 U 5.0 U 

0 1/22/89 6.6 U 6.9 U 21.0 x 4.0 X 

1211 6/89 14.2 u 15.0 X 52.6 X 

04/28/93 11.4 U 12.5 U 31.1 U 

1045 12/13/89 1.72 X 2.15 X 10.1 x 
04/29/93 1.16 U 1.19 u 2.91 U 0.30 U 

04/29/93 2.47 F 

(Soil) 10/07/87 1 .o 0.90 

21033 06/17/93 13.1 U 16.1 U 43.2 U 

06/17/93 12.8 F 15.6 F 41.2 F 

2049 04/08/88 

08/03/88 

12/06/88 

02/07/89 

05/10/89 

07/30/89 

04/03/90 

05/10/93 

50.3 U 51.4 U 130.0 U 

3.1 U 2.8 U 8.0 U 

1.0 u 2.0 u 
2.3 U 2.1 u 6.0 U 

42.9 U 47.5 x 175.0 U 

83.2 U 89.9 U 147.0 U 

43.3 u 
41.5 U 46.4 U 111.0 u 

2045 0 1/23/89 78.9 U 92.3 U 283.0 U 5.0 U 

0510 1/89 74.7 u 85.5 U 265.0 U 

05/01/89(D) 77.6 U 87.5 U 291.0 U 

07/25/89 104.0 u 119.0 u 341.0 U 

0410 1/90 97.0 U 104.0 U 462.0 U 

See footnotes at the end of table 
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TABLE 4-73 
(Continued) 

Uranium- Total Total 
Date Sample Uranium-234a 23 8 Uranium Thorium 

Boring No. Taken (pCi/L) (pCi/L) (pg/L) (pg/L) 

0410 1 /90( D) 95.3 u 103.0.U 461.0 U 9.47 u 
04/28/93 131.0 F 144.0 F 364.0 U 

(Soil) 12/06/88 2.0 

2048 04/01/90 3.4 u 3.02 U 2.07 U 

(35-36.5) 

1.03 U 04/27/93 0.68 U 0.34 U 1.0 u 
AFP-SW-02 051 1 3/93 1.50 U 1.69 4.18 U 

pCi/g pCi/g mgflrg W/kg 

AFP-SD-06 05/13/93 2.77 2.9 11.3 8.04 

AFP-SD-02 05/12/93 4.14 4.39 13.6 8.57 

AFP-SD-04 051 1 3/93 2.37 3.05 10.2 14.7 

AFP-SD-05 051 13/93 3.25 3.62 12.5 16.5 

AFP-SD-0 1 051 15/93 3.39 3.42 14.8 22.2 

AFP-SD-03 051 13/93 2.83 3.11 10.7 11.2 

aF = Filtered 
U = Unfiltered 
X = Not Known 
D = Duplicate 

Soil samples collected from screened interval at the time of well construction. 
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4-118 Commenting Organization: . Ohio EPA Commentor: OFF0 . - 
Section #: 4.6.6 Page #: 4-399 Line #: 31-33 Code: C 

Comment: 
0 Original comment #: 93 

As stated in a previous comment, the concentrations of 1 , 1 , 1-TCA do not decrease with 
depth. The highest concentration was detected at the bottom of the pile. DOE should 
revise the text accordingly. 
Agreed. The text will be modified to discuss the TCA concentrations at depth. 
Lines 31 through 33 on page 4-399 has been'revised to read, "Concentrations of organic 

feet deep . ' . Thi is 
related to s u r f a c x t h e  pile was approxhately half-way constructed. " 

Response: 
Action: 

ounds. decrease w&Aepfh below 10 
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4-1 19 Commenting Organization: Commentor: 366B - 
. Section#: Section 4 Page #: 4-1 Line #: 3 Code: 

Original Comment #: 
Comment : 
Response: 
Action: Lines 3 through 5 have been revised as follows: "Section 4.0 provides a detailed 

discussion of $b nature and extent of constituents focuses on constituents that were 
determined to"be contaminants of concern COCsi.which are defined in Section 6.0 of ,- 

this RI report I, 

Table 4-0 has been created. See attached Table 4-0. 

4- 120 Commenting Organization: Commentor: 
Section #: 4.1.3 Page #: 4-9 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-1B has been revised for antimony, selenium, and mercury. See attached Table 

4-1B. 

4-121 Commenting Organization: Commentor: 
Section #: 4.2.1 Page #: 4-13 Line#: 33 Code: 
Original Comment #: 
Comment: 
Response: 
Action: The volume of fill has been modified to reflect a revised estimate of the waste material. 

Lines 33 and 34 on page 4-13 have been revised as follows: "The volume of waste 
material is calculated to be approximately $@W ................ cubic yards." ....................... 

Figure 4-1 has been revised. See attached Figure 4-1. 

4-122 Commenting Organization: Commentor: 
Section #: 4.2.1 Page #: 4-15 Line#: Code: 
Original Comment #: 
Comment : 
Response: 
Action: 

4-123 Commenting Organization: Commentor: 
Section #: 4.2.2 Page #: 4-21 and 22 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Table 4-3 has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-3. The following revisions have been made in 
response to changes in Table 4-3: 

Lines 3 and 4 on page 4-21 have been changed to "Background concentrations were 
exceeded for :W@Wg .................... metals, isotopes of six elements, and twenty three organic (--$c fy I- compounds. " .e 

............ ............................ 
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Solid Waste Landfill 

June 15, 1994 

Lime Sludge Ponds Inactive Flyash Pile South Field Active Flyash Pile 

TABLE 4-0 

OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 

iranium-total 

arsenic 

uranium-total 

no COCs no COCs arsenic no COCs 

dieldrin 

~ ~~~~ 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

plutonium-238 

uranium-234 

uranium-2351236 

uranium-238 

antimony 

arsenic 

beryllium 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

iibenzo(a ,h)anthracene 

mdeno(l,2,3-cd)pyrene 

iranium-total 

:esium-137 

radium-226 

radium-228 

horium-228 

horium-230 

horium-232 

iranium-238 

iranium-total 

radium-226 radium-226 
no COCs no COCs 

arsenic 

SURFACE SOIL 

radium-226 

radium-228 

horium-228 

horium-232 

arsenic 

iibenzo(a,h)anthracene 

uranium-234 

cesium- 137 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

uranium-234 

uranium-2351236 

uranium-238 

uranium-total 

arsenic 

beryllium 

Aroclor-1254 

Aroclor-1260 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b) fluoranthene 

benzo(k)fluoranthene 

dibenzo(a,h)anthracene 

dieldrin 

indeno( 1,2,3-~d)pyrene 

uranium-234 uranium-234 

:esium-137 

ieptunium-237 

.adium-226 

,adium-228 

horium-228 

horium-232 

irsenic 

)eryllium 

no COCs 
uranium-2351236 uranium-2351236 uranium-238 

uranium-238 uranium-238 uranium-total 
no COCs 

I I uranium-total . uranium-total I 
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(continued) 

Solid Waste Landfill Lime Sludge Ponds Inactive Flyash Pile South Field 
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Active Flyash Pile 

echnetium-99 neptunium-237 

:arbazole strontium-90 no COCs 

technetium-99 

no COCs no COCs 

ieptunium-237 

.adium-226 

;trontium-90 

iranium-234 

iranium-238 

trsenic 

jeryllium 

)enzo(a)anthracene 

)enzo(a)pyrene 

)enzo(b)fluoranthene 

Iibenzo(a, h)anthracene 

ndeno( 1,2,3-cd)pyrene 

,adon-222 I no COCs radon-222 radon-222 

no COCs 

radon-222 

iibenzo(a,h)anthracene 

no COCs 

cesium- 137 

radium-226 

radium-228 

strontium-90 

technetium-99 

uranium-238 

arsenic 

beryllium 

Aroclor-1254 

Aroclor- 1260 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

uranium-234 uranium-234 radium-226 

uranium-235/236 uranium-235/236 strontium-90 

uranium-238 uranium-238 uranium-235/236 

uranium-total uranium-total uranium-total 

no COCs 

no COCs 

FER\CRUIRIUL,G\TAB4-0 June 9. 1994 952pm 4-98 

radium-226 

technetium-99 
no COCs no COCs no COCs 
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. . . . . . . . . . . . . . 

4-21 have been revised as follows: "Arsenic 
detected above background in surface soil sample 

4- 124 Commenting Organization: Commentor: 
Section #: Section 4 Page #: 4-27 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4 4  and 4-5 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-4 and Table 4-5. The following 
revisions have been made in response to changes in these tables: 

Lines 1 and 2 on page 4-40 have been revised to "During Phase I subsurface soil samples 
were collected from ten locations and were analyzed for the constituents listed in 
summary Table 4 6 .  " 

Lines 5 through 11 on page 4 4 0  have been revised to "Background concentrations for 
these locations were exceeded for twenty metals (the same metals in Phase I excep 

ich was detected above ba ound only in Phase 11, thallium, antimony 

elements (neptunium-237, cesium-137, plutonium-238, plutonium-239/240, and 
technetium-99 were detected above background for Phase I1 and not detected above 
background during Phase I; lead-210, and radium-224 were detected above background 
during Phase I and not for Phase 11), and forty four organic compounds." 

were detected above background only in Phase I), isotopes of eig 

Lines 12 through 15 on page 4 4 0  have been revised as follows: It 
detected for Phase I, except for Octochlorodibenzo-p-dioxin, 

were 
ed in 

es at concentrations ranging from 0.05 to 13.7 ug/kg; the remaining five 
were detected once or twice at trace concentrations. " 

4-125 Commenting Organization: Commentor: 
Section #: 4.2.2 Page #: 4 4 2  Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Because the Solid Waste Landfill does not contain any waste that could potentially be 

considered Ohio exempt waste, the "Ohio Exempt Waste Standard" column has been 
deleted from the table. See attached Table 4-6. 

@Os35 

FER\CRU2CR\TDO\SECnON4.OTHUune 7. 1994 12:27pm 4-108 
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Commenting Organization: 4-126 
Section #: . 4.2.3 - Page #: 4-44 Line #: 22 Code: 

. Original Comment #: . .  
2 '-+@o2ri;nent: . 

Response: 
Action: Lines 25 and 26 on page 4-44 have been revised to "...compound (bis(2- 

ethylhexyl)phthalate, which was not detected during Phase f U) were detected from Phase 
11 samples." 

4-127 Commenting Organization : Commentor: 
Section #: 4.2.3 Page #: 4-55 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-9 and 4-10 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-9 and Table 4-10. The following 
revision has been made in response to changes in these tables: 

Lines 6 and 7 on page 4-55 have been revised to "Exceeding background concentrations 
were si@ metals, isotopes of four elements (including uranium which was also detected 
during Phase I), and fifteen organic compounds. 

4-128 Commenting Organization: Commentor: 
Section #: 4.2.4 Page #: 4-55 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-11 and 4-12 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-1 1 and Table 4-12. The following 
revisions have been made in response to changes in these tables: 

Lines 27 and 28 on page 4-55 have been revised to "Phase I sampling was conducted on 
three 1000-series wells and detected $h&&$ij .................. .................. metals, isotopes of four elements, and no 
organic compounds that exceeded the background concentrations in eight samples. 'I 

.................. 

Lines 29 through 33 on page 4-55 have been revised to "During Phase I1 sixteen metals 
were detected (Cobalt, Iron, Potassium, and Zinc were not detected above background 
during Phase I, and Arsenic, , Silicon, and Thallium were detected for 
Phase I but not for Phase 11), isotopes of six elements (plutonium-238, strontium-90, total 
thorium, and uranium-235/236 were not detected above background during Phase I), and 
one organic". 

Line 1 on page 4-71 was revised to .... .compound (1 ,2-dichloroethene) exceeded 
background concentrations. I' 

FER\CRU~CR\TDO\SECTION~.OTHUU~~ 7. 1994 12:27pm 4- 124 
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: . 5 The ., table on page 4-71 has been revised as follows: 
.,: ( 8 I 9 ir . 

Metals Radioisotopes 

Silver Copper Cesium-137 Strontium-90 Technetium-99 

Surface 12/12a 6/12 0112 8/12 0112 
Subsurface 14/37 10137 6/35 3/33 3/33 
Perched 0114 1/15 016 216 016 
Groundwater 

Organic Compounds 
Volatile Polynuclear 
Organic Aromatic 

Compounds Hydrocarbons Pesticides 

4 18 1 
13 22 8 
1 0 0 

4-129 Commenting Organization: Commentor: 
Section #: 4.2.4 Page #: 4-72 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-14A has been renumbered 4-14. Tables 4-14 and 4-15 have been revised based 

on a QC of the calculation of the 95th percentile of background data. See attached Table 
4-14 and Table 4-15. Table 4-14B has been deleted because the data from 3000-series 
wells was not used by Operable Unit 2 to directly determine the nature of groundwater 
contamination. This data is included in Tables C-2J and C-12A in Appendix C and will 
used by Operable Unit 5 to determine the extent of contamination in the groundwater. 

The following revisions have been made in response to changes in these tables: 

Lines 14 and 16 on page 4-72 have been revised to "Phase I sampling of three 2000- 
series wells detected S~&BXI ................................ tweke metals, isotopes of two elements, and eight organic 
compounds that exceeded background concentrations. 

................ 

................. 

Lines 16 through 18 on page 4-72 have been revised to "Phase I1 sampling of six 2000- 
series wells de %e metal$ isotopes of five elements (neptunium-237, 
plutonium-238, strontium-9df and uranium-235/236 were not detected above 
background for .Phase I). ... 

Lines 23 and 24 on page 4-72 have been deleted and replaced with the following: "Tkese 
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41136 ... it ;. Commenting Organization: Commentor: 
Section #: ' 4.3.2 Page #: 4- 100 Line #: 
Original Comment #: 
Comment : 

Code: 

Response: 
Action: Table 4-16 has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-16. The following revisions have been made in 
response to changes in Table 4-16: 

.................................. 
Lines 1 and 2 on page 4-107 have been revised to '':%vmty$~ ............................... :.:.:.:.:.:.:.:.:.:<.. metals, isotopes of eight 
elements, and 21 organic compounds were detected in 14 surface soil samples collected 
during Phase 11. " 

Figure 4-8 on page 4-109 has been revised. See attached Figure 4-8. 

4-131 Commenting Organization: Commentor: 
Section #: 4.3.2 Page #: 4-107 Line #: 27 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 27 on page 4-107 has been revised as follows: "...detected in samples from the road 

along the north boundary: ctrrysene (1 100 pg/kg), and.. .. " 

4- 132 Commenting Organization: Commentor: 
Section #: 4.3.2 Page #: 4-108 Line #: Code: - 
Original Comment #: 
Comment : 
Response: 
Action: Tables 4-17 and 4-18 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-17 and Table 4-18. The following 
revisions have been made in response to changes in these tables: 

Lines 12 through 19 on page 4-108 have been revised to "From thirty sample locations 
during Phase I1 there were twenty-four metals (Aluminum, Arsenic, Barium, 
Cobalt, Iron, Lead, Manganese, Mercury, Nickel, Potassium, Selenium, and Vanadium 
were detected above background for Phase I1 but not for Phase I; and Thallium was 
detected above background for Phase I but not Phase 11), isotopes of eight elements 
(cesium-127, neptlinium-237, plutonium-238, plutonium-239/240, radium-226, radium- 
228, technetium-99 thorium-total, wwk&K#- , and uranium-235/236 were detected 
above background for Phase I1 but not Phase I), and thirteen organic compounds were 
detected above background for Phase 11." 

Line 29 on page 4-129 has been changed as follows: "The subsurface soil background 
concentration for total uranium is %,4 pg/g." 

............. 

Line 35 and 36 on page 4-129 have been revised as follows: "Subsurface soil background 
concentrations fo radioisotopes are pCi/g for radium-226, pCi/g for 
thorium-230, and pCi/g for uranium 

. . . . . . .  

... 

Table 4-21 has been revised. See attached Table 4-21. 
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Soil 
Adjacent to Well 1042 
(composite 0’-6’ deep) 
Soil 
Adjacent to Well 1934 
(composite 0’-6’ deep) 

TABLE 4-21 
SUMMARY OF LABORATORY ANALYSES OF SAMPLES COLLECTED 

DURING THE K-65 TRENCH INVESTIGATION 
LIME SLUDGE PONDS 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

114767 17.8 27.5 42.1 80.2 2.32 20.30 5.50 24.8 13.0 

114776 1 1  21.1 23.5 55.7 5.93 5.34 3.91 11.5 8.31 

114770 77 Water sample from 
trench 

r 
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4-133 Commenting Organization: Commentor: 
Section #: 4.3.2 Page #: 4-1 10 Line #: 29 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Figure 4-8A has been revised to include the surface samples from the K-65 slurry line 

trench. See attached Figure 4-8A. 

4- 134 Commenting Organization: Commentor: 
Section #: 4.3.3 Page #: 4-131 Line #: 29 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 29 through 33 on page 4-131 have been revised to "One Phase I1 surface water 

sample detected seven metals (these seven metals were also detected in Phase I; 
Aluminum, Arsenic, Boron, Cadmium, Chromium, Cobalt, Copper, Iron, Lead, 
Manganese, Mercury, Molybdenum, Silver, Vanadium, and Zinc were detected in Phase 
I samples but not Phase 11), thorium-230 was the only isotope detected (the Phase I...." 

4-135 Commenting Organization: Commentor: 
Section #: 4.3.4 Page #: 4- 147 Line #: 11 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 11 and 12 on page 4-147 have been revised as follows: "...and one organic 

compound phenol at SQ pg/L that exceeded background concentrations. " 

Commenting Organization: Commentor: 
4.3.4 Page #: 4-147 Line #: Code: 

4-136 
Section #: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-25 and 4-26 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-25 and Table 4-26. The following 
revision has been made in response to changes in these tables: 

Lines 12 through 16 on page 4-147 have been revised to "Six 1000-series wells sampled 
during Phase I1 detected &f&@ ....................... metal# above background (Antimony was not detected add 
Molybdenum- . were detected in Phase I but not in Phase 11), isotopes 
of five elements (radium-226, neptunium-237, and Strontium-90 were not detected in 
Phase I), and one organic compound (bis(2-Ethylhexyl) phthalate). 

during Phase I, Cadmium, &, Maqymm- 7 .:.:.:.:.:.:.:.: 

Figure 4-10 has been revised. See attached Figure 4-10. 

4-137 Commenting Organization: Commentor: 
Section #: 4.3.4 Page #: 4-147 Line #: . 38 Code: 
Original Comment #: 
Comment: 
Response: . . .  . -, . - . - .  . 

Line 38 and 39 on page 4-147 have been revised as follows: "...(discussed in Section g,yj2> II 

Action: 
i .:,! . . . . .  ............ ............... ..................... 080%?5 
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4-138 Commenting Organization: Commentor: 
Section #: 4.3.4 Page #: 4-148 Line #: 4 Code: 
Original Comment #: 
Comment: 
ResDonse: 
Action: 

4-139 Commenting Organization: Commentor: 
Section #: 4.3.4 Page #: 4-148 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-28A has been renumbered 4-28. Tables 4-28 and 4-29 have been revised based 

on a QC of the calculation of the 95th percentile of background data. See attached Table 
4-28 and Table 4-29. Table 4-28B has been deleted because the data from 4000-series 
wells was not used by Operable Unit 2 to directly determine the nature of groundwater 
contamination. This data is included in Tables D-2H and D-1 1A in Appendix D and will 
used by Operable Unit 5 to determine the extent of contamination in the groundwater. 

The following revisions have been made in response to changes in these tables: 

Lines 6 and 7 on page 4-148 have been revised as follows: "Groundwater analytical data 
from the 2000-series wells were compared to background data from the regional aquifer 
and a summary of the analytes is provided in Tables 4-28&44%€%- , and 4-29." 

Lines 7 through 13 on page 4-148 have been revised to "Phase I sampling on one 2000- 
series well detected metals, isotopes of thorium and uranium, and two organic 
compounds (acetone 7 pg/L and phenol at 50 pg/L) that exceeded background 
concentrations. Phase I1 etected three metals (Aluminum, 
Manganese, and Potassium; were not detected during Phase I), 
isotopes of three onium-238 were not detected for 
Phase I, thorium- detected during Phase I but not Phase 11), and one organic 
compound (Butyl benzyl phthalate). " 

Figure 4-1 1 has been revised. See attached Figure 4-1 1. 

4- 140 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-180 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-30 has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-30. The following revisions have been made in 
response to changes in Table 4-30: 

Lines 9 through 11 on page 4-180 have been revised to "E;iftee;n ................ metals, isotopes of six 
elements, and twelve organic compounds exceeded background concentrations in samples 
of the surface media collected during the Phase I1 field program." 

................. 

Line 14 on page 4-180 has been revised as follows: "...to 32.1 pglg (background 
concentration is ........ pg/g). 'I 

000275 ' ....... ........ 
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4-141 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-180 Line #: 23 Code: 
Original Comment #: 
Comment: , 
Response: 
Action: Lines 23 through 25 on page 4-180 have been revised to "Nine semi-volatile organics (2- 

methylnaphthalene, acenaphthene, acenaphthylene, anthracene, carbazole, 
dibenzo(a,h)anthracene, fluorene, dibenzofuran, and naphthalene) were detected in sample 
IFP-SS-07 at the north end of the Inactive Flyash Pile." 

4- 142 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-181 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Tables 4-31 and 4-32 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-31 and Table 4-32. The following 
revisions have been made in response to changes in these tables: 

Lines 5 through 7 on page 4-181 have been revised to "Fifteen metals, isotopes of ten 
elements; and 24 organic compounds exceeded background concentrations at 1 1 sample 
locations from the Inactive Flyash Pile during the Phase I program. During the Phase 
I1 sampling twenty two metals (Calcium, Chromium, Cobalt, Magnesium, Maq+ese, 
Nickel, Potassium, S€iem, and Vanadium were not detected for Phase I), isotopes of 
seven elements (lead-2 10, and technetium-99 were detected above background for Phase 
I and not for Phase 11), and thirty four organic compounds were detected above 
background in samples collected from twelve locations (2-Butanone, Chlorobenzene, 
Chloromethane, Methylene Chloride, Tetrachloroethene, Trichloroethene, 4- 
Methylphenol, Benzo(g , h, i)perylene, Carbazole, Dibenzo(a,h)anthracene, Diethyl 
phthalate, Indeno( 1,2,3-cd)pyrene, Isophorone, Phenol, Tributyl phosphate, and alpha- 
Chlordane were detected for Phase I1 but not Phase I; 2-Hexanone, Carbon disulfide, 
Styrene, Vinyl Acetate, Benzoic Acid, and Aroclor-1260 were detected for Phase I but 
not Phase 11). " 

Lines 19 through 21 on page 4-181 have been revised as follows: "...beryllium, copper, 
v, cyanide, molybdenum, selenium, and silver. If the data are compared to metal 
concentrations expected for flyash, , cyanide (ten samples), 

= e = V  
are above background concentrations. I' 

The table on page 4-181 has been revised as follows: 

FER\CRU2CR\TDO\SECTION4.0THUune 7. 1994 12:27pm 4-204 
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Lines 27 and 28 on page 4-198 have been revised as follows: "...which was detected in 
9 of 14 samples throughout.. . . " 

Table 4-33 has been revised. See attached Table 4-33. 

4- 143 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-198 Line #: 33 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 33 on page 4-198 has been revised as follows: "...in 22 of 31 samples; 2- 

methylnaphthalene was detected once in 31 samples. 

4-144 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-201 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-34 has been revised. See attached Table 4-34. 

4- 145 Commenting Organization: Commentor: 
Section #: 4.4.2 Page #: 4-199 Line #: 22 Code: 
Original Comment #: 
Comment: 
Response: 

Line 22 on page 4-199 has been revised as follows: "...was discussed in Section 4.1.3." 

Commenting Organization: Commentor: 
Section #: 4.4.3 Page #: 4-218 Line #: 25 Code: 
Original Comment #: 
Comment: 
Response: 
Action: 

a ~c t ion :  
4- 146 

Line 25 on page 4-218 has been revised as follows: "Beryllium was detected at 1.2 
mglkg . " 

4-147 Commenting Organization: Commentor: 
Section #: 4.4.3 Page #: 4-220 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-38 and 4-39 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-38 and Table 4-39. 

4-148 Commenting Organization: Commentor: 
Section #: 4.4.4 Page #: 4-230 Line #: Code: 
Original Comment #: 
Comment: 
Response: 

- Action: Tables 4-40 and 4-41 have been revised based on a QC of the calculation of the 95th 
percentile of background data. See attached Table 4-40 and Table 4-41. 
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4-149 Commenting Organization : Commentor: 
Section #: 4.4.4 Page #: 4-237 Line #: 4 Code: @ Original Comment #: 
Comment: 
Response: 
Action: The following sentence on lines 4 through 6 on page 4-237 has been deleted: "Tbe&en€ 

$a'' . .  

4-150 Commenting Organization: Commentor: 
Section #: 4.4.4 Page #: 4-237 Line #: 13 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 13 and 14 on page 4-237 have been revised as follows: "...locations were not 

associated with waste materials 
3; this suggests. . . . " . . .  

4-151 Commenting Organization: Commentor: 
Section #: 4.4.4 Page #: 4-237 Line #: 18 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 18 on page 4-237 has been revised as follows: "...while soil samples k m 4 e  

had 378 mg/kg and...." 

Commenting Organization: Commentor: 
4.4.4 Page #: 4-237 Line #: 32 Code: 

4-152 
Section #: - 

Original Comment #: 
Comment: 
Response: 
Action: Line 32 on page 4-237 has been revised as follows: ' I . .  .were detected above background 

in Wells 21190(1016) and 2016." 

4-153 Commenting Organization: Commentor: 
Section #: 4.4.4 Page #: 4-237 Line #: 34 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 34 on page 4-237 has been revised as follows: "...concentrations of total uranium 

in the 21.15#yl016)-2016- . . . . I '  
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4- 154 Commenting Organization: Commentor: 
Section #: 4.4.4 Page #: 4-239 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-43A has been renumbered 4-43. Tables 4 4 3  and 4-44 have been revised based 

on a QC-of the calculation of the 95th percentile of background data. See attached Table 
4-43 and Table 4-44. Table 4-43B has been deleted because the data from 3000- and 
4000-series wells was not used by Operable Unit 2 to directly determine the nature of 
groundwater contamination. This data is included in Tables E-2L and E-12A in 
Appendix E and will used by Operable Unit 5 to determine the extent of contamination 
in the groundwater. 

The following revision has been made in response to changes in these tables: 

Lines 2 through 7 on page 4-239 have been revised to "Phase I1 sampling detected 
aluminum , isotopes of four elements (neptunium-237, plutonium-238, 
plutonium- orium-232, and uranium-235/236 were not detected during Phase 
I), and three organic compounds (Carbon disulfide and Butyl benzyl phthalate were not 
detected for Phase I; bis(2-Ethylhexy1)phthalate was detected above background for Phase 
I but not Phase 11) that exceeded background values in four samples. " 

4-155 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-256 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-48A has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-48A. The following revision has been made in 
response to changes in Table 4-48A: 

26 through 30 on page 4-256 have been revised to " 

elements, and 26 organic compounds exceeded bac 
metals, isotopes of 
oncentrations in 21 

analyses of surface samples collected during the Phase I1 field program at the South 
Field. Metals that wer detected in over 40 percent of the samples included beryllium 
(15 samples), copper ( samples), and silver (20 samples)." 

4-156 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-266 Line #: 12. Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 12 on page 4-266 has been changed as follows: "Figure 4-18 (See Volume 2, 

Oversized Figures). . . . " 
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Code: 
4-157 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-266 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 27 through 29 on page 4-266 have been revised as follows: "A horizontal boring 

detected elevated concentrations in a composite sample from 0-5 feet beyond the surface 
of the firing range (see table below m-pag&W), but below background in deeper 
samples. " 

4-158 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-266 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-48B has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-48B. The following revision has been made in 
response to changes in Table 4-48B: 

The table on page 4-269 has been revised as follows: 

Depth Background Total Lead TCLP Lead 
(ft) (mg/kg) (mg/kg) (mg/L) 
0-5 15.58 1020 0.27 
5-10 15.58 4.8 NA 
10-15 15.58 6.1 NA 
15-20 15.58 4.5 NA 
20-25 15.38 6.9 NA 
25-30 15.58 5.3 NA 
30-35 15.58 4.6 NA 
35-40 15.58 7.2 NA 
40-45 15.58 4.6 NA 
45-50 15.58 5.5 NA 

NA = Not analyzed 
Note: Samples sieved with No. 10 sieve to 
remove lead fragments greater than 2 mm. 

Code: 
4- 159 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-269 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-49 and 4-50 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-49 and Table 4-50. The following 
revisions have been made in response to changes in these tables: 

8 * ' 5  :., 1 '  ' 
Lines 21 through 23 on page 4-269 have been revised to "Fifiee metals isotopes of nine 
elements, and 25 organic compounds exceeded background c o h d ; i n  subsurface 
samples collected during the Phase I program at the South Field." 

. I  
i * 
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Lines 26 through 35 on page 4-269 have been revised to "Twenty-two metals 
(Aluminum, Arsenic, Iron, Magnesium, Potassium, Silican, Thallium, Vanadium, and 
Zinc were not detected above background for Phase I; Bew% Cadmium, and Cobalt were 
detected above background for Phase I but not Phase 11), isotopes of seven elements 
(ruthenium-106 and technetium-99 were detected above background for Phase I but not 
Phase 11), and 30 organic compounds (Carbon disulfide, Toluene, Acenaphthylene, 
Benzo(k)fluoranthene, Dibenzo(a,h,)anthracene, Naphthalene, Tributyl Phosphate, 
Aroclor-1260, Dieldrin, Endrin ketone, alpha-Chlordane, and gamma-Chlordane were 
detected above background for the Phase I1 and not for Phase I; 4-Methyl-2-Pentanone, 
Chloroform, Methylene Chloride, Total Xylenes, Di-n-Octyl phthalate, Diethyl phthalate, 
Tetrachlorodibenzofuran were detected above background for Phase I but not Phase 11) 

4-160 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 2-281 Line #: 29 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 29 on page 4-281 has been revised as follows: " ... 1455 through 1472 (Figure 4-19, 

See Volume 2,. . . . " 

4-161 Commenting Organization: Commentor: 
Section #: 4.5.2 Page #: 4-282 Line #: 1 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 1 on page 4-282 has been revised as follows: "...these trenches (Figure 4-19, see 

Volume 2, Oversized Figures). " 

4-162 Commenting Organization: Commentor: 
Section #: 4.5.3 Page #: 4-293. Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-53 has been revised based on a QC of the calculation of the 95th percentile of 

background data. See attached Table 4-53. The following revisions have been made in 
response to changes in Table 4-53: 

Lines 8 through 10 on page 4-293 have been revised to T@&it$@~@ :::..::. :::::..:. .. ..... I*i metals, isotopes of 
six elements, and 15 organic compounds exceeded the expected background 
concentrations for surface soil. I' 

Lines 10 and 11 on page 4-293 have been revised as follows: "A comparison with metals 
detected in the South Field shows that arsenic, beryllium, copper, lead, clnlnn;.rm , silver, 
and zinc ....I' 

Figure 4-22 has been revised. See attached Figure 4-22. 
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4-163 Commenting Organization: Commentor: 
Section #: 4.5.4 Page #: 4-293 Line #: 
Original Comment #: 
Comment: 

Code: 

Response: 
Action: Tables 4-55 and 4-56 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-55 and Table 4-56. The following 
revisions have been made in response to changes in these tables: 

Lines 3 through 5 on page 4-309 have been revised to "Phase I sampling detected seven 
metals and isotopes for two elements that exceeded the background concentrations; no 
organic compounds were detected that exceeded background concentrations. " 

Lines 7 through 12 on page 4-309 have been revised to "During Phase 11, 22 metals 
(Aluminum, Antimony, Barium, Beryllium, Chromium, Cobalt, Cyanide, Iron, Lead, 
Magmxwm, Molybdenum, Nickel, Silver, Vanadium, and Zinc were not detected above 
background during Phase I), isotopes of six elements (neptunium-237, plutonium-238, 
plutonium-239/340, Strontium-90, thorium-230, thorium-232, and thorium-total were not 
detected above background during Phase I), and four organic compounds exceeded 
background concentrations. " 

Lines 5 through 7 on page 4-312 have been revised to "Organic compounds detected 
above background included the following: acetone (6 pg/L), diethyi phthalate (1 pg/L), 
and tributyl phosphate (1 pg/L) in Well 11032 located north and upgradient of the South 
Field. " 

4-164 Commenting Organization: Commentor: 
Section #: 4.5.4 Page #: 4-312 Line #: Code: 
Original Comment #: 
Comment : 
Response : 
Action: Table 4-57A has been renumbered 4-57. Tables 4-57 and 4-58 have been revised based 

on a QC of the calculation of the 95th percentile of background data. See attached Table 
4-57 and Table 4-58. Table 4-57B has been deleted because the data from 3000- and 
4000-series wells was not used by Operable Unit 2 to directly determine the nature of 
groundwater contamination. This data is included in Tables F-2J and F-1 1A in Appendix 
F and will used by Operable Unit 5 to determine the extent of contamination in the 
groundwater. 

The following revisions have been made in response to changes in these tables: 

Line 14 on page 4-312 has been revised as follows: "The number of detected analytes 
is presented in Table 4-57 and Table 4-58." . 

Lines 15 through 17 on page 4-312 have been revised to "Phase I sampling detected 12 
metals, uranium, radium, thorium, and seven organic compounds that exceeded 
background. " 
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Lines 23 through 30 on page 4-312 have been revised to "Phase II sampling detected 
.... _........_. ... _.. metals (Silicon was not detected above background during Phase I; Cadmiumf 
Chromium$ Molybdenum, Nickel, Selenium, and Vanadium were detected above 
background for Phase I but not Phase II), isotopes of four elements (neptunium-237; and 
pl~t~nium-238- were not detected above background for P h a s e c  
radium-226 and thorium-total were detected above background for Phase I but not Phase 
11), and five organic compounds (Butyl benzyl phthalate and Di-n-butyl phthalate were 
not detected above background during Phase I; 1 , 1-Dichloroethane, I,? 
and Diethyl phthalate were detected above background during Phase I but not Phase II). " 

4- 165 Commenting Organization: Commentor: 
Section #: 4.5.4 Page #: 4-328 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The table on page 4-328 has been revised to reflect the fact that samples taken from 

Hydropunchm 11030 were from the Great Miami Aquifer, not the perched groundwater. 
See action for Comment 4-38. 

4- 166 Commenting Organization: Commentor: 
Section #: 4.6.1 Page #: 4-331 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The volume of fill has been modified to reflect a revised estimate of the waste material. 

Line 7 and 8 on page 4-331 have been revised as follows: "The volume of flyash in the 
Active Flyash Pile is calculated to be approximately 65,000 cubic yards." 

Figure 4-27 has been revised. See attached Figure 4-27. 

4-167 Commenting Organization: Commentor: 
Section #: 4.6.2 Page #: 4-331 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-59 has been renumbered as 4-59A and revised based on a QC of the calculation 

of the 95th percentile of background data (see actions for Comments 4-107 and 4-109). 

4- 168 Commenting Organization: Commentor: 
Section #: 4.6.2 Page #: 4-332 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Tables 4-60A and 4-60B have been revised based on a QC of the calculation of the 95th 

percentile of background data. The 
following revision has been made in response to changes in these tables: 

See attached Table 4-60A and Table 4-60B. 

Lines 8 through 10 on page 4-332 have-been revised to "No metals were detected above 
background flyash, and isotopes of three elements (radium-226, radium-228, thorium- 
232, ) were detected above background 
during Phase I. " 

0003A8 
FER\CRU2CR\TDO\SECTION4.OTHUunc 7, 1994 12:27pm 4-298 



477600 

477400 

477200 

4770OC 

C 
OI 
9 
P 

0, 
* 
3 
c 

1379600 1379800 1380000 1380200 
I I I 1 I I I I I I I 

1 -  
I I I 1 

/ , / 1 
/ 

\ / 
\ 2 '  

;; ' / 

1 \ /  

I 

77600 

77400 

LEGEND 

L575, ELEVATION CONTOURS 
\ .- 

- = =  ROADS 
- - _  ' DRAINAGE 

\ THICKNESS CONTOUR 

1 FENCE 
5-FT INTERVALS 

+@ 1000 MONITORING WELLS 
17' DEPTH OF FLYASH 

SOIL BORING 
17' DEPTH OF FLYASH 

BORINGS USED TO 
PROVIDE DATA FOR 
THICKNESS CONTOURS. 

TOTAL FILL VOLUME - 65,000 Cu. Yds. 

7 7 200 

NOTE: 
Coordinotes ore in Stote 
Plonor NAD 1927. 
Surfoce contours based on 
1992 flyover. 

SCaLE (FT) - 
80 160 0 

77000 

VOLUME 
AC T 

FIGURE 4-27 
OF WASTE MATERIAL 
VE FLYASH PILE 

Y .  



v)c 
P C  u =  
w c  
P L  w o  
3 2  
c ern 

OCC 

w >  
o c  

h 

i a  

59 

v) '5 
::z 
$2 
w '7 
P X  

c 
0 5  
W E  

? Z  
m .- T C  

+(I 

(I 
L >  
W -  orn 

z 

o a  

5 2  

+(I o t  c 
w t  

E C  3 
z 

i a  
o a  

o c  c c  
3 '7 
04- i r n  
Y t  
U C  

K 

m L  

m a  n c  

8 

CI: 
t z - 

L 
QI 

CI ar 

L 
m 
5 
n 

000000000000000000000 

FEMP-OUOZ-5 && 6 l! 
June 15, 1994 

0 4 0 0 4 O b L D  
4 

Ln u- 0 

N O W  cn Lnw 
L D L n N  OD 4 0  . . .  . b . .  
d N C U O 4 4 m m  

N 0 0 0 0 0 N 0  
4 4 4 d 4 4 d  

N O O O O O N O  
4 4  d d 4 4  

v) 

0 
w 
m L 
42 c 

.r 

w 
0 0 0 0 0 0 0 0  V 
0 L D 0 0 c 7 0 b 0  c 
L n N 0 0 c 7 0 0 0  0 

V NLn u - o w c n  
4 O d  U 

0 C w 0 4  S 
b u -  0 

000000000000000000000 
0 b b 0 c n u - w 0 L D w b w 0 0 N c n c n 0 0 0 L n  0 m c n 0 w w u - 0 c 7 ~ c 7 ~ 0 ~ ~ ~ ~ 0 0 0 ~  
o w o o m o ~ w r n ~ ~ m o o  m m m * o b  o . - 1 * ~ + ~ w 4 r n c n w r n o d  w 4 b d c n b  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 4 m  w ( \ I 4 m c 7 . - - ( 0 w  NN c7w 
o * *  c7 

d f 4 L 
cn Y 
V 
rrr n 

0 
42 

U 

m 
L1 

V 

E 
5 
W L 
m 
ln 

JC, 

3 
v) 

W L 

u L 
S 
0 v) 

7 

- 
.C 

0 v) 

S m 
n 
m 



0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 h h 0 m d w 0 m w h c o 0 0 N m m 0 0 0 m  o m m o 0 3 w d o m ~ o m o h h L n m o o o c u  . . . . . . . . . . . . . . . . . . . . .  

FEMP-OU02-5 DRAFT 
June 15. 1994 

v) 
S 
0 
c, 
rc) L 

W 
V 
S 
0 
V 

-0 S 
3 

m Y 

V m 

E v) 
fu 
h 
IC 

0 
c, 

U a, ' L  
m 
Q 
E 
0 
V 

aJ L 
m 

.- 

+$ 

e 
n 

7 

ln 
c, 

S 
v) 
aJ L 
W 
V L 
S 
0 v) 

7 

- .- 
0 v) 

S 
lA 
n 
(II 



, t * L e : ' -  

2 :; !'> ; 
* .J 5661 
4- 169 Commenting Organization: Commentor: 
Section #: 4.6.2 Page #: 4-332 Line #: Code: 0 Original Comment #: 
Comment: 
Response: 
Action: Tables 4-61A and 4-61B have been revised based on a QC of the calculation of the 95th 

percentile of background data. The 
following revisions have been made in response to changes in these tables: 

See attached Table 4-61A and Table 4-61B. 

been revised to "For Phase I tals , 
organics were detected abov soil 
tals (Antimony 7 Was 

not detected during Phase I; Aluminum and Chromium- ' were detected 
for Phase I but not Phase 11), isotopes of six elements (neptunium-237, plutonium-238, 
and plutonium-239/240 were not detected during Phase I; radium-224 and radium-228 
were detected during Phase I but not Phase 11), and nine organic compounds (2- 
Hexanone, Total Xylenes, and Pentachlorophenol were not detected during Phase I; 2- 
Butanone, Benzene, Carbon Disulfide, Methylene Chloride, 2-Chloro 
Methylnaphthalene, 4-Chlor0-3-Methylpheno1, 4-Nitrophenol, Di-n-Octyl 
Phenanthrene were detected above background during Phase I but not Phase 11) were 
detected above soil background. " 

. .  

4- 170 Commenting Organization: Commentor: 
Section #: 4.6.2 Page #: 4-332 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-62 and 4-63 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-62 and Table 4-63. The following 
revisions have been made in response to changes in these tables: 

The sentence on lines 32 and 33 on page 4-332 continuing on lines 1 and 2 on page 4- 
360 have been revised to "During Phase I metals, isotopes of three elements, and 

. . . . . . . 

were detected ab0 

bis(2-Ethylhexyl) phthalate] were detected above background. 'I 

4-171 Commenting Organization: Commentor: 
Section #: 4.6.3 Page #: 4-361 Line #: 13 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Line 13 on page 4-361 has been revised as follows: 'I,. .are presented on Figure 4-28 (see 

Volume 2, Oversized Figures). 

' .  I . . . ;,*: ' 

: 800352 
FER\CRUZCR\TDO\SECTlON4.O~Uune 7, 1994 12:27pm 4-302 
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4- 172 Commenting Organization: Commentor: 
Section #: 4.6.3 Page #: 4-361 Line #: 18 Code: 

Comment: 
Response: 
Action: 

- Original Comment #: 

Line 18 on page 4-361 has been revised as follows: "...is presented on Table 4-65 and 
Table 4-66 and shown on Figure 4-28. I' 

4- 173 Commenting Organization: Commentor: 
Section #: 4.6.3 Page #: 4-361 Line #: Code : 
Original Comment #: 
Comment: 
Response: 
Action: The table on page 4-361 has been revised as follows: 

Filtered 
Yes 

unknown 

Unknown 
Unknown 

Yes* 
Unknown 

Unknown 
Duplicate 

Upstream 

Total Uranium &L 
318 
1692 

107 
98 

1829 
499 

274 
260 

ASIT-005 
Downstream 

3tal Uranium in Phase 
Date 

March 21, 1989 

November 7, 1989 

November 27, 1989 

Id and is actually unfill 

4-174 Commenting Organization: Commentor: 
Section #: 4.6.3 Page #: 4-367 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 4-67 and 4-68 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-67 and Table 4-68. The following 
revisions have been made in response to changes in these tables: 

Lines 25 and 26 on page 4-367 has been revised as follows: "!Swg$ .............. metals, isotopes of 
three elements, and four semivolatile organic compounds were detected above background 
sediment samples during Phase I1 sampling. I' 

........................ 

........... .+ ...... 
Lines 26 and 27 on page 4-367 have been revised as follows: "No s.@&e ................. . .  ................. organics or 
pesticides/PCBs were detected. It 

................. . . . . . . . . . . . .  

. . .  
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4-175 Commenting Organization: Commentor: 
Section #: 4.6.4 . ,*' Page #: 4-378 Line #: 

Comment: 
Original comment #: - 

5661' 
Code: 

Response: 
Action: Tables 4-69 and 4-70 have been revised based on a QC of the calculation of the 95th 

percentile of background data. See attached Table 4-69 and Table 4-70. The following 
revisions have been made in response to changes in these tables: 

Lines 11 and 12 on page 4-378 have been revised to "Phase I sampling detected f* ..:..::.:.:..::. 

metals, and isotopes of uranium and total thorium that exceeded the background 
concentrations. 

4- 176 Commenting Organization: Commentor: 
Section #: 4.6.4 Page #: 4-378 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 4-71A has been renumbered 4-71. Tables 4-71 and 4-72 have been revised based 

on a QC of the calculation of the 95th percentile of background data. See attached Table 
' 4-71 and Table 4-72. Table 4-71B has been deleted because the data from 3000-series 

wells was not used by Operable Unit 2 to directly determine the nature of groundwater 
contamination. This data is included in Tables G-2N and G-1 1A in Appendix G and will 
used by Operable Unit 5 to determine the extent of contamination in the groundwater. 

The following revisions have been made in response to changes in these tables: 

Lines 24 through 30 on page 4-378 have been revised to "Phase I sampling detected 
metals and isotopes of two elements that exceeded background; no organic compo 

ling detected above background 
were not detected above backgro 

during Phase I; Chromium was detected above background for Phase I but not Phase 11), 
isotopes of two elements (plutonium-238 was not detected above background during 
Phase I; thorium-232 and thorium-total were detected above background during Phase I 
but not Phase 11), and two organic compounds (Acetone and Di-n-Butyl phthalate)." 

\ 
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5- 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 5.0 Page #: NA Line #: NA Code: 
Original Comment #: 6 
Comment: Section 5.0 summarizes the surface water and groundwater fate and transport model 

presented in Appendixes A. 1 and A.2; therefore, all comments on Appendixes A. 1 and 
A.2 should also be addressed in Section 5.0. 
Changes made based on comments on Appendix A. l  and A.2 will also be changed in 
Section 5.0. 
All actions were incorporated into both section 5 and Appendix A, when applicable. 

Response: 

Action: 

5-2 Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: 5.0 Page #: 5-1 Line #: 33 Code: C 
Original Comment #: 5 
Comment: 

Response: 

Please clarify that technetium-99 and neptunium-237 are not the progeny of the uranium 
and thorium series isotopes, and that neptunium-237 is in fact a transuranic radionuclide. 
Text will be modified to clarify that technetium-99 and neptunium-237 are not the 
progeny of uranium and thorium series isotopes and that neptunium-237 is a transuranic 
radionuclide. 
The sentence starting on line 31 of page 5-1 has been modified to read: Action: 

Based on the sampling analysis, the most prevalent radionuclides within Operable Unit 
2 are the isotopes of uranium, radium, and thorium, the transuranic radionuclides 
neptunium-237 and plutonium-238, and technetium-99. 

See also the action to comment 5-6. 
No change to Appendix A. 

5-3 Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: 5.5 Page#: 5-184 Line #: 4 Code: C 
Original Comment #: 6 
Comment: Please review the accuracy of the stated EPA guideline reference on this line and 

throughout the rest of this document. Also, most of the references noted in sections 
5.5.3.1, 5.5.3.2, 5.5.4, and 5.5.4.1 are not listed in the references section at the end of 
this volume. 
Agreed. The references, while located in Appendix A, will be also be included in 
Volume 1, if missing. 
The references have been reviewed and updated in Appendix A and Volume I. The 
following references have been added: 

Response: 

Action: 

REFERENCES FOR SECTION 5.5, added to section R: 

Fernald Environmental Restoration Management Corporation (FERMCO), 1993 
wemorandum from M.E. Nelson, Subject: Fernald Risk Assessment Policy 93-91. 

U.S. Department of Energy (DOE), 1993d, "Remedial Investigation Report for Operable 
Unit 4 (Final)," U.S. DOE, Femald Field Office, Fernald, OH. 

U.S. Department of Energy (DOE), 1993f, "Surface Water Flow and Infiltration Model 
Summary Report, Draft Final," U,S: DO& Fernald Field Office, Fernald, OH. 

QQO401 
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. 5661 
U.S. Environmental Protection Agency (EPA), 1985, "Rapid Assessment of Exposure 
to Particulate Emissions from Surface Contamination Sites," EPA/600/8-85/002, U.S. 
EPA, Office of Health and Environmental Assessment, Washington, DC. 

U.S. Environmental Protection Agency (EPA), 1986b, "Guideline on Air Quality Models 
(Revised)," including Supplement A, July 1987, and Supplement B, February 1993, 
EPA-450/2-78-027R, U.S. EPA, Office of Air Quality Planning and Standards, Research 
Triangle Park. 

U.S. Environmental Protection Agency (EPA), 1987c, "On Site Meteorological Program 
Guidance for Regulatory Modeling Applications, I' including revisions through February 
1993, EPA/450/1-87-013, U.S. EPA, Office of Air Quality Planning and Standards, 
Research Triangle Park. 

U.S. Environmental Protection Agency (EPA), 1989e, "Air/Superfund National Technical 
Guidance Study Series, Volume IV - Procedures for Dispersion Modeling and Air 
Monitoring for Superfund Air Pathway Analysis," EPA/450/1-89/004, U.S. EPA, Office 
of Air Quality Planning and Standards, Research Triangle Park. 

U.S. Nuclear Regulatory Commission (NRC), 1984, "Radon Attenuation Handbook for 
Uranium Mill Tailing Cover Design," NUREG/CR-3533, U.S. NRC, Office of Nuclear 
Regulatory Research, Washington, D.C. 

REFERENCES FOR SECTION A.3: 

U.S. Department of Energy (DOE), 1993f, "Surface Water Flow and Infiltration Model 
Summary Report, Draft Final," U.S. DOE, Fernald Field Office, Fernald, OH. 

5-4 Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: 5.5.4 Page #: 5-192 Line #: 26 Code: C 
Original Comment #: 7 
Comment: 
Response: 

Please explain here what a "worst case annual meteorological" period is. 
The on-site meteorological data used in this remedial investigation included five years of 
wind speed, wind direction, atmospheric stability, and temperature statistics. Each year 
was analyzed separately and the highest annual concentration or deposition rate from the 
five annual periods was reported. 
Add the following to page 5-192, 1st paragraph, line 27: Action: 

"The on-site meteorological data used in this remedial investigation included five years 
of meteorological statistics. Each year was analyzed separately and the highest annual 
concentration or deposition rate from the five annual periods was reported. 

Change also made to Appendix A, see action A-55. 
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Commenting Organization: Ohio EPA Commentor: DDAGW ' 5 6 I 5-5 - 

Section #: General Ground Water Modeling Page #: Line #: Code: 
Original Comment #: 
Comment: The ground water model runs will have to be re-calculated in order to reflect new 

geochemical data when it is obtained. If the new geochemical data falls within the 
modeled range of parameters, then the final interpretation of the model run will have to 
reflect the new data. 
Disagreed. The referenced specific geochemical data was obtained from the Operable 
Unit 2 subunits and was used in the RI fate and transport modeling. The data and its use 
in the fate and transport modeling will be discussed in response to the specific questions 
in Section 5 and Appendix A. 

Response: 

Action: No action. 

5-6 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 5.0 Page #: 5-1 Line #: 31-33 Code: C 
Original Comment #: 94 
Comment: Among the most prevalent radionuclides within OU 2 should be Pu-238 which was 

detected in all subunits and all media. DOE fails to discuss the distribution of the 
radionuclide within OU2. 
Pu-238 will be added to the list of the most prevalent radionuclides within OU2 and its 
distribution will be discussed. (See also Comment 1-3). 
The sentence starting on line 31 of page 5-1 has been modified to read: 

Response: 

Action: 

Based on the sampling analysis, the most prevalent radionuclides within Operable Unit - -  - .  

dium, and thorium, 
and technetium-99. 

No change to Appendix A. 

5-7 Commenting Organization: Ohio EPA Commentor: OFFO 

Original Comment #: 95 
Comment: 

. Section #: 5.1.1 Page #: 5-4 Line #: 13 Code: C 

Insert the words "which goes to Paddys Run." at the end of the sentence which reads: 
"Runoff flow from the Active Flyash Pile drains to the Storm Sewer Outfall Ditch" to 
provide more complete information to the reader. 
Agreed. The text will be revised as indicated in the comment. 
The sentence which starts on line 12 of page 5 4  has been modified to read: 

Response: 
Action: 

Runoff flow from the Active Flyash Pile drains to the Storm Sewer Outfall Ditch 

No change to Appendix A. 

5-8 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.1.2 Page #: 5-5 Line #: 29-33 Code: 
Original Comment #: 96 
Comment: 

Response: 

The vertical migration of contaminated ground water from the till to the GMA is also a 
controlling mechanism for migration. 
The vertical migration of contaminated groundwater from the till to the GMA is included 
in lines 11-12, where percolation of perched water through the vadose zone is discussed. 
This will be clarified in the revised text. 
The bullet on line 1 1  of page 5-5 has been modified as follows: 

. ?  

Action: 
000403 
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"Percolation of- 
under the subunits through the vadose zone to the underlying Great Miami 
Aquifer" 

The following paragraph has been added before the line 35, page 5-5: 

"The vertical migration of the contaminated perched water to the Great Miami 
Aquifer and then to a receptor is considered with the Great Miami Aquifer 
Pathway discussed above. " 

No change to Appendix A. 

5-9 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 5.3.3 Page #: 5-18 Line #: 6-10 Code: C 
Original Comment #: 97 
Comment: 
Response: 

Action: 

How was the dilution calculation made? Provide further explanation. 
Agreed. Details of the dilution calculations are provided in Appendix A-1 (page A-1-33). 
The text will be revised to provide further explanation of the dilution calculation. 
The following sentence has been inserted after "Ditch)." in line 9 of page 5-18: 

Change also made to Appendix A, see action A-49. 

5-10 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 5.3.4.4 Page #: 5-30 Line #: 4-5 Code: C 
Original Comment #: 98 
Comment: The text fails to include arsenic as a contaminant reaching the GMA at levels above the 

screening criteria (see Table 5-5). DOE should revise the text and review all subsequent 
calculations to ensure that arsenic was included in modelling efforts. 
The text will be modified to include arsenic as a contaminant reaching the GMA at levels 
above the screening criteria (first step). This will be shown in the revised text and tables. 
See Other Comment 5-36, and the corresponding changes to Appendix A.l in action 
A-47. 

Response: 

Action: 

5-1 1 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 5.3.4.5 Page #: 5-30 Line #: 12-13 Code: C 
Original Comment #: 99 
Comment: 

Response: 

The text should define what contaminant is predicted to have a maximum surface water 
concentration of 300 pgA. 
Barium is the contaminant that was being refered to. Due to changes in screening 
concentrations, Barium is no longer a CPC. Therefore, the statement has been removed 
from the text. 
See Other Comment 5-36, and the corresponding changes to Appendix A.l  in action 
A-47. 

Action: 
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5-12 Commenting -0;ganization: Ohio EPA Commentor: OFFO 
Section #: 5.3.4.6 Page #: 5-40 Line#: 22-27 Code: C 

Comment: 

Response: 
Action: 

Original Comment #:* 100 
The text suggests three organic CPCs were predicted for the Active Flyash Pile. Either 
the "organics" is a typo or Table 5-12 should be revised to include these CPCs. 
The "organics" should read "inorganics. " The typo will be corrected. 
See Other Comment 5-36, and the corresponding changes to Appendix A. 1 ,  in action 
A-47. 

5-13 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 5-12 Page #: 5-44 Line #: Code: C 
Original Comment #: 101 
Comment: The table fails to include arsenic as a CPC for the Inactive Flyash Pile (see Table 5-5). 

Table 5-12 should be revised and all subsequent text and calculations reviewed to ensure 
incorporation of the CPC. 
The text will be modified to include arsenic as a contaminant reaching the GMA at levels 
above the screening criteria (first step). However, arsenic is expected to drop out from 
further modeling considerations after the second screening step. This will be shown in 
the revised text and tables. 
See the actions for 5-36 and A-47. 

Response: 

Action: 

. 5-14 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.1.2 Page #: 5-50 Line #: 19-20 Code: . 

Original Comment #: 102 
Comment: 
Response: 

Why wasn't subsurface seep and seep pathways not applied to the Lime Sludge Ponds? 
No seeps were observed at the Lime Sludge Ponds (LSP) and the immediate area near 
the LSP is underlain by the till. Therefore, the seep and subsurface seep pathways were 
not considered applicable to the LSP. 

Action: No action. 

5-15 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.1.3 Page #: 5-57 Line#: 13 Code: 
Original Comment #: 103 
Comment: Perched water is also found in the saturated glacial till. 
Response: The saturated glacial till does not yield significant quantities of water to a well. Perched 

water is defined as the water within the glacial overburden where hydraulic conductivity 
is high compared to the till (clay) hydraulic conductivity. 
On line 13 of page 5-57, the following sentence has been inserted before "These sand and 
gravel layers . . . " : 

Action: 

"It is recognized that the glacial till is saturated. However, only the perched water in the 
sand and gravel layer represents a source for the Great Miami Aquifer." 

The change has also been made in Appendix A, see action A-56. 

5-16 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.1.3 Page #: 5-57 Line #: 19-20 Code: 
Original Comment #: 104 
Comment: 
Response: 

Why is there no modeled vertical migration? 
The vertical migration of the perched water was modeled (see lines 14-15 and lines 20- 
21) as the perched water vertical infiltration pathway. The vertical migration as a part 
of the subsurface seep pathway was'also' model'ed. 

e 
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, [J . (1 L i o n :  No action. 

5-17 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 5.4.2.3 Page #: 5-69 Line #: 36 Code: C 
Original Comment #: 105 
Comment: The report states that "The retardation factors used for all the CPCs ... are discussed in 

detail in Appendix A.2. " Actually, relatively little is presented regarding the bases for 
selecting Kd values in Appendix A.2. A more thorough discussion of available Kd data 
and data limitations would be helpful. 
The Risk Assessment Work Plan Addendum was used as the source of all Kd values 
except uranium. For uranium, the Kd values were based on the work plan values in 
addition to the results of the OU2 Uranium Partition Coefficient Evaluation Study. This 
study is presented in conjunction with the draft OU2 Feasibility Study. A discussion of 
these values will be presented in the RI, Appendix A. 
See the action to Other Comment A-50. 

Response: 

Action: 

5-18 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.2.3 Page #: 5-70 Line #: 4-10 Code: 
Original Comment #: 106 
Comment: The retardation factors must be revised based upon recent OU5 lysimeter data. The DOE 

has not sufficiently defined the geochemical processes which control retardation in both 
the till and the sand and gravel aquifer systems. 
No change is expected to the OU2 RI report as a result of the OU5 lysimeter study. The 
retardation factors used for modeling in the OU2 RI Report are based on the Risk 
Assessment Work Plan Addendum and the results of the OU2 Uranium Partition 
Coefficient Evaluation Study. 

Response: 

Action: No action. 

5-19 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Table 5-18 Page #: 5-76 Line #: Code: C 
Original Comment #: 107 
Comment: 

Response: 

The difference between the 0.0 and the 3.42 x lo-'' reported in the table are unclear. At 
what point is DOE using 0.0 rather such a concentration. 
3.42 x 10''' will be changed to zero. Generally for the main CPCs, very low 
concentrations were shown to indicate that breakthrough occurs but the maximum 
concentration is small. 
Tables 5-18 and A.2-16 have been modified to convert small numbers into zeros and a 
footnote is added to explain the zero. 

Action: 

5-20 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Table 5-21 Page #: 5-83 Line #: Code: C 
Original Comment #: 108 
Comment: 

Response: 

What do the model-predicted maximum uranium concentration values of 10" and 10" 
mean? Mathematical noise, a typo, or something else? 
10'' and loa2 will be changed to zero. Generally for the main CPCs, very low 
concentrations were shown to indicate that breakthrough occurs but the maximum 
concentration is small. 
Tables 5-21 and A.2-20 have been modified to convert small numbers into zeros and a 
footnote is added to explain the zero. 

Action: 
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5-2 1 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 5.4.3.1 Page #: 5-81 Line #: 14-29 Code: M 

Comment: 
0 Original Comment #: 109 

The interpretation of field data provided on page 4-71 is somewhat inconsistent with the 
reported modeling results pertaining to uranium migration from the solid waste landfill 
into the perched aquifer. On page 4-71, the report notes "Downgradient wells (Well 
1038, Well 1952, and Well 1950) detected concentrations that ranged from 4.11 pg/L to 
55.8 pg/L [of total uranium]. These data suggest that uranium has leached into the 
perched groundwater from the waste unit. Table 4-2a, which contains leachate results, 
indicates that the waste material is leachable and confirms its potential impact on the 
perched groundwater. " The higher observed values of uranium exceed the model 
screening concentration given in Table 5-21. 
Detected total uranium concentration in the upgradient well for perched water (Well 
1035) ranged for 2 to 17 pg/L with an average value of 6 pg/L. Total uranium in Well 
1950 was detected at 1 1  pg/L, comparable to the upgradient well. Similarly, detected 
total uranium concentration at Well 1038 ranged from 4 to 5 pg/L, again comparable to 
the upgradient well. Only one downgradient well, Well 1950, detected total uranium at 
concentration of 55.8, which is higher than upgradient well (see Figure 4-5, page 4-73). 
It is agreed that uranium is leachable (leachate concentration of 1610 pg/L was used in 
modeling as shown in Table 5-21). However, it is not believed that Solid Waste Landfill 
is responsible for the high hits for CPCs occurring in Well 1952, located southeast of 
the SWL and south of railroad. 
"An" in line 23, page 5-81 has been replaced with "The predicted". 

Response: 

Action: 

"uranium-total, and manganese" in line 26, page 5-81 has been replaced with "and 
uranium-total" . 

The following text has been inserted at the end of paragraph in line 29, page 5-81: 

", which may be impacted by sources other than the Solid Wastse Landfill. Detected 
total uranium concentration in the upgradient well for perched water (Well 1035) ranged 
from 2 to 17 ug/L with an average value of 6 ug/L. Total uranium in Well 1950 was 
detected at 11 ug/L, comparable to the upgradient well. Similarly, detected total uranium 
concentration at Well 1038 ranged from 4 to 5 ug/L, again comparable to the upgradient 
well. Only one downgradient well, Well 1952, detected total uranium at concentration 
of 55.8 ug/L, which is higher than upgradient well (see Figure 4-5, page 4-73). 
Although uranium is leachable (leachate concentration of 1610 ug/L was used in 
modeling as shown in Table 5-21), it is believed that the Solid Waste Landfill is not 
responsible for the high hits for CPCs occuring in Well 1952, located southeast of the 
Solid Waste Landfill and south of railroad." 

Change also made to Appendix A, see action A-5 1 .  

5-22 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Chapter 5 Page #: Line #: Code: M 
Original Comment #: 110 
Comment: A major source of modeling uncertainty is the selection of Kd values for uranium species 

in the glacial overburden. The value used, 200 rnl/g, is much higher than the value of 
1.80 estimated for uranium species in the RI/FS Risk Assessment Work Plan (2/4/92, p. 
6-22). It is also higher than the range of values determined for uranium in the glacial 
till using adsorption batch tests (12 to 81 ml/g) and most of the values calculated from 
analyses of 1000-series well soil and water samples. This high Kd prevents uranium 

-000 4 4.3 

0 
FER\CRU2CR-RIULG\OEPASEC.SUune 8. 1994 I0:OSarn 5-13 



' 

species migration downward through the glacial till during the modeled time frame. 
Given uncertainty regarding Kd values of uranium species in the glacial overburden at 
the site (due to limited testing, variable testing results, heterogeneous site conditions, 
possible localized presence of uranium mobilizing agents, etc.), a broader sensitivity 
analyses for uranium retardation in the glacial overburden is warranted for the OU2 
batteries. 
A sensitivity analysis to the modeling results was conducted for Kd glacial till values 
ranging from 100 to 200. The results of this sensitivity test and additional discussion of 
the sensitivity of Kd will be presented in the text. 
Insert the following at the end of line 9 on page 5-176: 
"Figure 5-50 shows that decreasing uranium-238 K,, for glacial till from 200 to 100 mL/g 
results in approximately 25 percent increase in maximum loading concentration (ODAST 
output). The range for measured uranium desorption I(d for the glacial till was 200 to 
9350 mL/g. Modeling used minimum desorption K,, of 200 mL/g. The adsorption K,, 
measured for the glacial till during OU2 Uranium Partition Coefficient Evaluation Study 
was 81 mL/g. Breakthrough time evaluations indicate that results for uranium in 1000 
years at the Solid Waste Landfill and Lime Sludge Ponds does not change when I(d is 
lowered to 81 mL/g (no breakthrough in 1000 years). Conclusions for the Inactive 
Flyash Pile and South Field also do not change when glacial till I(d is lowered to 81 
mL/g because early breakthrough at these subunits occurs from waste directly underlain 
by the Great Miami Aquifer which is independent of glacial till parameters. 

Response: 

Action: 

This change has also been made to Appendix A, see action A-57. 

5-23 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.3.1 Page #: 5-98 Line #: 2-3 Code: 
Original Comment #: 111 
Comment: 
Response: 

How does this affect the long term model runs? 
The consistency of the model predictions with the observed data gives confidence in the 
model inputs and long-term model predications. However, as with any model 
predictions, there is always some uncertainty. 

Action: No action. 

5-24 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: General Ground Water Modeling Page #: Line #: Code: 
Original Comment #: 112 
Comment: The ground water model runs will have to be re-calculated in order to reflect new 

geochemical data when it is obtained. If the new geochemical data falls within the 
modeled range of parameters, then the final interpretation of the model run will have to 
reflect the new data. 
No change is expected to the OU2 RI report as a result of the OU5 lysimeter study. The 
retardation factors used for modeling in the OU2 FU Report are based on the Risk 
Assessment Work Plan Addendum and the results of the OU2 Uranium Partition 
Coefficient Evaluation Study. 

Response: 

Action: No action. 

5-25 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Chapter 5 Page #: Line #: Code: M 
Original Comment #: 113 
Comment: During the FS and subsequent remedial work, it will be important to account for 

uncertainty regarding media and transport parameters. For example, how will the 
selectiodimplementation of remedial measures be affected if it is determined that the 

0904:! 4, 
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retardation of uranium in the glacial till may be significantly overstated by the RI model 
analysis? 
No change is expected to the OU2 RI report as a result of the OU5 lysimeter study. The 
retardation factors used for modeling in the OU2 RI Report are based on the Risk 

Response: 

Assessment Work Plan Addendum k d  the results of the OU2 Uranium Partition 
Coefficient Evaluation Study. 

Action: No action. 

5-26 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 5.4.3.2 Page #: 5-98 Line #: 1-2 Code: C 
Original Comment #: 114 
Comment: The statement that all constituents in perched groundwater by the lime sludge ponds were 

detected at concentrations comparable to the background concentrations is contradicted 
by Table 5-27. This table shows that certain uranium and thorium species detected in 
perched groundwater exceed background concentrations. The statement on p. 5-98 is 
also inconsistent with statements provided on p. 4-147 (e.g., "data suggest that metals 
[chromium, copper, beryllium, and vanadium] have leached from the pond sludge and 
have impacted perched groundwater"). 
The text will be revised to be consistent with Table 5-27. 
The two sentences "All .... data." on lines 1-3, page 5-98 have been replaced with the 
following: 

Response: 
Action: 

"Thorium-232, uranium-234, uranium-238, total uranium, beryllium, manganese, and 
bis(2-Ethylhexyl) phthalate were detected above the background concentrations. Perched 
water under the Lime Sludge Ponds may be affected by other FEMP sources." 

Commenting Organization: Ohio EPA Commentor: GeoTrans 
5.4.3.3 Page #: 5-98 Line #: 28 . Code: C 

Are carbon disulfide and bis(2-ethylhexy1)phthalate possible lab contaminants? 
There is a strong possibility that carbon disulfide and bis(Zethylhexy1) phthalate are lab 
contaminants and will be explored further. 
'I, bis(2-ethylhexyl) phthalate, carbon disulfide, trichloroethane" has been replaced with 
"and bis(Zethylhexy1) phthalate" in line 28, page 5-98. 

5-27 
Section #: 
Original Comment #: 115 
Comment: 
Response: 

Action: 

"Vadose zone . . . modeling" on line 30-32 of page 5-98, line 1 of page 5-109 has been 
replaced with the following: 

"Vadose zone modeling predicted no increase in bis(2-Ethylhexyl) phthalate 
concentration. However, the frequency of detection of bis(2-Ethylhexyl) phthalate in the 
Great Miami Aquifer was low, and it is also a common laboratory contaminant. 
Therefore, further calibration for bis(2-Ethylhexyl) phthalate was not considered and was 
not included for SWIFT 111 modeling." 

See also comment A-10. 

These changes have also been made to Appendix A, see action A-53. 
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5-28 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 5.4.4.1 Page #: 5-116 Line #: 11-12 Code: C 
Original Comment #: 116 
Comment: The reported time of maximum concentration arrival for technetium-99 is slightly 

inconsistent. It is given as 70 years on lines 11-12 and 60 years in Table 5-36. 
Response: Model results will be reviewed to make sure tables, figures, and text are consistent with 

respect to time for maximum concentration. 
Action: "70" in line 11, page 5-116 has been replaced with "60". 

5-29 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.4.3 Page #: 5-117 Line #: 10-29 Code: 
Original Comment #: 117 
Comment: Uranium Kd needs to be recalculated based upon additional geochemical investigations. 

The Kd values at the site appear to have been overestimated, based on recent lysimeter 
data, and must be further empirically defined. 
No change is expected to the OU2 RI report as a result of the OU5 lysimeter study. The 
retardation factors used for modeling in the OU2 RI Report are based on the Risk 
Assessment Work Plan Addendum and the results of the OU2 Uranium Partition 
Coefficient Evaluation Study. 

Response: 

Action: No action. 

5-30 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Figure 5-28 Page #: 5-133 Line #: Code: C 
Original Comment #: 118 
Comment: 

Response: 
Action : 

The text should include a discussion of the two separate contours for the 1E-2 isopleth. 
The contours suggest a early and later prolonged release. 
Additional discussion for the two separate contours for 0.01 pCi/L will be provided. 
The following text has been inserted at the end of line 25, page 5-125: 

"Figure 5-28 shows two contours for 6.1 x loe3 pCi/L Neptunium-237 concentration. 
This is due to early breakthrough time from some SWIFT cells and late breakthrough 
time from other SWIFT cells (see Figure A.2-27). The downgradient 6.1 x pCi/L 
contour is related to early breakthrough while 6.1 x loe3 pCi/L contour in the South Field 
vicinity is due to late breakthrough." 

This change has also been made in Appendix A, see action A-54. 

5-3 1 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 5-172 Line#: 20-24 Code: C 
Original Comment #: 119 
Comment: It is dubious that "worst-case infiltrations were predicted" using the base case parameters. 

The calibrated recharge rate through the glacial till in the GMA model is 6 in/yr. Also 
note that the recharge is somewhat sensitive to hydraulic conductivity. As shown in 
Table 5-47, increasing the hydraulic conductivity by 10 x the base case raises the 
calculated infiltration rate from 2.2 to 8.2 and 3.2 to 11.5 in/yr in the Inactive Flyash 
Pile/Southfield and the Active Flyash Pile areas, respectively. 
The text will be modified to clarify the meaning of "worst case" in this example. 
The sentence reading "Table 5-46 shows that infiltration is not very sensitive to the SCS 
runoff curve numbers." on line 24-25 of page 5-170 has been replaced with the following 
text: 

Response: 
Action: 

a.. _- -  3 I I; 1 
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"Increasing the SCS runoff curve number increases the runoff. Table 5 4 6  shows that 
reducing the SCS curve number by 10 (reducing runoff) from base case has very little 
impact on the infiltration. However, increasing runoff (SCS curve number) at the Active 
Flyash Pile, for example due to no vegetation and steep slopes, does reduce infiltration 
significantly. For other subunits, increasing SCS curve number by 10 from-base case 
does not have any impact on the infiltration." 

The following sentences have been inserted at the end of line 24 on page 5-172: 

Table 5-47 indicates that hydraulic conductivity of the glacial till at the Inactive Flyash 
Pile/South Field/Active Flyash Pile is an exception. However, increased infiltration is 
accompanied by a reduction in the lateral drainage at the interface of the glacial till and 
the waste/fill. Lateral drainage was assumed to infiltrate in other areas where wastelfill 
is directly underlain by the unsaturated Great Miami Aquifer. Therefore, the overall 
impact of increase in the till hydraulic conductivity on the subunit wide infiltration is 
minimal. 

Also see actions A-36 and A-37 

5-32 Commenting Organization: Ohio EPA Commentor: DDAGW 
Section #: 5.4.6.3 Page #: 5-183 Line #: 16-17 Code: 
Original Comment #: 120 
Comment: 

Response: 

Action: 

Because DOE did not typically allow sufficient time for water level recovery in the till 
during boring installation, the degree of till saturation has typically been underestimated. 
This has affected the quantity and types of ground water samples obtained from this unit. 
These problems, coupled with a general neglect towards geochemical characterization of 
contaminant transport in both the till and the sand and gravel aquifer systems, make the 
retardation factor of 12 for uranium highly suspect. It is Ohio EPA's understanding that 
DOE will be further characterizing the geochemistry of the aquifer systems, and that fate 
and transport modeling will be updated once adequate data has been acquired and 
interpreted. 
No change is expected to the OU2 RI report as a result of the OU5 lysimeter study. The 
retardation factors used for modeling in the OU2 RI Report are based on the Risk 
Assessment Work Plan Addendum and the results of the OU2 Uranium Partition 
Coefficient Evaluation Study. For modeling purposes, the till was assumed to be fully 
saturated. 
No action. 

, -  
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5-33 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-1: 

"(U.S. DOE 19930'' has been inserted after "Paddys Run" on line 19 of page 5-16. 

Replace the sentence starting in the middle of line 22 on page 5-16 with: 

"These overlapping assumptions result in assigning more than 100 percent of CPC mass 
in the runoff water to surface and groundwater receptors. This additional mass accounts 
for further leaching of CPC from the sediments as sediments are transported to Paddys 
Run and the Great Miami River." 

5-34 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Changed to match action A-2: 

The following sentence has been inserted on line 13 of page 5-14, after "water": 

However, it was assumed that once a contaminant has partitioned into the dissolved phase 
in the runoff water, and the adsorbed phase on the eroded soil particles at the subunit, 
further partitioning or dilution of contaminant adsorbed to eroded soil does not take 
place. 

5-35 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response : 
Action: Changed to match Action A-6: 

The following text has been inserted as the first sentence in section 5.3.4.6 on page 5-40: 

"The predicted constituent loading to Paddys Run and subsequent predicted loading to the 
Great Miami Aquifer and the Great Miami River is only from the sources within the 
Operable Unit 2 battery limits. These predictions were made to evaluate the Operable 
Unit 2 impact to these media and is not meant to imply that Operable Unit 2 is the only 
source of constituents to these media." 

5-36 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changes to Section 5 based on the change in the toxilogical screening from Region 111 

to Risk Assessment Guidance.Pait'B: These changes also incorporate Comments 5-10, 
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5-1 1, 5-12 and 5-13 and corrections resulting from QC efforts. 

The following Tables have been modified: 
5-1A, 5-2, 5-3A, 54A, 5-5A, 5-6A, 5-7, 5-8, 5-9, 5-10, 5-11, 5-12 

The following new Tables have been inserted: 
5-1B, 5-3B, 54B,  5-6B, 5-5B 

The' folllowing Figures have been modified: 
5-6 

For clarification of screening process, add following text after " ... modeling." in line 6, 
page 5-15: 

"Figure 5-6 shows the overall approach for surface water modeling and screening of 
CPCs. While determining CPCs in Section 6.0 and Appendix B, nutrients, constituents 
at background levels, and constituents with soil concentrations below the EPA RAGs, 
Part B screening values are screened out. Source term concentrations are also calculated 
and shown in Appendix B. Consistent with the conceptual model, runoff concentrations 
are then developed and screened against the EPA RAGs, Part B screening concentrations. 
Concentrations in Paddys Run and the Great Miami River are then calculated for the 
remaining CPCs. Sediment concentrations in Paddys Run and the Great Miami River are 
not calculated because the baseline risk assessment uses more conservative (higher) on- 
subunit sediment concentrations. " 

For clarification, change the text on line 4-6, p 5-16 which now reads "The maximum 
detected concentrations in the seeps in the Inactive Flyash Pile and South Field, and the 
estimated seep flow rates were also used to define the source term for Paddys Run and 
the Great Miami Aquifer." to: 

"The maximum detected concentrations in the seeps for the subsurface soil CPCs in the 
Inactive Flyash Pile and South Field, and the estimated seep flow rates were also used 
to define on-subunit surface water concentrations during a storm event and the source 
term for the Great Miami River and the Great Miami Aquifer. " 

Insert the following text at the end of line 23, page 5-16: 

"The equivalent of four storm runoff loading events was assumed to equal the annual 
loading to the stream. " 

"a 
in line 30, page 5-16 has been replaced with "EPA RAGs, Part B guidelines". 

increased risk for carcinogens and a 0.1 Hazard Index (HI) for non-carcinogens" 

"a carcinogenic risk of 1 x 
has been replaced with "EPA RAGs, Part B guidelines." 

and a non-carcinogenic HI of 0.1." in line 22, page 5-18 

"risk-based" in line 4, page 5-30 has been replaced with "EPA RAGs, Part B". 

< .  . r . ' .  
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TABLE 5-2 

LOADING TO THE GREAT MIAMI AQUIFER FROM 
PADDYS RUN AND CPC SCREENING FOR GROUNDWATER MODELING, 

SOLID WASTE LANDFILL 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Predicted Maximum 
Aquifer Concentration Screening Concentrations Groundwater 

C,,, (pCi/L RAD) (pCi/L RAD) Modeling 
Constituents (pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 

Neptunium-237 
Radium-226 
Radium-228 
Strontium-90 
Uranium-234 
Uranium-235/236 
Uranium-238 

Uranium-Total (non-RAD) , . . . . . . . . 

. .  
. .  
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5661' TABLE 5-SA 

LOADING TO THE GREAT MIAMI AQUIFER FROM 
PADDYS RUN AND CPC SCREENING (FIRST STEP) FOR GROUNDWATER MODELING, 

INACTIVE F'LYASH PILE/SOUTH FIELD 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

~ ~~ ~ ~~ 

Predicted Maximum 
Aquifer Concentration Concentrations Groundwater 
C,,, (pCi/L RAD) (pCi/L RAD) Modeling 

Constituents (pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 
Arsenic 
Beryllium 
Lead 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total (non-RAD) . . . . . . . .  

. .  . .<:. . . . . . .  

. .  

................... 

No 
y& 

No 
No 
Yes 
Yes 
ygi 

Yes 
y& 

........ ........ .............. 

................. ......... ......... 

......... ........ ......... 
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TABLE 5-7 

COMPARISON OF MODELED RESULTS TO MEASURED 
SURFACE WATER CONCENTRATIONS IN THE 

STORM SEWER OUTFALL DITCH 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituent of 
Potential Concerna 

DRAFT 

Modeled Range of Measured Concentrations in S O D d  ' 

Concentrations 
Units in S S O D ~ ~ C  Filtered Unfiltered Unknown 

5661' 

Uranium-234 

Uranium-238 

Total Uranium 

-e pCi/L 51.4 15.9 

pCi/L 51.3 15.9 

ccg/L 13Q 14-44 14-24 

Lead ccglL 34.0 2.2 

aCPC listed only if measured data were available for comparison 

bModeled from surface soil sources in the Active Flyash Pile only 

CSSOD - Storm Sewer Outfall Ditch 

dConcentrations in samples from locations ASIT-002, ASIT-006, and ASIT-007 

eData not available or all were nondetects 
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TABLE 5-8 

LOADING TO THE GREAT MIAMI AQUIFER FROM THE 
STORM SEWER OUTFALL DITCH AND CPC SCREENING (FIRST STEP) 

FOR GROUNDWATER MODELING, ACTIVE FLYASH PILE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Predicted Maximum 
Aquifer Concentration Screening Concentrations Groundwater 

CGMA (pCi/L RAD) (pCi/L RAD) Modeling 
Constituents (pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 

Arsenic Yes 

Beryllium Yes 

Lead 
. . . . .  

RADIONUCLIDES 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

S trontium-90 

Uranium-234 

Uranium-235/236 

Uranium-238 

Uranium-Total (non-RAD) ................. 

Yes 

............... ......... ........ 

YES 

Yes 

Yes 
ye& 

Yes 

Yes 

Yes 

Yes 

....... ......... ....... ......... 

....... ................. ......... 

QQ0430 
. . e * '  . .  
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. i  TABLE 5-10 

COMPARISON OF GREAT MIAMI AQUIFER AND MODELED RESULTS 
FROM SURFACE RUNOFF PATHWAY, ACTIVE FLYASH PILE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituents of 
Model Predicted GMA 

Concentration from 
GMA Wells 2014 

and 204gb 
Potential Concerna Units Minimum Maximum * SSOD Loading‘ 

RADIONUCLIDES 

Neptunium-237 pCi/L 0.48 0.48 
Radium-226 pCi/L 0.17 1.40 
Uranium-234 pCi/L 1 .oo 83.20 
Uranium-2351236 pCi/L 0.22 1.86 
Uranium-238 pCi/L 2.10 89.90 

INORGANICS 
(Filtered) 

Lead 6.00 6.00 :@gg 
. . . .  ........... ............ ......... ........ a 

Y P C  listed only if measured data were available for comparison 
bThese two GMA wells are close to the SSOD 
‘Model predicted concentrations are considered equivalent to filtered samples 
dOnly unfiltered data were available for comparison for radionuclides 

GMA - Great Miami Aquifer 

SSOD - Storm Sewer Outfall Ditch 

000432 
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. a :  

TABLE 5-12 

SUMMARY OF CONSTITUENTS OF CONCERN FOR GROUNDWATER 
FROM SURFACE WATER PATHWAY 

OPERABLE UMT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Model Predicted Maximum GMAb 
Constituents of Potential Concern (CPCIa Units Concentration 

SOLID WASTE LANDFILL 

LIME SLUDGE PONDS 
None 

SOUTH FIELD/INACTIVE FLYASH PILE 

Technetium-99 
Uranium-234 

Uranium-238 
Uranium-Total (Non-Rad)e 

pCi/L 

ACTIVE FLYASH PILE 

Arsenic CCdL 
Beryllium CCglL 

CCdL Lead:.: B 

pCi/L 
Radium-228e pCi/L 

(p004?4 
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June 15. 1994 

TABLE 5-12 
(Continued) 

Model Predicted Maximum GMAb 
Constituents of Potential Concern (CPC)~ Units . Concentration 

ACTIVE FLYASH PILE (Continued) 

Uranium-234 
Urani~m-235/236~ 
Uranium-238 
Uranium-Totale 

pCi/L 
pCi/L 
pCi/L 
Pg/L 

%PC listed only if above screening concentration. 

n the full SWIFT cell. 
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SCREENING OF ON-SUBUNIT 
SURF ACE WATER CONCENTRATIONS 

AGAlNST EPA RAGS, PART 8 
SCREENING VALUES 

OPERABLE UNIT 2 
SURFACE SOILS - SURFACE WATER AND GROUNDWATER PATHWAY 

LOADING TO THE 
GREAT MIAMI AQUIFER 

FROM PADDYS RUN OR 
STORM SEWER OUTFALL DITCH 

C rn 
9 
c w l  

I 1 

SOURCE TERM DEVELOPMENT FOR 
CONSTITUENTS OF CONCERN 

CONCEPTUAL 
FLOW MODEL 

I DEVELOPMENT OF RUNOFF I CONCENTRATIONS 

ANALYTICAL MODELING TO 
DETERMINE THE RUNOFF 

CONCENTRATIONS TO PADOYS RUN 

ANALTICAL MODELING TO 
DETERMINE THE CONCENTRATIONS 

IN THE GREAT MIAMI RIVER 

SURFACE WATER 
RECEPTOR CONCENTRATIONS 

SCREENING OF CONSTITUENTS 
OF POTENTIAL CONCERN 

(TWO STEPS) 

NUME RlCAL MODE LING 
TO ESTIMATE THE 

MOVEMENT OF CONSTITUENTS 
THROUGH THE 

GREAT MIAMI AOUIFER 

GROUNDWATER 
RECEPTOR CONCENTRATIONS 

FIGURE 5-6 
SURFACE WATER TO GROUNDWATER 

PATHWAY TRANSPOR,T; MODELING DIAGRAM 
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. .  ~ Redace the following sections with the following text. 

5.3.4.1 Solid Waste Landfill 
Tables 5-1A and 5-1B present the results of surface water modeling for the Solid Waste 
Landfill based on a single storm event using the MUSLE model. Table 5-1A also shows 
the screening of CPCs based on comparison of on-subunit runoff concentrations against 
the EPA RAGS, Part B based screening concentrations for water. A total runoff of 23.2 
m3 was calculated during the 24-hour storm event. The model results show that the small 
mass of constituents from the Solid Waste Landfill that partition into the water, combined 
with dilution in the Great Miami River from a flow of 3300 ft3/sec results in low surface 
water concentrations. The radionuclide concentrations in on-subunit runoff range from 
a minimum of 1.2 x 10" pCi/L for plutonium-239/240 to a maximum of 25 pCi/L for 
uranium-238. Note that the plutonium-239/240 runoff concentration is below the 
screening value. Concentrations in the Great Miami River range from a minimum of 1.4 
x pCi/L for uranium-238. 
Maximum inorganic concentrations were 0.8 pg/L in runoff and 2.3 x pg/L in the 
Great Miami River for Arsenic. Except for phenanthrene, all organics in runoff were 
predicted to remain below 3.4 x 10" pg/L and below 9.6 x pg/L in the Great Miami 
River. Phenanthrene, a CPC for which EPA RAGs, Part B screening concentration is 
not available, is predicted to be 55 pg/L in runoff and 1.6 x 10" pg/L in the Great 
Miami River. These concentrations remain only through the duration of the storm. 

pCi/L.for radium-226 to a maximum of 7.1 x 

' 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Solid Waste Landfill. For example, the 
modeled sediment concentration for uranium-238 was 229.7 mg/kg compared to 230 
mg/kg in the soil source term. 

Table 5-2 shows predicted maximum Great Miami Aquifer concentrations due to surface 
water runoff. Table 5-2 also compares predicted Great Miami Aquifer concentration 
against the EPA RAGs, Part B screening concentrations. As shown in Table 5-2, only 
arsenic concentration in the Great Miami Aquifer was above the screening concentration. 
However, when mixing with the full SWIFT cell was considered, predicted arsenic 
concentration was 1.82 x 10" pg/L, which is only marginally above the screening 
concentration of 1.46 x 10" pg/L. Furthermore, the predicted arsenic concentration does 
not consider reduction in concentration due to adsorption. 

5.3.4.3 Inactive Flvash Pile 
Tables 5-3A and 5-3B present the results of surface water modeling for the Inactive 
Flyash Pile, based on a designated single storm event using the MUSLE model and 
loading from seeps in the Inactive Flyash Pile during the storm event. Table 5-3A also 
shows the screening of CPCs based on a comparison of on-subunit runoff concentration 
against the EPA RAGs, Part B based screening concentrations for water. A total runoff 
of 29.1 m3 was calculated during the 24-hour storm event. For radionuclides, on-subunit 

pCi/L for cesium-137 
(below the screening concentration for cesium-137) to a maximum of 163 pCi/L for 
uranium-234. For CPCs above screening concentrations, radionuclide concentrations in 
the Great Miami River range from a low of 2.9 x pCi/L for plutonium-239/240 to 
a high of 8.0 x 10" pCi/L for uranium-234. All inorganics and organics were predicted 
to remain below 13 pg/L in on-subunit surface water and 6.4 x pg/L in the Great 
Miami River. These concentrations remain only through the duration of the storm. 

. surface water concentrations range from a minimum of a 8.1 x 

. ,  
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Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Inactive Flyash Pile. For example,. the 
modeled uranium-238 sediment concentration was 23.6 mg/kg compared to 26.4 mg/kg 
in the surface soil source term. 

Loading from surface runoff to the Great Miami Aquifer from the Inactive Flyash Pile 
and the South Field was combined into one source term because of close proximity of the 
Inactive Flyash Pile to the South Field and surface runoff from both subunits arrive into 
Paddys Run at approximately the same location. CPC loadings to the Great Miami 
Aquifer due to surface runoff from the Inactive Flyash Pile and South Field are discussed 
in Section 5.3.4.4. 

5.3.4.4 South Field 
Tables 5-4A and 5-4B present the results of surface water modeling from the South Field 
based on a designated single storm event using the MUSLE model. Table 5-4A also 
shows the screening of CPCs based on a comparison of on-subunit runoff concentrations 
against the EPA RAGS, Part B based screening concentrations for water. A total runoff 
of 192 m3 was calculated during the 24-hour storm event. Modeling results showed that 
on-subunit surface water radionuclide concentrations range from a low of 6.9 x 10” 
pCi/L for cesium-137 to a high of 1.7 x lof4 pCi/L for technetium-99. For some 
radionuclides, like cesium- 137, predicted on-subunit surface water concentrations are 
below the screening concentrations. For the remaining radionuclide CPCs, 
concentrations in the Great Miami River ranged from 6.6 x lo-’ pCi/L for plutonium-238 
to 0.51 pCi/L for technetium-99. Modeled uranium-238 concentrations were 151 pCi/L 
and 4.5 x 10” pCi/L for on-subunit surface water and the Great Miami River, 
respectively. All inorganics were predicted to be below 12.2 pg/L in on-subunit surface 
water and below 3.7 x lo4 pg/L in the Great Miami River. Phenanthrene was predicted 
to be at 151 pg/L in on-subunit surface water and 4.7 x lo3 pg/L in the Great Miami 
River. Other organics were predicted to be below 0.49 pg/L and 1.5 x pg/L, in on- 
subunit surface water and the Great Miami River, respectively. These concentrations 
remain only through the duration of the storm. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the South Field because sediment mixing and 
desorption in Paddys Run were not considered. For example, the modeled uranium-238 
sediment concentration was 26.1 mg/kg compared to 27.7 mg/kg in the soil source term. 
Sediment concentrations would be expected to decrease following the rainfall event 
because of dispersion through sediment transport, gradual mixing with sediment from 
other sources, and leaching of constituents in Paddys Run. 

Loading from surface runoff to the Great Miami Aquifer from Inactive Flyash Pile and 
the South Field was combined into one source term because of the close proximity of the 
Inactive Flyash to the South Field, resulting in surface runoff from both subunits to 
Paddys Run at approximately the same location. The loading to the Great Miami Aquifer 
consists of loading due to infiltration of surface water as well as leaching of sediments. 
This was assumed to equal 30 percent of the runoff mass reaching Paddys Run. Because 
the seep pathway to groundwater was considered separately, the contribution to 
groundwater from seeps is not considered here. 

Table 5-5A shows the predicted maximum Great Miami Aquifer concentrations due to 
surface water runoff from Inactive Flyash Pile and South Field. Table 5-5A also 
compares predicted maximum Great Miami Aquifer concentrations against the screening 

(980445- ’ 
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concentrations (first screening step). As shown in Table 5-5A, a number of CPCs may 
reach the Great Miami Aquifer above the screening concentrations. For those CPCs 
having predicted maximum concentrations exceeding screening concentrations, diluted 
Great Miami Aquifer concentrations in the full SWIFT cell were predicted and compared 
against the screening concentrations (Table 5-5B). During this screening step, arsenic, 
beryllium, benzo(a)pyrene, dieldrin, radium-226, technetium-99, uranium-234, and 
uranium-238 were above the screening levels. However, beryllium, benzo(a)pyrene, 
dieldrin, and radium-226 concentrations only marginally exceed screening concentrations. 
A reduction in concentration due to adsorption was not considered during this screening 
step, therefore, these CPCs were not considered for further modeling. Only arsenic, 
technetium-99, and uranium isotopes were identified for further groundwater modeling. 

5.3.4.5 Active Flyash Pile 
Tables 5-6A and 5-6B present the results of surface water modeling from the Active 
Flyash Pile based on a single storm event using the MUSLE model. Table 5-6A also 
shows the screening of CPCs based on a comparison of on-subunit runoff concentrations 
against the EPA RAGS, Part B based screening concentrations for water. A total runoff 
of 285.5 m3 was calculated during the 24-hour storm event. No dilution of runoff 
concentrations was assumed in the Storm Sewer Outfall Ditch. Therefore, runoff 
concentration and the Storm Sewer Outfall Ditch concentrations are modeled to be equal. 
This is a very conservative assumption since during the storm event, it is likely that 
runoff from the east side of the Storm Sewer Outfall Ditch and upgradient of the Active 
Flyash Pile will also drain into the Storm Sewer Outfall Ditch. The amount of runoff 
contribution to the Storm Sewer Outfall Ditch from the east side of the Storm Sewer 
Outfall Ditch is estimated to be the same order of magnitude as the runoff from the 
Active Flyash Pile. However, for modeling purposes, flow from a storm event from the 
east side of the Storm Sewer Outfall Ditch was assumed to be zero. Although most of 
the flow in the Storm Sewer Outfall Ditch infiltrates to the Great Miami Aquifer, it was 
assumed that 44 percent of the flow reaches Paddys Run. 

The predicted runoff concentrations of radionuclides from the Active Flyash Pile into the 
Storm Sewer Outfall Ditch ranged from 2.0 x lo-* pCi/L for thorium-232 to 51.4 pCi/L 
for uranium-234. Radionuclide concentrations in the Great Miami River were predicted 
to range between 1.2 x l o 7  pCi/L for plutonium-239/240 to 7.8 x 10' pCi/L for 
uranium-234 and uranium-238. For inorganic parameters, the predicted concentrations 
in runoff and the Storm Sewer Outfall Ditch ranged from 4.2 x lo2 pg/L for thallium 
to 34 pg/L for lead. Inorganic concentrations in the Great Miami River were predicted 
to remain below 5.2 x 10' pg/L. There were no organic CPCs identified for the surface 
soils from the Active Flyash Pile. These concentrations remain only through the duration 
of the storm. When rainfall and runoff cease, no surface water is expected in the Storm 
Sewer Outfall Ditch. 

Table 5-7 compares predicted and observed concentrations in the Storm Sewer Outfall 
Ditch. The modeling results are comparable to analytical results from filtered samples. 
However, due to a small database for the filtered surface water samples, Table AS-7 also 
presents analytical results from unfiltered samples and samples whose filtered/unfiltered 
status is unknown. Predicted and observed concentrations for the CPCs are on the same 
order of magnitude, with the exception of lead and total uranium. The model predicts 
more than one order of magnitude higher concentrations than the observed data for these 
two constituents. Comparison to within an order of magnitude is considered acceptable 
because there are additional FEMP sources to the Storm Sewer Outfall Ditch that were 
not modeled and surface water samples yere not taken during a storm event 

k 
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corresponding to the modeled condition of 2.5 inches of rainfall in 24 hours. Data 
corresponding to the modeled storm conditions are difficult to obtain and are not 
available. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Active Flyash Pile because sediment mixing 
was not considered. For example, the modeled uranium-238 sediment concentration was 
9.57 mg/kg, compared to 10.7 mg/kg in the soil source term. Sediment concentrations 
would be expected to decrease downgradient and following the rainfall event because of 
dispersion through sediment transport and gradual mixing with sediment from other 
sources. 

Total loading to the Great Miami Aquifer from the Storm Sewer Outfall Ditch (from 
runoff water as well as sediment leaching) was assumed to equal 100% of the dissolved 
mass reaching the Storm Sewer Outfall Ditch. Since 44 percent of dissolved CPC mass 
was also assumed to reach Paddys Run, the loading assumption for the Great Miami 
Aquifer allows up to 44 percent contribution from leaching of sediments. Table 5-8 
shows the predicted maximum Great Miami Aquifer concentrations due to surface water 
runoff from Active Flyash Pile. Table 5-8 also compares predicted maximum Great 
Miami Aquifer concentrations against the screening levels (first screening step). As 
shown in Table 5-8, arsenic, beryllium, neptunium-237, plutonium-238, plutonium- 
239/240, radium-226, radium-228, strontium-90, uranium-234, uranium 2351236, 
uranium-238, and total uranium were predicted to be above screening concentrations. 
For the constituents passing the first screening step, diluted Great Miami Aquifer 
concentration in full SWIFT cell were predicted and compared against the screening 
concentrations (Table 5-9). During this screening step, predicted arsenic, beryllium, 
neptunium-237, radium-226, uranium-234, and uranium-238 concentrations were above 
the screening levels. However, the radium-226 concentration calculated without 
considering adsorption effects is only marginally above the screening concentration, and 
therefore radium-226 was not considered for further modeling. Source term loadings 
from the surface water runoff pathway to groundwater were developed for arsenic, 
beryllium, neptunium-237, uranium-234, and uranium-238. 

Table 5-10 compares model predicted concentrations in the Great Miami Aquifer due to 
surface water pathway to concentrations observed in monitoring wells near the Storm 
Sewer Outfall Ditch. Observed concentration range and predicted concentrations are 
generally on the same order of magnitude, however, the range of concentrations for 
uranium isotopes is quite large. This may be reflective of up-gradient source 
contributions before installation of storm water retention basins. 

5.3.4.6 Combined Modeling Results 
Modeling results indicate that surface water runoff from the Solid Waste Landfill, 
Inactive Flyash Pile, South Field, and Active Flyash Pile reaches Paddys Rm. Table 5- 
11 shows the combined effect of all Operable Unit 2 subunits on Paddys Run and the 
Great Miami River. Combined sediment concentrations in the Paddys Run or the Great 
Miami Aquifer were not calculated because these combined sediment concentrations were 
not needed for the baseline risk assessment. For radionuclides, total concentrations in 
Paddys Run range from a low of 1.2 x pCi/L for plutonium-2391240 to a high of 412 
pCi/L for technetium-99. Concentrations of radionuclides in the Great Miami River 
ranged from 1.5 x pCi/L for plutonium-2391240 to 0.5 pCi/L for technetium-99. 
All inorganics were predicted to be below 0.8 pg/L in Paddys Run and below 9.4 x lo4 
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pg/L in the Great Miami River. All organics, except phenanthrene, were predicted to 
be below 1.3 x pg/L, in Paddys run and the Great Miami River, 
respectively. Phenanthrene is predicted to be at 3.88 pg/L and 4.7 x pg/L in Paddys 
Run and the Great Miami River, respectively. 

pg/L and 1.6 x 

. 

Table 5-12 lists all the CPCs for groundwater from the surface water pathway. No CPCs 
from the Solid Waste Landfill were considered for further modeling, and surface water 
modeling for the Lime Sludge Ponds was not performed. Although 17 CPCs were 
identified for the surface water pathway to the Great Miami Aquifer from the Inactive 
Flyash Pile and South Field, only arsenic, technetium-99 and uranium isotopes were 
considered for detailed modeling in the Great Miami Aquifer. The Active Flyash Pile 
results in three inorganic and nine radionuclides as CPCs. However, only arsenic, 
beryllium, neptunium-237, and uranium isotopes remained CPCs after the second 
screening step, and were considered for detailed groundwater modeling. 

5-38 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-12: 

The sentence starting on line 13 of page-5-49 has been modified to read as~follows: 

"These sand and gravel units within the glacial overburden were not included in the 
vadose zone pathway modeling because this layer has much higher hydraulic conductivity 
and low adsorption properties. In addition, the computer model selected to evaluate flow 
in the vadose zone is limited to two layers. By neglecting the sand and gravel units, the 
model underpredicts travel time, and is therefore conservative. " 

5-39 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-14. 

The sentence starting on line 19 of page 5-50 has been modified as follows: 

"As Lime Sludge Ponds are underlain by the till everywhere, perched water subsurface 
seep and seep pathways were also not applicable to the Lime Sludge Ponds.", has been 
replaced with "Borings 1956 through 1963 are located in the Lime Sludge Ponds (see 
Figure 2-7a). The glacial till/lime sludge interface was encountered in these bore holes 
at depth ranging from 3.5 to 11.5 feet. Also, glacial till was encour&tered in all 
peripheral borings/wells (2042, 1042, 1934, 1210, 2935, 2936, 1039, 2939, 1937, and 
1940). This confirms that the Lime Sludge Ponds are located on glacial till. 
Consequently, perched water surfaceseep and seep pathways were also not applicable to 
the Lime Sludge Ponds. " 

< 
c 

< .  
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5-40 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 0 Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-13. 

The following sentence has been inserted in line 7 on page 5-57, before "A separate . . . 'I: 

"One vadose zone modeling run is used to simulate vertical infiltration." 

5-41 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-29. 

Code: 

"Uranium-238'' on line 13 of page 5-141 has been replaced with ''- 
I1 

5-42 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-30. 

The following sentences have been inserted after "Pile." on line 19, page 5-141: 

"For uranium-238 and neptunium-237, the peak and most of the contaminant loading 
occurs before 400 years. Therefore, the center of the plume, as shown in Figures A.2-48 
and A.2-53, has moved off the Active Flyash Pile at 1000 years." 

5-43 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Changed to match action A-32. 

The following sentences have been inserted the before "Selected" on line 12, page 5-142: 

"Modeling using background concentrations was performed to test the level of 
conservativeness of the modeling methodology and check reasonableness of the 
assumptions. For example, if the 70-year rule was applied to the background soil 
concentrations, what Great Miami Aquifer concentrations would be predicted. I' 

I 
/ -  
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5-44 Commenting Organization: 
Section #: 5 Page #: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-33. 

Commentor:. 
Line #: Code: 

"of all Operable Unit 2 subunits." on line 28 of page 5-141 has been replaced with: 

Inserted after "subunits." in line 28, page 5-141: 
."These figures were generated at the time of maximum concentration on-site due 
to all Operable Unit 2 subunits. SWIFT results for each subunit were added at 
the selected time and then concentration contours were generated. " 

Inserted at the end of line 7 ,  page 5-142: 
"Table 5-41A provides the concentrations of all Operable Unit 2 CPCs for the 
Great Miami Aquifer at the location and time of uranium-238 maximums. 
Uranium-238 maximum time and location was selected because it has maximum 
influence on the baseline risk assessment. " 

New Table 5-41A has been inserted. 

5-45 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-48. Changes to section 5, groundwater modeling due to 

changes in risk assessment and screening values. 

The following Tables have been modified: 
5-17, 5-18,5-19,5-21,5-22, 5-23,5-26,5-27, 5-28,5-30, 5-31,5-32,5-33, 5-34, 5-35, 
5-36, 5-37, 5-38, 5-39, 5-40, 5-41, 5-42, 5-43, 5-44, 5-45, 

The following new Tables have been inserted: 
5-44A. 5-45A 

"two orders" in line 31, page 5-75 has been replaced with "one order". 

"Except ... value." in lines 2-8, page 5-81 has been replaced with the following: 

"For all the CPCs, observed concentrations are comparable with the background 
concentration, which is consistent with the model prediction that the impact of the Solid 
Waste Landfill on the Great Miami is negligible." 

The following text has been inserted after line line 6, page 5-125: 

I 0.Q Qg 50 
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TABLE 5-17 

MEDIA PARAMETERS FOR VADOSE ZONE MODEL 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

~~ 

Vadose Zone 

Parameter Layer 1" Layer 2b 

SOLID WASTE LANDFILL 

Porosity (%) 41 39 

Specific yield (%) 6 25 

Bulk density (g/cc) 1.89 1.60 

Field capacity (%) 37.1 4.5 

Organic content (%) 1.43 0.87 

Fines passing less than 200 mesh (%) 70.1 16.5 

LIME SLUDGE PONDS 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

41 39 

6 25 

1.73 1.60 

Field capacity (%) 28 14 

Organic content (%) 1.65 0.87 

Fines passing less than 200 mesh (%) 70.1 16.5 

INACTIVE FLYASH PILE 

Porosity (%) 

Specific yield (%) 

Bulk density (gkc) 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

41 39 

6 25 

1.85 1.60 

37.1 4.5 

1.69 0.87 

70.9 16.5 

See footnotes at end of table 
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FEMP-OUOZ-5 DRAFT 
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TABLE 5-17 
(Continued) 

Vadose Zone 

Parameter Layer 1" Layer 2b 

SOUTH FIELD 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

Field capacity (%) 

41 39 

6 25 

1.85 1.60 

37.1 4.5 

Organic content (%) 1.69 0.87 

Fines passing less than 200 mesh (%) 70.9 16.5 

ACTIVE FLYASH PILE 

Porosity (%) 

Specific yield (%) 0 Bulk density (g/cc) 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

41 39 

6 25 

1.850 1.600 

37.1 4.5 

1.69 0.87 

70.9 16.5 

aLayer 1 consists of a clay-rich glacial till interbedded with glaciofluvial sand and gravel stringers. 
However, Layer 1 consists of only glacial till. 

bLayer 2 consists of unsaturated well-sorted sand and gravel outwash deposits existing above the Great 
Miami Aquifer. 

. . . . . . . . . . . . 
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"The uranium-238 vs. total uranium relationship was used a limited number of times 
when total uranium analysis was available for a soil but uranium-238 analysis was not 
available. The total uranium analysis is not as accurate as the isotope analysis. 
Therefore, while converting modeled uranium-238 results to total uranium results, total 
uranium concentration was calculated by adding all uranium isotope concentrations. This 
is equivalent to assuming 99.25 percent of total uranium consists of uranium-238. This 
is consistent with naturally occurring uranium distribution. " 

, 

The following text has been inserted after "consists of uranium-238.'' in line 9, page 5- 
141: 

"The uranium-238 vs. total uranium relationship was used a limited number of times 
when total uranium analysis was available for a soil but uranium-238 analysis was not 
available. " 

Delete sentence starting on line 27 of page 5-142. 

Replace "Only ...( Table 5-43)" on lines 3-5 of page 5-163 with the following: 
"Only strontium-90 was predicted to reach the Great Miami Aquifer within 1000 years. 
However, strontium-90 concentration is more than 3 orders of magnitude below the 
screening concentration. " 

Delete "based on lo-' risk or 0.1 Hazard Index" in line 19-20 of page 5-163. 

' Replace "strontium-90, barium, and cadmium" in line 21 of page 5-163 with "and 
strontium-90". 

Replace "strontium-90, ... and molybdenum" in line 23 of page 5-163 with "and 
strontium-90". 

Replace "certain CPCs ... concentrations." on line 3 of page 5-168 with the following: 
"uranium isotopes, total uranium, and strontium-90 exceed screening concentrations 
(Table 5-45)." 

Delete Figures 5-17, 5-32, 5-33, 543 ,  5-52, and modify Figures 5-16, 5-27, 5-28, and 
5-41 due changes in screening criteria. 

Replace the two sentences "Contour plots ... concentration." on lines 10-14 of page 5- 
116 with the following text (without new paragraph): 
"Maximum predicted technetium-99 concentration in the Great Miami Aquifer was 0.61 
pCi/L, which is more than an order of magnitude below the screening concentration. 
Due to low concentrations, no contour map of technetium-99 concentration was 
produced. " 

Replace "5-33" with the "5-32" in line 22 of page 5-125. 

Replace "5-43" with the "5-42" in line 18 of page 5-141. 

Delete "Concentrations of ... at 1000 years." in lines 19-21 of page 5-141. 
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5601 
Replace "arsenic, beryllium, cadmium, lead, and molybdenum" on line 34 of page 5-125 
and line 1 of page 5-141 with "plutonium-238, plutonium-239/240, arsenic, and 
beryllium. 'I 

Replace "Out of ... FEMP boundary." in lines 1-4 of page 5-141 with the following: 
"Although all CPCs are above screening concentrations, only neptunium-237, uranium 
isotopes, arsenic, and beryllium are expected to be above screening concentrations at the 
FEMP boundary. " 

Replace "Uranium-238 and neptunium-237" in line 13, page 5-141 with "Uranium 
isotopes, neptunium-237, arsenic, and beryllium". 

Replace "The CPC concentration capable of producing 1 x lifetime cancer risk for 
carcinogens or the concentration of the 0.1 HI for noncarcinogens was selected to be an 
appropriate and conservative screening level. " in lines 7-9, page 5-74 with "Screening 
concentrations were calculated using EPA RAGs, Part B guidelines. 'I 

Replace 
RAGs, Part B screening concentrations. " 

lifetime cancer risk level or 0.1 HI level." in line 29, page 5-75 with "EPA 

Replace 
RAGs, Part B screening concentrations. I' 

lifetime cancer risk level or 0.1 HI level. I' in line 23, page 5-81 with "EPA 

Replace "lo=] lifetime cancer risk level or 0.1 HI level." in line 10, page 5-88 with "EPA 
RAGs, Part B screening concentrations. I' 

Replace 
RAGs, Part B screening concentrations. 

lifetime cancer risk level or 0.1 HI level." in line 29, page 5-88 with "EPA 

Replace "on a lo=] lifetime risk of cancer" in line 8, page 5-116 with "on EPA RAGs, 
Part B guidelines". 

Replace "on a 
Part B guidelines". 

lifetime risk of cancer" in line 24, page 5-1 16 with "on EPA RAGs, 

Repla~e."lO-~ cancer risk or 0.1 HI levels" in line 3, page 5-141 with "EPA RAGs, Part 
B screening concentrations". 

Replace 
screening concentrations". 

risk or 0.1 HI level" in line 20, page 5-141 with "the EPA RAGs, Part B 

Delete "based on risk or 0.1 HI" in lines 19-20, page 5-163. 

Delete "based on risk or 0.1 HI" in line 3, page 5-168. 

Insert a new paragraph after line 24, page 5-163: 

"Table 544A shows the concentrations in the Great Miami Aquifer of the CPCs above 
screening concentrations in Table 5-44. Concentrations are reported at the uranium-238 
maximum (on-site and FEMP boundary) locations and time. -These concentrations were 
estimated from the results reported in Tables 5-38 and 5-39 by applying a scaling factor 
equal to the ratio of ODAST output for background modeling to the ODAST output for 
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the waste at current conditions. Table 5 4 A  shows that except uranium-238, all CPCs 
are below the screening concentrations. Predicted maximum uranium-238 concentration 
in the Great Miami Aquifer was 0.18 pCi/L compared to a screening concentration of 
0.17 pCi/L for uranium-238." 

Insert a new paragraph after line 5, page 5-168: 

"Table 5-45A shows the concentrations in the Great Miami Aquifer of the CPCs above 
screening concentrations in Table 545. Concentrations are reported at the uranium-238 
maximum (on-site and FEMP boundary) locations and time. These concentrations were 
estimated from the results reported in Tables 5-40 and 5 4 1  by applying a scaling factor 
equal to the ratio of ODAST output for background modeling to the ODAST output for 
the waste at current conditions. Table 5-45A shows that maximum concentrations of 
uranium isotopes and strontium-90 can exceed screening concentrations. 

Replace "Figures 5-51 and 5-52" in line 15, page 5-176 with "Figure 5-51". 

Delete "1 to" in line 18 , page 5-176 

Remove Figure 5-52 from the document. 

Delete "prescreening, " in line 30, page 5-70. 

Insert after "background screening" in line 30, page 5-70 ", toxicologic screening". 

5-46 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changed to match action A-35. 

"two zones" in line 32, page 5-169 has been replaced with "two layers, glacial till and 
the unsaturated Great Miami Aquifer," 
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6- 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.0 Page #: NA Line #: NA Code: 

Comment: 
Original Comment #: 1 

A variety of general and specific comments were made regarding Appendix B, which 
contains the "details" of the baseline risk assessment. Therefore, any revision of 
Appendix B in response to those comments should be reflected in this section, which 
summarizes the results of the baseline risk assessment. 
Agreed. Revisions will be made in Section 6 to correspond to the changes made in 
Appendix B. 
Several revisions made to Appendix B have been transferred to Section 6.0. 

Response: 

Action: 

6-2 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.2.1.2 Page #: 6-6 Line #:' 12 Code: 
Original Comment #: 1 
Comment: This paragraph refers to "FEMP risk assessment guidelines for exposure scenarios." 

However, it is not clear where these guidelines are detailed. The text should clearly state 
where the referenced guidelines are presented. 
Agreed. Text will be revised to include reference. These guidelines have recently been 
submitted to EPA. 
Page 6-6, second paragraph, Line 14: 

Response: 

Action: 

The first sentence to this section has been revised to the following: 

"Land use assumptions and receptors were selected to ensure: (1) that they are consistent 
with the Risk Assessment Work Plan Addendum (DOE 1992a), where applicable; (2) that 
they allow adequate quantification of risk for every contaminated or potentially 
contaminated medium within each subunit; and (3) that they are consistent with FEMP 
risk assessment guidelines for exposure scenarios (DOE 1994). 'I 

6r3 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.2.2 Page #: 6-13 Line #: 21 Code: 
Original Comment #: 2 
Comment: This line refers to "A" and "B" carcinogens. However, the text does not explain that the 

"A" or "B" represent EPA classifications and what the classifications mean. A brief 
explanation of the meaning of the classifications should be added to the text. 
Agreed. Text will be added to define A and B classifications. 
Page 6-13, third paragraph, lines 16-28: 

Response: 
Action: 

This paragraph has been revised to make consistent with the text changes in Appendix 
B which were in accordance with U.S. EPA original comment #6. The paragraph has 
been revised to the paragraph presented below. A reference has been provided for the 
definition of A and B classifications. 

"CPCs for this risk assessment were selected using a statistical and toxicological 
screening process which is described in detail in Appendix B.2.0. Statistical analyses 
compared and measured on-site concentrations of each detected constituent to background 
and the 95th percentile concentrations of that same constituent in the same medium. 
Constituents whose concentration levels were not statistically greater than background or 
the 95th percentile concentrations were eliminated from further consideration in the risk 
assessment. Exceptions to the selection procedure are outlined in Appendix B.2.4 and 
include Group A and B chemical carcinogens (Section B.2.5.1.2) and radionuclides which 
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were possible CPCs based on background screening. In the toxicological screening, each 
constituent detected above background in a given medium was compared to conservative 
toxicological screening criteria including risk-based screening values which were derived 
using EPA Risk Assessment Guidance Part B (EPA 1991d). Laboratory contaminants 
(identified during data validation), essential micronutrients (Ca, Mg, etc.), and ubiquitous 
minerals (Si, C1, etc.) were excluded as CPCs. Calculated EPA screening values were 
based on a carcinogenic risk of 1.0 x lo-' and a noncarcinogenic Hazard Index (HI) of 
0.1. Constituents that were present below screening levels were excluded from 
quantification in the risk assessment. Details of the CPC identification process for 
Operable Unit 2 are presented in Section B.2.4." 

6 4  Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.3 Page#: 6-23 Line #: 7 Code: 
Original Comment #: 3 
Comment: This line refers to chemicals of concern (COC); however, CPCs are also discussed in this 

section and the text does not clearly distinguish between CPCs and COCs. The text 
should be revised to clearly distinguish between CPCs and COCs. 

Response: Agreed. Clarification text will be added. CPCs are constituents of potential concern 
that remain after the screening steps and COCs are the contaminants of concern based on 
the results of the Baseline Risk Assessment that present a greater than 1 ~ 1 0 - ~  risk for 
carcinogenic risks and a HI=0.2 for other chemical hazards. 
Page 6-23, first paragraph, line 8: 

. 

Action: 

The following sentence has been inserted after the first sentence of the section: 

"COCs are constituents (Le., CPCs) which remain a concern after baseline risks have 
been calculated. I' 

6-5 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.3.6 Page #: 6-65 Line #: 8 to 29 Code: 
Original Comment #: 4 
Comment: 

Response: 
Action: 

These lines discuss receptors, pathways, and COC contributing significant risk at the site. 
However, the text does not indicate the routes of exposure leading to significant risk. 
Agreed. Routes of exposure will be incorporated into text. 

6-6 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.4 Page #: 6-83 Line #: All Code: 
Original Comment #: 5 
Comment: This section discusses the uncertainties involved with and underlying the risk assessment. 

However, only selected uncertainties are presented. The text should be revised to present 
a more thorough and even discussion of uncertainties in the risk assessment, including 
such uncertainties as poor source characterization and lack of risk factors, that may result 
in the underestimate of risk. 
Agreed. The uncertainties that are specific to OU2 will be discussed as suggested. Response: 

Action: Section completely rewritten. 

0 0 * ', :: 3 . 7  
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6-7 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.4 Page #: 6-84 Line #: 3 Code: 
Original Comment #: 6 
Comment: This line states that the total effect of the uncertainties in the risk assessment result in 

"the potential to overestimate risk by two or more orders of magnitude. " However, this 
assertion is not supported with further discussion or qualification. 
Agreed. Text will be revised to provide further discussion on the overestimation of risk. 
Section 6.4 has been completely revised and is presented in Action 6-6. 

Response: 
Action: 

6-8 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 6.5.1.2 Page #: 6-87 Line #: NA Code: 
Original Comment #: 7 
Comment: The maximum contaminant level (MCL) value presented in the table for chromium (0.05 

milligrams per liter [mg/L]) does not agree with the value presented in the document 
Drinking Water Regulations and Health Advisories published in December 1993 by EPA 
(0.1 mg/L). The table should be revised to either replace the current value listed for 
chromium or explain why it differs from the value presented in current EPA guidance. 
The MCL is a more stringent Ohio Drinking Water Standard from Ohio Administrative 
Code (OAC) 3745-81-11. 

Response: 

Action: No action. 
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6-9 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 6.2.1.2 Page #: 6-6 Line #: 28-33 Code: C 
Original Comment #: 121 
Comment: DOE should include groundwater consumption as an exposure route. 
Response: Disagreed. To be consistent with previous Operable Unit's RI/FS documents, 

groundwater is not a considered a pathway of exposure to the current off-property 
farmer. 

Action: No action. 

6-10 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 6-1 Page #: 6-7 Line #: Code: C 
Original Comment #: 122 
Comment: 

Response: Disagreed. See above comment. 
Action: No action. 

DOE should include groundwater consumption as an exposure route for the off-property 
resident. 

6-1 1 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-13 Line#: 24 Code: C 
Original Comment #: 123 
Comment: The risk-based screening document cited in the reference section is outdated and 

inaccurate for carcinogens because of a systematic error. According to USEPA 
Region 3, risk-based concentrations decreased by 20% for air and tap water, and nearly 
50% for residential soil. This error was corrected in the Fourth Quarter 1993 submittal 
(the most recent submittal in January 1994). Thus, chemicals not included as CPCs 
based on this screening analysis may have been incorrectly withdrawn from the analysis. 
This comment also applies to several other sections of the risk assessment. 
Based on direction from EPA during Operable Unit 1 comment resolution, EPA Region 
I11 criteria will be removed and replaced with the screening criteria from EPA RAGS, 
Part B. 
Page 6-13, third paragraph, lines 16-29: This paragraph has been revised to make 
consistent with the text changes in Appendix B which were in accordance with U.S. EPA 
original comment #6. The paragraph has been revised to the paragraph presented below. 
A reference has been provided for the definition of A and B classifications. 

Response: 

Action: 

"CPCs for this risk assessment were selected using a statistical and toxicological 
screening process which is described in detail in Appendix B.2.0. Statistical analyses 
compared and measured on-site concentrations of each detected constituent to background 
and the 95th percentile concentrations of that same constituent in the same medium. 
Constituents whose concentration levels were not statistically greater than background or 
the 95th percentile concentrations were eliminated from further consideration in the risk 
assessment. Exceptions to the selection procedure are outlined in Appendix B.2.4 and 
include Group A and B chemical carcinogens (Section B.2.5.1.2) and radionuclides which 
were possible CPCs based on background screening. In the toxicological screening, each 
constituent detected above background in a given medium was compared to conservative 
toxicological screening criteria including risk-based screening values which were derived 
using EPA Risk Assessment Guidance Part B (EPA 1991d). Laboratory contaminants 
(identified during data validation), essential micronutrients (Ca, Mg, etc.), and ubiquitous 
minerals (Si, C1, etc.) were excluded as CPCs. Calculated EPA screening values were 
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based on a carcinogenic risk of 1.0 x lo-’ and a noncarcinogenic Hazard Index (HI) of 
0.1. Constituents that were present below screening levels were excluded from 
quantification in the risk assessment. Details of the CPC identification process for 
Operable Unit 2 are presented in Section B.2.4.” 

6-12 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-14 Line#: Table 6-2 Code: C 
Original Comment #: 124 
Comment: In second column from left: PU-237 should be PU-238 in second column; PU-239/239 

should be PU-239/240, and RA-234 should be deleted. Also no values have been 
provided for 2-Hexanone in Tables B.2-7, B.2-8, or B.2-12, is this really a CPC? 

Response: Agreed. PU-237 and PU-239/239 are typos. However, RA-234 is a CPC in the AFP 
and should remain in the table [see Table B.3.1-2(b)]. 

Action: Page 6-14, Table 6-2: Table 6-2 has been revised to include the correct CPCs based on 
the screening process presented in Section B.2.4. Additionally, since 2-Hexanone in not 
a CPC, it has been removed from Tables B.2-7, B.2-8, and B.2-12. Only CPCs specific 
to Operable Unit 2 are present in these tables. 

6-13 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-15 Line #: Table 6-3 Code: C 
Original Comment #: 125 
Comment: First column: PU-239 should be PU-239/240; acenapthylene is identified as a CPC but 

acenapthene is also listed in Table B.2-7, is this the correct CPC or should both be 
CPCs? 

Response: Agreed. Pu-239 is a typo. Table B.2-7 provides RFDs for chemical compounds not 
specific to OU2. The table will be revised to include only those chemicals of potential 
concern specific to OU2. 
Page 6-14, Table 6-3: PU-239 has been corrected to PU-239/240. Additionally, Table 
B.2-7 has been revised to include only those CPCs specific to Operable Unit 2. 

a Action: 

6-14 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-24 Line #: 5 Code: C 
Original Comment #: 126 
Comment: 
Response: 

Action: 

The upper bound of the range should be lo4 not 10” since several risks exceeded lo5. 
The 10“ to 10” range is specific to the current users of meat and milk risk. No risk for 
this receptor exceeded lo5 risk for any of the subunits. 
Due to extensive QC’ing of the risk calculations, this paragraph has been revised to the 
following: 

Tables 6-8A and 6-8B summarize total risks and hazards by media, respectively, 
associated with the Active Flyash Pile for all receptors assuming current land use. 
Exposure of the trespassing youth and groundskeeper to contaminated soil+qm+w-& 

i d k w ~  were associated with carcinogenic risks in the 1.0 x 10“ to 1.0 x range. 
spassing youth were from 
percent), ai& thorium-228 
external radiation and from 
in soil via dermal contact. 

Exposure to this receptor was mostly from 

6bQSO.c; FER\CRU~CR-RILJU;\OEPASEC.~LJU~~~, 1994 1:24pm 



FEMP-OUOZ-5 DRAFT 
June 15, 1994 

Fmm 6 2  
........................ _...... :.:. ...._. >> .._. :.... . . . . , , . . . . . . . . . . . . . . . . . . . . . . . 

ACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONTAMINANTS OF POTENTIAL CONCERN 

Surface Soil 

rsenic 

ieryllium 

ead 

hallium 

esium-137 

ieptunium-237 

ilutonium-238 

1lutonium-239/240 

adium-226 

adium-228 

trontium-90 

horium-228 

horium-230 

horium-232 

horium-total 

iranium-234 

iranium-235/236 

aanium-238 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subsurface Soil 

arsenic. 

beryllium 

lead 

thallium 

neptunium-237 

lead-2 10 

plutonium-238 

plutonium-239/240 

radium-224 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

2-methylnaphthalene 

phenanthrene 

Surface Water 

rsenic 
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Sediment 

usenic 

)erylium 

ieptunium-237 

)lutonium-238 

)lutonium-239/240 

.adium-226 

,adium-228 

itrontium-90 

iranium-234 

iranium-235/236 

iranium-238 

6-6 
. ,  

Groundwater (GMA) 

usenic 

,erylium 

ead 

nolybdenum 

ieptunium-237 

8trontium40 

iranium-234 

iranium-235/236 

iranium-238 

iranium-total 

!-methylnaphthalene 
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T m E  &3 
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SOUTH FIELD 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

II Surface Soil 

arsenic 
beryllium 
lead 
cesium-137 
neptunium-237 
plutonium-238 
plutonium-2391240 
radium-226 
radium-228 
strontium-90 
technetium-99 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-2351236 
uranium-238 
Aroclor-1254 
Aroclor- 1260 
dieldrin 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g , h, i)perylene 
benzoQfluoranthene 
dibenzo(a,h)anthracene 
indeno( 1,2,3-cd)pyrene 
phenanthrene 

Subsurface Soil 
~~~ ~ 

arsenic 
beryllium 
lead 
cesium- 137 
neptunium-237 
lead-210 
plutonium-238 
plutonium-2391240 
radium-224 
radium-226 
radium-228 
ruthenium-106 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-235 
uranium-2351236 
uranium-238 
uranium-total 
2-methylnaphthalene 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g , h, i)perylene 
phenanthrene 
tributyl phosphate 
octachlo-odibenzo-p-dioxin 
tetrachlorodibenzofuran 
Aroclor-1254 
Aroclor-1260 
dieldrin 

Surface Water 

usenic 
ead 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
ieptanium-237 
,adium-226 
echnetium-99 
!-methylnaphthalene 
)enzo(a)pyrene 
)henanthrene 
ributyl phosphate 

Sediment 

arsenic 
beryllium 
lead 
nickel 
neptunium-237 
plutonium-238 
radium-226 
radium-228 
strantium-90 
technetium-99 
uranium-234 
uranium-2351236 
uranium-238 
uraqium-total 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g ,h, i)perylene 
bis(2-ethylhexy1)phthalate 
dibenzo(a, h)anthracene 
dieldrin 
phenanthrene 

Groundwater 
(GMA) 

usenic 
lead 
neptunium-237 
radium-226 
itrontium-90 
xchnetium-99 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
2-methy lnaphthalene 
ienzo(g, h, i)perylene 
Jhenanthrene 
ributyl phosphate 

._. :. . . . .  
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6-15 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 6.3.1 Page #: 6-24 Line #: 1-12 Code: C 
Original Comment #: 127 
Comment: Substantial confusion existed within Section 4 concerning the decision to convert several 

sediment sample locations to surface soil sampling locations. Has DOE used the samples 
a surface soil or sediment for calculations in the Baseline Risk Assessment? 
These samples have been consistently used in calculating the source term for surface soil. Response: 

Action: No action 

6-16 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 6-9A Page #: 6-27 Line #: Code: C 
Original Comment #: 128 
Comment: There appears to be an error in the table with regard to calculations for the off-property 

resident child, homegrown produce groundwater scenario (i.e., 7.2E-08 + 5.1E-08 does 
not equal 7.2E-08). DOE should review the table and revise all subsequent calculations 
appropriately. 

Response: Agreed. There is a mathematical error in this table. Tables will be checked and 
corrected as appropriate. 

Action: Risk calculations have been QC'd and correct risk values have been incorporated into 
Table 6-9A. 

Revised Table 6-9A is attached. 

6-17 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: 6.3.2 Page #: 6-32 Line #: 12-26 Code: C 
Original Comment #: 129 
Comment: 

Response: 

The paragraph should include a discussion of HI results for the South Field receptors as 
is provided for the ILCR results. 
The only HIS greater than 1 .O were those for the on-property receptors and off-property 
child from the presence of total uranium in groundwater. Risk is discussed in the last 
sentence of the paragraph. 
Page 6-32, third paragraph, lines 24-26: Action: 

This sentence has been revised to: 

Total HIS to all on- and off-property farmer receptors ranged from 1.1 (off-property 
farmer) to 63 (on-property child) due almost entirely to the estimated future presence of 
uranium-total in groundwater. 

6-18 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-35 Line #: Table 6-13A Code: C 
Original Comment #: 130 
Comment: GMR adult risk should read 4.OE-05. 
Response: Agreed. The table will be modified. 
Action: The GMR adult is no longer a receptor; this receptor has been replaced with "users of 

the Great Miami River", therefore, this specific comment no longer applies. Refer to 
Actions 6 4 1  and 6 4 3  for new text and table. 
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6-19 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 6-13B Page #: 6-37 Line #: Code: C 
Original Comment #: 131 
Comment: The on-property resident farmer groundwater HI is reported as 1.9E+01 in this table yet 

is reported as 1.9E-01 within Table 6-14B. DOE should review the tables and supporting 
calculations and revise as appropriate. 
Agreed. The value provided in Table 6-14B (6-13B) was a typo. Table 6-13B will be 
corrected. 
Due to extensive QC'ing of all risk calculations, the correct risk values have been 
incorporated into Table 6- 13B. 

Response: 

Action: 

See revised Table 6-13B attached. 

6-20 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 6-14B Page #: 6-39 Line #: Code: C 
Original Comment #: 132 
Comment: The on-property resident farmer HI column does not add up to the reported total of 

1.3E+01. DOE should review the table and supporting calculations and revise as 
appropriate. Also see previous comment on Table 4-13B. 

Response: Agreed. The actual total should be 2.2E+01. Table 4-13B (6-14B) will be corrected. 
Action: Due to extensive QC'ing of all risk calculations, the correct risk values have been 

incorporated into Table 6-14B. 

See revised Table 6-14B attached. 

6-2 1 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-40 Line #: 36 Code: C 
Original Comment #: 133 
Comment: According to Table 6-17A, the highest cancer risk was the total risk associated with soil 

and not groundwater. 
Response: Agreed. The risk from soil slightly exceeds the risk from groundwater. The text will 

be modified. 
Action: Due to extensive QC'ing of all risk calculations, the correct risk values have been 

incorporated into Table 6-17A. 

See revised Table 6-17A attached. 

6-22 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 6-18B Page #: 6-47 Line #: Code: C 
Original Comment #: 134 
Comment: The off-property resident farmer HI column does not add up to the reported total of 

3.4E+00. DOE should review the table and supporting calculations and revise as 
appropriate. Also see previous comment on Table 4-13B. 
Agreed. The value provided was a typo. The correct value is 1.3E+O. The table will 
be corrected. 
Due to extensive QC'ing of all risk calculations, the correct risk values have been 
incorporated into Table 6- 18B. 

Response: 

Action: 

. See revised Table 6-18B attached. 
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6-23 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-48 Line#: 12 Code: C 
Original Comment #: 135 
Comment: 
Response: Agreed. Risk slightly exceeded the 1.OE-5 range. The text will be modified. 
Action: 

According to Table 6-17A, risks actually exceed 1E-5. 

Due to extensive QC'ing of all risk calculations, the correct risk values have been 
incorporated into Table 6-17A. 

See Comment 6-21 for revised Table 6-17A. 

6-24 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-49 Line #: 20 Code: C 
Original Comment #: 136 
Comment: Risks do not appear to match Table 6-21A with regards to the child scenario. 
Response: Agreed. Risk to the child exceeded not 10". The text will be modified. 
Action: Due to QC'ing of the risk calculations, risk to the child exceeded 1 x 10". 

6-25 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-57 Line #: 37 Code: C 
Original Comment #: 137 
Comment: 
Response: Agreed. Risk to the child exceeded lo", not The text will be modified. 
Action: 

Risks do not appear to match Table 6-25A regarding the on-property resident child. 

Due to of the risk calculations, Section 6.3.4 text has been revised. Refer to text in 
Comment 6-5 1. 

6-26 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-68 Line #: Table 6-27B Code: M 
Original Comment #: 138 
Comment: Groundwater hazard to On-Property Resident Farmer should not be lower than 

Off-Property Resident Farmer. The actual risk to the On-Property Resident Farmer was 
actually 1.95E+ 1, not 6.7E-2. 
The incorrect value was presented in the table. The table will be corrected. 
Due to extensive QC'ing of all risk calculations, the correct risk values have been 
incorporated into Table 6-27B. 

Response: 
Action: 

See revised Table 6-27B attached. 

6-27 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: 6-77 Line #: 29-30 Code: C 
Original Comment #: 139 
Comment: 

Response: Agreed. The sentence will be removed. 
Action: 

The last sentence of the paragraph should be removed or reworded since certain risk 
estimates did in fact exceed lo4. 

The following sentence has been removed: 

FER\CRU2CR-RIULG\OEPASEC.6Uune 9, 1994 1 :24pm 6-16 
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6-28 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 6 Page #: Line #: Code: M 
Original Comment #: 140 
Comment: Not all of the chemicals on CPC lists (Tables 6-2 through 6-6) are included in this 

section, and several chemicals not on the lists in Section 6 are included in this section. 
In addition, these lists are inconsistent with tables presented in the Appendix and in 
toxicity tables and profiles. Thus, a systematic check of chemical lists should be 
conducted throughout the document to ensure consistency. 
Consistency checks will be made between Section 6.0 and Appendix B. To provide an 
easier to follow summary, the COCs presented in Section 6 will be those that present 
greater than 1 % of the total risk' to the receptor. The text will be clarified to indicate the 
level of detail of the summary. 
Section B.2.0 has been revised to provide a step-by-step process of selecting CPCs (see 
Action B-13). Based on the risk characterization (Section B.3.0), those greater than 0.2 
were retained as COCs. These are presented in Section B.4.0. Refer to Action B-177. 

Response: 

Action: 

Refer to Tables 6-2 and 6-3 presented in comments 6-12 and 6-13, respectively. Refer 
to tables 6-4 through 6-6 attached. 

6-29 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 6.5.1.4 Page #: 6-89 Line #: 15-20 Code: C 
Original Comment #: 141 
Comment: Ohio Exempt Waste Standards do not apply to Operable Unit 2 wastes due to the 

presence of contaminants and wastes not covered by the standards. All OU2 waste units 
include above background concentrations of radionuclides and organic contaminants. 
These standards are provide in the event that the Operable Unit 2 FS considers 
alternatives to separate the wastes. 

Response: 

Action: No action 
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T m g -  

INACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

. . . . . . . . . . . . . . . . .._........._......., .:.:.:.:.:.:.:.:.:<.:.:.:.:.: ...,.,.; ..,/.,.,...,.... 

Surface Soil 

arsenic 

beryllium 

lead 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

f~orium-228 

horium-230 

horium-232 

horium-total 

iranium-234 

~ranium-2351236 

iranium-238 

I-methylnaphthalene 

iibenzo(a,h)anthracene 

Subsurface Soil 

arsenic 

beryllium 

lead 

cesium-137 

neptunium-237 

lead-210 

plutonium-238 

plutonium-2391240 

radium-224 

radium-226 

radium-228 

ruthenium- 106 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

uranium-total 

2-methylnaphthalene 

benzo(a)anthracene 

benzo(a)pyrene 

oenzo@)fluoranthene 

3enzo(g,h,i)perylene 

Jhenanthrene 

ributyl phosphate 

ictachlorodibenzo-pdioxin 

etrachlorodibenzofuran 

4roclor- 1254 

4roclor-1260 

iieldrin 

Surface Water 

arsenic 

berylium 

cadmium 

lead 

nickel 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

uranium-234 

uranium-235/236 

uranium-238 

uranium-total 

2-methylnaphthalene 

Sediment 

)lutonium-239/240 

itrontium-90 

iranium-234 

iranium-235/236 

iranium-238 

iranium-total 

irsenic 

berylium 

Libenzo(a,h)anthracene 

ieptunium-237 

htonium-238 

adium-226 

adium-228 

Groundwater (GMA’ 

neptunium-237 

radium-226 

strontium-90 

technetium-99 

uranium-234 

aranium-2351236 

rranium-238 

Jranium-total 

lead 

irsenic 

I-methy lnaphthalene 

)enzo(g,h,i)perylene 

Ihenanthrene 

ributyl phosphate 
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yABLI& a 
LIME SLUDGE PONDS 

OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ....... ... ,........ - .................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Surface Soil 

arsenic 

beryllium 

lead 

cesium-137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

uranium-total 

Aroclor-1254 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g ,h, i)perylene 

bis(2-Ethylhexy1)phthalate 

dibenzo(a,h)anathracene 

ideno( 1,2,3-~d)pyrene 

phenanthrene 

.................................... - .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . 

Waste Material 

arsenic 

beryllium 

lead 

cesium- 137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

Aroclor-1254 

benzo(g ,h,i)perylene 

dibenzo(a,h)anthracene 

ideno( 1.2,3-cd)pyrene 

phenanthrene 

1,1,2trichlorotriflurorethane 

1 ,2-diethylbenzene 

acrylonitrile 

Perched Water 

ieptunium-237 

;trontium-90 

echnetium-99 

usenic 

I, 1,2-trichlorotrifluoroethane 

i ,2-diethylbenzene 

Groundwater (GMA] 

echnetium-99 

. # .  
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Section 6.0 has been revised to incorporate those changes made to Appendix B as a result of revisions 
to the RAWPA (e.g., Great Miami River users were evaluated as three separate uses for the river, 
changes to receptor parameters, etc.), CPC screening, and QC’ing of equations, parameters, calculations, 
etc. The most significant changes caused by Appendix B were those presenting risk and parameter 
values. 

This section of the Response Document presents those text changes to Section 6.0 which occurred as a 
result of changes to Appendix B. 

6-30 
Section #: 6.2.1 Page #: 6-5 Line #: Figure 6-2 Code: 
Original Comment #: 
Comment: 
Response: 
Action: General Conceptual Site ModeVOperable Unit 2, Figure 6-2, Page 6-5: Figure 6-2 has 

been revised to include the most receptors, pathways, etc. that have been identified in the 
RAWPA and the Supplemental Guidance (DOE 1994). 

6-3 1 
Section #: 6.2.1.2 Page #: 6-7 Line #: Table 6-1 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Exposure Scenarios, Table 6-1, Page 6-7: Table 6-1 has been revised to be consistent 

with Appendix B Table B.2-2. 

:Zion #: 6.2.1.2 Page #: 6-10 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Page 6-10, The following text has been included after the bullet for User of Meat and 

Milk: 

. . . . . . . . . . . . 

FER\CRU~CR\TDO\OTHERCOM.~UU~~~, 1994 2:Olpm 6-23 0 0 0 S-? 3 
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6-33 
Section #: 6.2.1.2 Page #: 642  Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Page 6-12, The following text has replaced the fifth bullet User of the Great Miami River 

(Adult and Child): 

6-34 
Section #: 6.2.1.2 Page #: 6-16 - 6-18 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Tables 6-3, 6-4, 6-5, and 6-6 on Pages 6-16 through 6-18 have been revised as a result 

of guidance from U.S. EPA and Ohio EPA to use EPA Risk Assessment Guidance Part 
B for deriving screening values. Refer to Action B-28 for tables. 

6-35 
Section #: 6.3.1 Page #: 6-23 Line #: Table 6-7 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 6-7 has been revised to include the COCs for the Active Flyash Pile (see below). 

FER\CRLJ~R~TDO\OTHERCOM.6Vune9. 1994 2:Mpm 6-30 



TABLE 6-7 

ACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN (COCs) 

SOIL 
cesium- 137 thorium-228 
neptunium-237 thorium-232 
radium-226 arsenic 
radium-228 beryllium 

SEDIMENT 

radium-226 arsenic 

PERCHED GROUNDWATER 
no COCs 

DUST ON BEEFMILK AND 
HOMEGROWN PRODUCE 

arsenic 

GREAT MIAMI RIVER SURFACE 
WATER 

no COCs 

FER\CRUZCR\TDO\OTHERCOM.6Uune9. 1994 3:36pm 

SURFACE WATER 

No COCS 

~~~ 

GROUNDWATER 
uranium-234 
uranium-238 uranium-total 

AIR 
radon 
GROUNDWATER ON BEEFMILK AND 

HOMEGROWN PRODUCE 
strontium-90 uranium-235/236 
radium-226 uranium-total 



6-36 
Section #: 6.3.1 Page #: 6-24 Line #: 1 
Original Comment #: 
Comment: 
Response: 
Action: Active Flyash Pile: Beginning on Page 6-24, Line 1, the text in this section has been 

revised to the following: 

Tables 6-8A and 6-8B summarize total risks and hazards by media, respectively, 
associated with the Active Flyash Pile for all receptors assuming current land use. 
Exposure of the trespassing youth and groundskeeper to contaminated s o i l + k p w e w f  

d k w ~  were associated with carcinogenic risks in the 1.0 x IO" to 1.0 x 10" range. 
Major contributors spassing youth were from 

percent), iw8 thorium-228 
external radiation and from 
in soil via dermal contact. 

tor was mostly fro 
which accounted fo 

Tables 6-9A and 6-9B summarize total risks and hazards by media, respectively, 
associated with the Active Flyash Pile for receptors assuming future land use. Tables 6- 
10A and 6-10B present the major contributors by media to total risks and hazards, 
respectively, posed to the selected receptors. The greatest risks associated with the 

risk to this receptor. 

Total estimated risk to the off-property farmer exceeded the In,? 
due mostly to direct exposure to the estimated future concentrations of 
uranium-238 and in groundwater which together accounted for about 
total risk to this receptor. The ed presence of aws& 
material accounted for another 44 percent of total risk to 
estimated deposition on produce. 

Total estimated risks to future on-property residents were greatest for the RME farmer. 
Total risks to this receptor was 1.9 x due mostly to the presence of iq tmium 237, 

O O O S 2 2  
FER\CRUZCR\TDO\OTHERCOM.6Uune9. 1994 3:Olpm 6-32 



of homegrown and produce risk for this receptor are w?ghgMe 23lf . . . . . . . . . . . 

The only receptor6 associated with total HI6 greater than 1 .O ase i s  the future on-property 
P child. ic 2.1 

f 
e& due mostly to the presence of & 

6-37 
Section #: 6.3.1 Page #: 6-25 & 6-26 Line #:Tables 6-8A & 6-8B Code: 
Original comment #: 
Comment: 
Response: 
Action: Tables 6-8A and 6-8B have been revised to include the Current Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Active Flyash Pile. Refer 
to attached Tables 6-8A and 6-8B. 

6-3 8 
Section #: ' 6.3.1 Page #: 6-27 & 6-28 Line #:Tables 6-9A & 6-9B Code: 
Original Comment #: 
Comment : 
Response: 
Action: Tables 6-9A and 6-9B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Active Flyash Pile. Refer 
to Comment 6-16 for Table 6-9A. Table 6-9B is attached. 

6-39 
Section #: 6.3.1 Page #: 6-29 & 6-30 Line #:Tables 6-10A & 6-10B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-10A and 6-10B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the Active 
Flyash Pile. Refer to attached Tables 6-10A and 6-10B. 

FER\CRUZCR\TDO\OTH ERCOM .6Uune9, 1 994 3:O 1 pm 
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6-40 
Section #: 6.3.2 Page #: 6-31 Line #: Table 6-11 Code: 
Original Cdmment #: 
Comment: 
Response: 
Action: Table 6-1 1 has been revised to include the COCs for the South Field. 

6-41 
Section #: 6.3.2 Page #: 6-32 Line #: 1 Code: 
Original Comment #: 
Comment: 
Response: 
Action: South Field: Beginning on Page 6-32, Line 1, the text in this section has been revised 

to the following: 

Tables 6-12A and 6-12B summarize risks and hazards by media, respectively, associated 
with the South Field for receptors assuming current land use. Total carcinogenic risk to 

Tables 6-13A and 6-13B summarize risks and hazards by media, respectively, associated 
with the South Field for receptors assuming future land use. Tables 6-14A and 6-14B 
present the major contributors by media to total risks and hazards for the three selected 
receptors. The greatest risk was for the RME on-property farmer, which was 29Yln-3 

. Risks associated with 

The greatest proportion of th 

. .  
000544 
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5661 
TABLE 6-11 

SOUTH FIELD 
CONTAMINANTS OF CONCERN (COCs) 

SOIL SURFACE WATER 
cesium- 137 arsenic uranium-total arsenic 
neptunium-237 beryllium dieldrin 
radium-226 Aroclor- 1254 
radium-228 Aroclor- 1260 
thorium-228 bem(a)anthracene 
thorium-230 benzo( a)pyrene 
thorium-232 bem(b)fluoranthene 
uranium-234 benzo(k)fluoranthene 
uranium-235/236 dibenzo(a,h)anthracene 
uranium-238 dieldrin 
uranium-total indeno( 1,2,3-cd)pyrene 

SEDIMENT GROUNDWATER 

radium-226 uranium-234 uranium-23 8 
uranium-235l236 uranium-total 

PERCHED GROUNDWATER AIR 
no COCs radon-222 

DUST ON BEEFMILK AND 
HOMEGROWN PRODUCE 

GROUNDWATER ON BEEFMILK AND 
HOMEGROWN PRODUCE 

cesium-1 37 
radium-226 
radium-228 
strontium-90 
technetium-99 
uranium-238 
arsenic 
beryllium 
Aroclor-1254 

Aroclor-1260 
benzo( a)anthracene 
benzo( a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
dibenzo( a, h)anthracene 
dieldrin 
indeno( 1,2,3-cd)pyrene 

GREAT MIAMI RIVER SURFACE 
WATER 

radium-226 technet ium-99 

Ocj0542 

FER\CRU2CR\TDO\OTHERCOM.6Uune9. 1994 3 52pm 

uranium-234 uranium-238 
uranium-239236 uranium-total 

6-42 



of uraniimi-total . y., *-i i in groundwater. 566lt' 

6-42 
Section #: 6.3.2 Page #: 6-33 & 6-34 Line #:Tables 6-12A & 6-12B Code: 
Original Comment #: " 

Response: 
Action: Tables 6-12A and 6-12B have been revised to include the Current Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the South Field. 

6-43 
Section #: 6.3.2 Page #: 6-35 & 6-37 Line #:Tables 6-13A & 6-13B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-13A and 6-13B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the South Field. Refer to 
Action 6-19 for Table 6-13B. 

6-44 
Section #: 6.3.2 Page #: 6-38 & 6-39 Line #:Tables 6-14A & 6-14B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-14A and 6-14B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the South 
Field. Refer to Action 6-20 for Table 6-14B. Table 6-14A is attached. 

FER\CRU2CR\TDO\OTHERCOM.6Uune9. 1994 3:2 lpm 
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635’. . 
Section #: 6.3.3 Page #: 6-40 Line #: Table 6-15 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 6-15 has been revised to include the COCs for the Inactive Flyash 

566a ! 

Pile. 

6-46 
Section #: 6.3.2 Page #: 6-32 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: Inactive Flyash Pile: Beginning on Page 

revised to the following: 

1 Code: 

6-40, Line 1, the text in this section has been 

Tables 6-16A and 6-16B summarize risks and hazards by media, respectively, associated 
with the Inactive Flyash Pile for receptors assuming current land use. No exposures 
resulted in HIS exceeding 1 .O. Exposures of the trespassing youth to contaminated soils 
were associated with a total risk of 3.3 x 10” due to the presence of 

thorium-228- in surface soil , which accoun 
total receptor risk. Total estimated risk to the groundskeeper was 5.0 x 10” due 

thorium-228 (a 
otal risk) in soil. ium-228 in soil 

contributes 10 percent of total risk. . .  

Tables 6-17A and 6-17B summarize risks and hazards by media, respectively, associated 
with the Inactive Flyash Pile for receptors assuming future land use. Major contributors 
by media to total risks and hazards, respectively, posed to the selected receptors are 
presented in Tables 6-18A and 6-18B. The greatest carcinogenic risk was the risk 
associated with groundwater use by the RME on-property farmer which slightly exceeded 
1.0 x 10”. Total risk for this receptor was %2 1,s x due mostly to the future 
estimated concentrations of uranium-234 (4443 25 percent) and uranium-238 (H 63 
percent) in groundwater and consequently in irrigated produce and beef and milk from 
livestock watered with contaminated groundwater. Riwkin 2’* (I?.- 

Exposures resulting in HIS greater than 1.0 were associated with 

uranium-total (744B-ad :?.55 percent, respectively). 
ingestion of groundwater and homegrown produce contaminated with 

FER\CRU2CR\lDO\OTHERCOM .6Uune9. 1994 4 5  Ipm 6-50 
\ .  



TABLE 6-15 

INACTIVE FLYASH PILE 
CONTAMINANTS OF CONCERN (COCs) 

SOIL 
radium-226 thorium-232 
radium-228 arsenic 
thorium-228 dibenzo(a,h)anthracene 

SURFACE WATER 

No COCS 

SEDIMENT 

No COCS 

PERCHED GROUNDWATER 

GROUNDWATER 
uranium-234 uranium-238 
uranium-23 5 /2 3 6 uranium-total 

AIR 
no COCs radon 

DUST ON BEEFMILK AND 
HOMEGROWN PRODUCE 

GROUNDWATER ON BEEFMILK AND 
HOMEGROWN PRODUCE 

dibenzo( a, h)anthracene uranium-234 
uranium-238 uranium-total 

GREAT MIAMI RIVER SURFACE 
WATER 

no COCs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

-. 

, . .  . 

FER\CRUZCR\TDO\OlXERCOM.bUune9. 1994 4:Slpm 
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6-47 i ; i;! .-( 
Seccon #: 6.3.2 Page #: 6-41 & 6-42 Line #:Tables 6-16A & 6-16B C o d e :  

Original Comment #: 
Comment: 
Response: 
Action: Tables 6-16A and 6-16B have been revised to include the Current Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Inactive Flyash Pile. Refer 
to attached Tables 6-16A and 6-16B. 

6-48 
Section #: 6.3.2 Page #: 6 4 3  - 6-45 Line #:Tables 6-17A & 6-17B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-17A and 6-17B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Inactive Flyash Pile. Refer 
to Action 6-21 for Table 6-17A. Table 6-17B is attached. 

6-49 
Section #: 6.3.2 Page #: 6-46 & 6-47 Line #:Tables 6-18A & 6-18B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-18A and 6-18B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the Inactive 
Flyash Pile. Refer to Action 6-22 for Table 6-18B. Table 6-18A is attached. 

6-50 
Section #: 6.3.4 Page #: 6-40 Line #: Table 6-19 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 6-19 has been revised to include the COCs for the Solid Waste Landfill. 

6-5 1 
Section #: 6.3.4 Page #: 6-49 Line #: 1 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Solid Waste Landfill: Beginning on Page 6-49, Line 1, the text in this section has been 

revised to the following: 

Tables 6-20A and 6-20B summarize risks and hazards by media, respectively, associated 
with the Solid Waste Landfill for receptors assuming current land use. Exposure of the 

. .. 

soil was associated with a total risk 

. . . . . . . . . . . . , . , , . 

FER\CRU2CR\TDO\OTHERCOM.6Uune9. 1994 4 3  lpm . 6-52 
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TABLE 6-19 

SOLID WASTE LANDFILL 
CONTAMINANTS OF CONCERN (COCs) 

SOIL 
neptunium-237 uranium-238 
radium-226 antimony 
radium-228 arsenic 
thorium-228 beryllium 
thorium-230 benzo( a)anthracene 
thorium-232 benzo(a)pyrene 
plutonium-23 8 benzo(b)fluoranthene 
uranium-234 dibenzo(a, h)anthracene 
uranium-235/236 indeno( 1,2,3-~d)pyrene 

SEDIMENT 
uranium-total 

PERCHED GROUNDWATER 
technetium-99 carbazole 

DUST ON BEEF/MILK AND 
HOMEGROWN PRODUCE 

neptunium-237 beryllium 
radium-226 benzo( a)anthracene 
strontium-90 benzo(a)pyrene 

uranium-23 8 dibenzo(a, h)anthracene 
arsenic indeno( 1,2,3-~d)pyrene 

GREAT MIAMI RIVER SURFACE 
WATER 

uranium-234 benzo(b) fluoranthene 

SURFACE WATER 
uranium-total arsenic 

GROUNDWATER 
No COCs 

AIR 
radon-222 
GROUNDWATER ON BEEFMILK AND 

HOMEGROWN PRODUCE 
No COCs 

No COCs 

. . . . . . . . . . . 

FER\CRUZCR\TDO\OMERCOM .6Uune9. 1994 5:09pm 6-57 - 5. , .  



Total risk to the groundskeeper 
Dermal contact with beq4km 

-228 accounts for a 
risk, respectively. Total hazar 

Tables 6-21A and 6-21B summarize risks and hazards by media, respectively, associated 
with the Solid Waste Landfill assuming future land use. Tables 6-22A and 6-22B 
summarize the major contributors to total risk for the off-property farmer, expanded 

ser, and on-property fa 
ture off-property farmer 

mostly due to the est 
uranium-234 and uranium-238 in soil which contributed 
the total risk. Risks exceeded the 1.0 x 10” level for 
Derched groundwater users. This was due mostlv to the estimated Dresence of ea&azek 

Y 

which accounted for 994 percent of total risk to this receptor. 
exceeded 1.0 x lo4 for the child exposed to imskbmd 

. . . . . . . . . . 

6-52 
Section #: 6.3.4 Page #: 6-50 & 6-51 Line #:Tables 6-20A & 6-20B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-20A and 6-20B have been revised to include the Current Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Solid Waste Landfill. Refer 
to attached Tables 6-20A and 6-20B. 

_I 
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6-53 
Section #: 6.3.4 Page #: 6-52 & 6-54 Line #:Tables 6-21A & 6-21BCode: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-21A and 6-21B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Solid Waste Landfill. Refer 
to attached Tables 6-21A and 6-21B. 

6-54 
Section #: 6.3.4 Page #: 6-55 & 6-56 Line #:Tables 6-22A & 6-22B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-22A and 6-22B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the Solid 
Waste Landfill. Refer to attached Tables 6-22A and 6-22B. 

6-55 
Section #: 6.3.5 Page #: 6-57 Line #: Table 6-23 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Table 6-23 has been revised to include the COCs for the Lime Sludge Ponds. 

6-56 
Section #: 6.3.5 Page #: 6-57 Line #: 1 Code: 0 Original Comment #: 
Comment: 
Response: 
Action: Lime Sludge Ponds: Beginning on Page 6-57, Line 26, the text in this section has been 

revised to the following: 

Tables 6-24A and 6-24B summarize risks and hazards by media, respectively, associated 
with Lime Sludge Pond receptors assuming current land use.. Risks to the trespassing 
youth exceeded 1.0 x 10” due to external radiation exposure to surface soil containing 

Y 

e. All 
calculated HIS were below 1.0, 

Tables 6-25A and 6-25B summarize risks and hazards by media, respectively, associated 
with Lime Sludge Pond receptors assuming future land use. Tables 6-2€A and 6-26B 
present the major contributors by media to total risks and hazards for the three selected 

00 0 5k ?: 
. .  .. :. . .. . .  . .  FER\CRUZCR\TDO\OTHERCOM.bUune9. 1994 5:35pm 6-6 1 
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TABLE 6-23 

LIME SLUDGE PONDS 
CONTAMINANTS OF CONCERN (COCs) 

SOIL 
cesium- 1 3 7 thorium-230 
radium-226 thorium-232 
radium-228 uranium-238 
thorium-228 uranium-total 

SEDIMENT 
~ 

No COCs 
PERCHED GROUNDWATER 

SURFACE WATER 
No COCs 

GROUNDWATER 
No COCs 

nep tunium-23 7 
technetium-99 strontium-90 No COCs 

DUST ON BEEFMILK AND 
HOMEGROWN PRODUCE 

No COCs 

GREAT MIAMI RIVER SURFACE 
WATER 

No COCs 

FER\CRUZCR\TDO\OTHERCOM.6Uune9, 1994 5:35pm 

AIR 

GROUNDWATER ON BEEFMILK AND 

No COCs 
HOMEGROWN PRODUCE 



Total risk to the off-property farmer 

well below 1.0. 

6-57 
Section #: 6.3.5 Page #: 6-58 - 6-61 Line #:Tables 6-24A & 6-24B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-24A and 6-24B have been revised to include the Current Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Lime Sludge Ponds. Refer 
to attached Tables 6-24A and 6-24B. 

6-58 
Section #: 6.3.5 Page #: 6-60 & 6-62 Line #:Tables 6-25A & 6-25B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-25A and 6-25B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Lime Sludge Ponds. Refer 
to attached Tables 6-25A and 6-25B. 

6-59 
Section #: 6.3.5 Page #: 6-63 & 6-64 Line #:Tables 6-26A & 6-26B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-26A and 6-26B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the Lime 
Sludge Ponds. Refer to Tables 6-26A and 6-24B. 

6-60 
Section #: 6.3.6 Page #: 6-65 Line #: 8 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Operable Unit 2 Cumulative Risk: Beginning on Page 6-65, Line 8, the text in this 

section has been revised to the following:. 

risks and hazards presented are those resulting primarily from the three subunits 
contributing most to groundwater contamination: the Active Flyash Pile, South Field and 
Inactive Flyash Pile. 

FER\CRUZCR\TDO\OTHERCOM.6Uune9. 1994 S53pm 6-68 
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The greatest carcinogenic risk posed was to the RME on-property farmer which had a 
. Major contributors to risks and hazards for the off- total risk of 3.? x 18 - 

* -;; * : '  "'( * ' .  * '  - property farmer, expan ser, and on-property farmer (RME) are presented in 
Tables 6-28A and 6-28B. The major contributor to risk for the on-property receptor is 

-3 

i ' ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total HIS exceed 1.0 for both the on- and off-property farmers due primarily to the 
estimated presenc anium in groundwater 
(7 ercent, respectively). 

x due primarily to 
il which contributed 

. Total HI for this recept 

6-6 1 
Section #: 6.3.6 Page #: 6-66 & 6-68 Line #:Tables 6-27A & 6-27B Code: 
Original Comment #: 
Comment: 
Response : 
Action: Tables 6-27A and 6-27B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for the Operable Unit 2-wide 
scenario. Refer to attached Table 6-27B in Comment 6-26. Table 6-27A is attached. 

6-62 
Section #: 6.3.6 Page #: 6-69 & 6-70 Line #:Tables 6-28A & 6-28B Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-28A and 6-28B have been revised to include the Future Land Use carcinogenic 

risk and noncarcinogenic hazard by media calculated for selected receptors of the 
Operable Unit 2-wide scenario. Refer to attached Tables 6-28A and 6-28B. 

6-63 
Section #: 6.3.7 Page #: 6-65 Line #: 32 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Background Risks: Beginning on Page 6-65, Line 32, the text in this section has been 

revised to the following: 

All subunit-specific risks in the risk assessment are calculated without accounting for the 
potential contribution from natural background concentrations of CPCs. In many cases, 
the concentrations of CPCs in soil at Operable Unit 2 waste areas are only slightly above 
natural background concentrations; however, the risks and HIS for these site-related 
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concentrations are often greater than 1 x lo4 and 1.0, respectively. 
contributions provide a useful point of comparison for subunit-specific risk estimates. 

Background 

Therefore, risks and HIS are calculated for the RME on-property future farmer using 
background concentrations of CPCs in soil and groundwater as direct contact exposure 
point concentrations where appropriate. Naturally occurring background soil 
concentrations were also used as the source term for subunit-specific air and groundwater 
modeling. Exposure assumptions and models used for these background calculations are 
the same as those used for evaluating subunit-specific risks to the RME on-property 
resident farmer. 

Tables 6-29A through 6-29E present a summary of comparison of subunit-specific risks 
to the future on-property RME farmer with the risk that would exist to that receptor if 
naturally occurring CPCs were present at naturally occurring background concentrations. 
Details of the major contributions to risks are presented in Section B.4.0 of Appendix B. 
These background comparison tables presented in this section indicate that: 

e For the Active Flyash Pile [Table 6-29A], cumulative subunit-specific risk for the 
future on-property RME farmer is approximately sgvgg ............. 

............. ............. 

f&& ............ greater than what it would be if CPCs were present in surface flyash 
material and groundwater at background concentrations. This is due primarily 
to elevated (compared to background) levels of 

............. 

237, strontium-90, uranium-234, and uranium-238 in groundwater. 

0 For the South Field [Table 6-29B], cumulative subunit-specific risk for this 
receptor is orders of magnitude greater 
than what it would be if CPCs were present in surface soil and groundwater at 
background concentrations. This is due primarily to elevated levels of &e 

t uranium-234; 

e For the Inactive Flyash Pile [Table 6-29C], cumulative subunit-specific risk for 
this receptor is ..................... .................... 

. . . . . . .  of magnitude greater than 
.................... ..................... 

what it would m e s e n t  at background levels. This is due 
primarily to elevated levels of wptaww&37, -, n-s~e+, ;HtB 

uranium-234- 235!236 , and uranium-238 in groundwater. The risk due 
to the presence of these radionuclides in groundwater was greater than #wee @x 
orders of magnitude greater than what it would be if these compounds were 
assumed to be present in groundwater as a result of naturally occurring levels in 
soils. 

e For the Solid Waste Landfill [Table 6-29D], cumulative subunit-specific risk 
again is about 
if CPCs were present at background levels. This is due primarily to elevated 

............. i- .................. 
i;m$fme$ . . . . . .  greater than what it would be ............................. .......................... . .  ................. 
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. .  
. ; k.1 $;'; 

1 . .  

levels of the radionuclides 

e For the Lime Sludge Ponds [Table 6-29E], cumulative subunit-specific risk is im 

-a. , thorium-23O+miiw+ 

I3 times greater than what it would be if CPCs were present 
at background levels. The cumulative risk is primarily due to elevated levels of 

127 I 

and uranium-238 in soil 

6-64 
Section #: 6.3.7 Page #: 6-72 & 6-76 Line #:Tables 6-29A - 6-29E Code: 
Original Comment #: 
Comment: 
Response: 
Action: Tables 6-29A and 6-29E have been revised to include the Background Risks to On-Site 

Risks for each of the subunits. Refer to attached Tables 6-29A through 6-29E. 

6-65 
Section #: 6.4 Page#: 6-83 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: This section has been replaced with the following: 
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TABLE 6-29A 

COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 
ACTIVE F’LYASH PILE: CARCINOGENS 

On-Property 
Resident 
Farmer 

Media (RME) Background 

Soil 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Groundwater 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Beemilk  (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Beemilk  (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

1.1 E-06 

6.7E-07 

1.7E-06 

4.7E-05 

9.3E-15 

4.7E-05 

7.3E-08 

1.3E-06 

1..4E-06 

2.4E-05 

3.5E-15 

2.4E-05 

1.2E-08 

4.6E-07 

4.7E-07 

7.2E-06 

7.2E-06 

8.2E-05 

3.OE-07 

4.5E-08 

3.4E-07 

8.2E-06 

8.2E-06 

1.6E-08 

9.4E-08 

1. IE-07 

2.5E-06 

2.5E-06 

2.5E-06 

3.OE-09 

2.9E-08 

3.2E-08 

2.4E-07 

2.8E-07 

AN Media 8.2E-05 l.lE-05 
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TABLE 6-29B 

COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 
SOUTH FIELD: CARCINOGENS 

On-Property 
Resident Farmer 

Media (M) Background 

Soil 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Groundwater 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

B e e m i l k  (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Beemilk  (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

1 . 1  E-02 

5.4E-04 

I. 1 E-02 

1 . 1  E-03 

1 . 1  E-03 

4.3E-04 

1 .OE-06 

1 SE-03 

3.3E-04 

3.3E-04 

8.OE-03 

1.1E-02 

1.9E-02 

3.2E-05 

1 .  I E-03 

4.1 E-05 

1.2E-03 

4.OE-07 

4.OE-07 

2.8E-06 

4.7E-05 

4.9E-05 

1.2E-07 

1.2E-07 

1 .OE-05 

6.1E-05 

7. I E-05 

1.3E-08 

O.OE+OO 

1.3E-08 Total Risk 3.2E-05 

All Media 3.48-02 I .3E-03 

. . . . . . . . . . . . . . . . . . . 

FER\CRU~RIULG\SECTION~\TAB~-~~BUU~~~. 1994 6:34pm 6-85 



FEW-OUO2-5 DRAFT 
June 15, 1994 

TABLE 6-29C 

COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 
INACTIVE FLYASH PILE: CARCINOGENS 

Media 

On-Property 
Resident Farmer 

(RME) Background 

Soil 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Groundwater 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

BeeVMilk (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

BeeVMilk (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

8.3 E-07 

1.9E-07 

1 .OE-06 

1.lE-03 

1. I E-03 

2.4E-08 

4.5E-07 

4.88-07 

3.3E-04 

3.3E-04 

5.58-09 

1.8E-06 

1.8E-06 

3.28-05 

3.2E-05 

2.2E-07 

4.2E-08 

2.7E-07 

4.OE- IO 

4.OE-10 

1.2E-08 

8.8E-08 

1 .OE-07 

l.3E-10 

1.3E-10 

1.6E-09 

2.7E-08 

2.88-08 

2.3E-11 

2.3E-11 

AI1 Media 1 SE-03 3.9E-07 

..... 
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TABLE 6-29D 

COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 
SOLID WASTE LANDFILL: CARCINOGENS 

On-Property 
Resident Farmer 

Media ( M E )  Background 

Soil 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 

Groundwater 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 

Homegrown Produce (Dust Affected) 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 

Homegrown Produce (Groundwater Affected) 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 
BeefMilk (Dust Affected) 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 

BeefMilk (Groundwater Affected) 
Total Radiological Risk 
Total Chemical Risk 
Total Risk 

1.7E-03 
7 .OE-05 
1.8E-03 

3.9E-08 

3.9E-08 

3.2E-05 
8 .OE-05 
1.2E-04 

1.3E-08 

1.3E-08 

6.9E-05 
8 .OE-04 

8.7E-04 

3.5E-08 

3.5E-08 

l.lE-03 
3.9E-05 
1.1E-03 

N/Aa 

2.4E-06 
4.7E-05 
4.9E-05 

N/A 

5.3E-06 
6.1E-05 

6.6E-05 

N/A 

All Media 2.8E-03 1.2E-03 

aN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE 6-293 

COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 
LIME SLUDGE PONDS: CARCINOGENS 

On-Property 
Resident Farmer 

Media (W) Background 

Soil 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

Homegrown Produce (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

BeeUMilk (Dust Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

BeeVMilk (Groundwater Affected) 

Total Radiological Risk 

Total Chemical Risk 

Total Risk 

1 .OE-05 

1.3E-07 

1.1E-05 

1.3E-07 

4.5E-07 

5.8E-07 

6.1 E-08 

6.1 E-08 

3.1E-08 

1.4E-06 

1.4E-06 

1.4E-07 

1.4E-07 

6.OE-07 

8.9E-08 

6.9E-07 

3.5E-08 

2.OE-07 

2.3E-07 

6.1E-11 

6.1E-11 

I .3E-08 

6.4E-08 

7.7E-08 

O.OE+OO 

O.OE+OO 

All Media 1.3E-05 9.9E-07 
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commenting Organization: U.S. EPA. Commentor: Saric ' - -  7- 1 
Section #: 7.0 .Page #: Multiple Line #: All Code: 

Comment: 
0 Original comment #: 7 

Response: 

Action: 

Section 7.0 should contain a table listing preliminary remediation goals (PRG) for the 
chemicals of potential concern (CPC). The levels of contamination in each environmental 
medium for each subunit should then be compared to the PRGs. Also, it is not clear 
whether action is needed for all media, including surface soil, subsurface soil, surface 
water, sediment, perched groundwater, groundwater, and flyash. This section should be 
revised to add specific remedial action objectives (RAO) in accordance with remedial 
investigatiodfeasibility study (RIFS) guidance for each medium, CPC and PRG. The 
RAOs are too general to be useful. 
Agreed. PRGs and more specific remediation action objectives for Operable Unit 2 will 
be provided. It should be noted that remediation of surface water, sediment, perched 
groundwater, and groundwater are outside of the definition of Operable Unit 2 as defined 
by the Amended Consent Agreement. These media were sampled and discussed in 
Section 4 to determine impact from Operable Unit 2 wastes on these media. However, 
the full extent and remediation of these media are defined to be the scope of Operable 
Unit 5 in the Amended Consent Agreement. 

IS not cons1 
remediation of &+aqw€& these-media i s  are within the scope of the Operable Unit 5 
remedial actions. " 

The following has been added to line 26 on page 746: 



Tables 7-19 through 7-23 have been created. See attached Table 7-19, Table 7- 
20, Table 7-21, Table 7-22, and Table 7-23. 

7-2 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 7.0 Page#: Multiple Line #: NA Code: 
Original Comment #: 8 
Comment: Many general and specific comments were made regarding Appendix B, the Baseline Risk 

Assessment. Any change in the summary and conclusions resulting from revisions made 
to address these comments should be reflected in Section 7.0. 
Agreed. The text will be changed based on the modifications made in other sections. 
Section 7.0 has been revised to reflect changes in other sections of the document. 

Response: 
Action: 
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........................................ .q+m&g .. ?-&$ 
>.,........I......... .............. ;.. ................... 

SUMMARY OF OPERABLE UNIT 2 RISK-BASED SOIL 
PRELIMINARY REMEDIAL GOALS (F'RGs)' 

FOR THE ON-PROPERTY FARMER ~ 

NO ADMINISTRATIVE CONTROLS 
Background 

95th 96 
M I  @Cilg or 

On-Property Farmer 
PRG @Cilg or mgkg) 

104 ILCRC 10s ILCR 104 ILCR TBC mkvkg) 

Cesium-137 

Neptunium-237 

Plutonium-23 8 

1.2 0.12 1.2E-02 0.71 

5.2 0.52 5.2E-02 0.00 

91 9.1 0.91 0.00 

Radium-226 

Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-2351236 

94 9.4 0.94 5 pCi/gd 1.42 

0.83 8.3E-02 8.3E-03 5 pCilgd 1.25 

0.43 4.3E-02 4.3E-03 1.43 

3 10 31 3.1 5 pCiIge 1.97 

320 32 3.2 5 pci1ge 1.36 

320 32 3.2 1.24 

9.7 0.97 9.7E-02 0.15 

Uranium-23 8 

Arsenic 

Beryllium 

~~~~~~ 

48 4.8 0.48 1.22 

22 2.2 0.22 8.20 

3.9 0.39 3.9E-02 0.60 

Chromium 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bern(%) fluoranthene 

See footnotes at end of the table a 

~~ 

480 48 4.8 15.50 

36 3.6 0.36 0.00 

5.4 0.54 5.4E-02 0.00 

43 4.3 0.43 0.00 

FER\CRUZRNUi\TAB7-19 ltme 9. 1994 6 2 5 ~ ~ 1  

Benzo(k)fluomthene 

Dibenzo(a, h)anthracene 

Indene( 1,2,3d)pyrene 

Aroclor-1254 

~~ 

96 9.6 0.96 0.00 

3.4 0.34 3.4E-02 0.00 

16 1.6 0.16 0.00 

0.38 3.8E-02 3.8E-03 0.00 

Aroclor-1260 

Dieldrin 

0.38 3.8E-02 3.8E-03 0.00 

0.21 2.1E-02 2.1E-03 0.00 
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On-Property Farmer (RM)* 
PRG @Ci/g or mgkg) 

ARAR/ 
HI = 0.2 TBC COC 

Background 
95th 96 

@Ci/g or 
mg/kg) 

Arsenic 11.8 23 118 

Uranium-Total 37000 

8.20 

3.70 

bRME - Reasonable Maximum Exposure 

'ILCR - Incremtal Lifetime Cancer Risk 

dFirst 15 cm (Le., 6 inches) depth (40 CFR 192) for radium-226 5 progeny. 

qirst 15 cm (Le., 6 inches) depth D O  Order 5400.5 Chapter IX (4)(a)(2), (3)] 

fIII - Hazard Index 

FER\CRUZRNLG\TAB7-19 Junc 9. 1594 659pm 7-4 



FEMP-OU02-5 D 

NO ADMINISTRATIVE CONTROLS 

On-Property Farmer 
PRG @Ci/g or mgkg) 

10-4 1 0 5  lod 
HIb = 0.2 ILCR' ILCR ILCR 

June15,1994 

ARARI 
TBC 

SUMMARY OF OPERABLE UNIT 2 RISK-BASED GROUNDWATER 
PRELIMINARY REMEDIAL GOALS (PRGs) 

FOR THE ON-PROPERTY FARMER 

~ ~~ ~~~~~ 

110 

110 

COC 

11 1.1 

11 1.1 

Uranium-234 

1.7E-02 

Uranium-235/236 

62 6.2 0.62 

-- d -- -- 20 UglLe 

Uranium-23 8 

Uranium-Total 

Background 
95th 96 

@Ci/L or 
P g m  

1.20 

0.00 

0.90 

2.00 

* M E  - Reasonable Maximum Exposure 

bHI - Hazard Index 

'ILCR - Incremental Lifetime Cancer Risk 

d- Carcinogenic risk not applicable to this parameter 

Y6 Federal Register 33050 (July 18, 1991) TBC 
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e; G i ' 1 

ARAR/ Expanded Trespasser @Ci/g or mgkg) 

lWILCRb I 1051LCR I lob ILCR TBC 
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Cesium-137 

Neptunium-237 

;rag;qqg . .  ...... 
. .  : ................... ..:<.. ..:.:.. ....... ..................................... 

SUMMARY OF OPERABLE UNIT 

l .lE+02 l.lE+Ol 1.1 0.71 

5.OE+02 5.OE +01 5.0 0.00 

2 RISK-BASED SOIL 

~ ~- 

Plutonium-238 1.8E+04 
Radium-226 1.2E+04 

PRELIMINARY REMEDIAL GOALS (PRGs)~ 
FOR THE EXPANDED TRESPASSER WITH ADMINISTRATIVE CONTROLS 

1.8E +03 1.8E +02 0.00 

1.2E + 03 1.2E + 02 5 pCi/gc 1.42 

I ADMINISTRATIVE CONTROLS I 

Radium-228 
Thorium-228 

77 7.7E+00 7.7E-01 5 pCi/gc 1.25 

39 3.9E+00 3.9E-01 1.43 

Background 
95th 96 

@Ci/g or 
m g w  

Th01k~-230 

Thorium-232 

Uranium-234 

1.1E + 05 l.lE+04 1.1E+03 5 pCi/gd 1.97 

l.lE+05 l.lE+04 1.1E+03 5 pCi/gd 1.36 

1.1E + 05 l.lE+04 1.1E+03 1.24 

Uranium-235/236 
Uranium-238 

9.1E+02 9.1E+Ol 9.1 0.15 
5.6E+03 5.6E+02 5.6E+01 1.22 

Beryllium 4.8E +02 4.8E + 01 4.8 0.60 

1% + 05 1.5E+04 1.5E +03 15.50 

Arsenic 

Benzo(a)anthracene 

Benzo(a)py rene 

Beazo(b)fluoranthene 

I 8.20 

4.7E+03 4.7E + 02 4.7E+01 0.00 

7.OE+02 7. OE + 0 1 7.0 0.00 

5.7E + 03 5.7E+02 5.7E+01 0.00 

Benzo(k)fluoranthene 

Dibenzo(a, h)anthracene 

Indendl ,2,3Cd)pyrene 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Chromium 

1.3E+04 1.3E +03 1.3E + 02 0.00 

6.3E + 02 6.3E+01 6.3 0.00 

2.6E+03 2.6E+02 2.6E+01 0.00 

3.5 3.5E-01 3.5E-02 0.00 

3.5 3.5E-01 3.5B-02 0.00 
7.6E + 03 7.6E+02 7.6E+01 0.00 

~ 

'Risk-based PRGs in this table represent the minimum PRGs for any of the Operable Unit 2 subunits. 
bILCR - Incremental Lifetime Cancer Risk 
'First 15 cm &e., 6 inches) depth (40 CFR 192) for radium-226 + 5 progeny. 
dFirst 15 cm (Le., 6 inches) depth P O E  Order 5400.5 Chap& IV (4)(a)(2),(3)] TBC. 

.-Et*7"p 
...... 4. ........... ..,... ; ......................... ;.:.:.:.:;<<.:.: ........................ 

See footnotes at end of table 
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;E$+rn%Jg $Kzg 
>. ....... ,. ........... ........................... ............................................ 

SUMMARY OF THE OPERABLE UNIT 2 RISK-BASED SOIL 

FOR THE OFF-PROPERTY FARMER WITH ADMINI!STRATIVE CONTROLS 
PRELIMINARY REMEDIAL GOALS (PRGs)~ 

See footnotes at end of table 0 
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COC 

*Risk-based PRGs in this table represent the minimum PRGs for any of the Operable Unit 2 subunits. 

ADMINISTIWTIVE CONTROLS 
Off-Property Farmer 

PRG @Ci/g or mg/kg) 

Background 
95th 55 

Hie = 0.1 HI = 0.2 HI = 1.0 TBC mgflrg) 
ARAR/ @Ci/g or 

bILCR - Incremeatal Lifetime Cancer Risk 

Arsenic 3.35E +04 6.7E+04 3.35E + 05 
Uranium - Total 3.1E+05 6.2E+05 3.1E+06 

CFirst 15 c m  (Le., 6 inches) depth (40 CFR 192) for radium-226 + 5 progeny. 

8.20 

3.70 

dFirst 15 c m  (Le., 6 inches) depth P O E  Order 5400.5 Chapter IV (4)(a)(2),(3)] TBC. 

'%I - Hazard Index 

FER\CRUZW\TAES7-22.NEWUune9. 1994 7:Mpm 



5661 
FEMP-OUM-5 DRAFI' 
June 15, 1994 

....................................... :ym&E ?&$PJ 
................................ ................................ ................................ 

REMEDIAL ACTION OBJECTIVES 
OPERABLE UNIT 2 

WASTE MATERIAWCONTAMINATED SOIL 
For Human Health 

Prevent direct contact with, inhalation, external radiation or ingestion of waste material/contaminated 
soil in excess of the PRGs identified in Tables 7-19, 7-21, or 7-22. 

Prevent leaching of waste material/contaminated soil which would result in soil concentrations in 
excess of the PRGs identified in Table 7-19, 7-21, or 7-22. 

Prevent leaching of waste material/contaminated soil which would result in groundwater 
concentrations in excess of the PRGs identified in Table 7-20. 

Prevent exposures to waste materials and contaminated soil which may cause an individual to exceed 
an annual dose limits of 25 mrem/yr whole body, 75 mrem/yr to the thyroid or 25 mrem/yr to any 
other organ. 

Prevent exposures to the waste material/contaminated soil which may cause an individual to exceed a 
100 mredyr effective dose equivalent, above background, form all exposure routes. 

For Environmental Protection 
Prevent leaching of waste material which would result in groundwater concentrations in excess of the 
ARARs identified in Section 6.5. 

Prevent release or leaching of the waste materials/contaminated soil which would result in surface 
water concentrations in excess of the A R A h  identified in Section 6.5. 

FER\CRUZRNLG\TAB7-23 JW 9,19% 7:07pm 
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Comment: 

Response: 
Action: 

7-4 
Section #: 

7-3 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.0 Page #: Multiple Line #: NA Code: 
Original Comment #: 9 

The summary and conclusions presented in this section are difficult to assimilate and 
compare across subunits. This deficiency does not reflect a failure by U.S. DOE, but 
instead results from the complexity of the site and the abundance of site data. A figure 
or set of figures showing the risks associated with the various subunits, pathways, routes, 
and receptors would help the reader consider the risks within the entire operable unit. 
U.S. DOE should therefore develop and include such a figure or set of figures in this 
section. 
Agreed. This section will be clarified with additional figure(s). 
Lines 27 and 29 on page 7-10 have been revised as follows: "A summary of the results 
of the risk assessment are Dresented in Table 7-1 FimB@G . .. . . . . ...... . ..... ...... 

details of the risk 
assessment are presented in Appendix B." ' 

Figures 7-1, 7-2, and 7-3 have been created. See attached Figure 7-1, Figure 7-2, and 
Figure 7-3. 

Commenting Organization: U.S. EPA. 'Commentor: Saric 
7.0 Page #: Multiple Line #: NA Code: 

Original Comment #: IO 
Comment: Selected data summarized in Section 7.0 were compared with data presented in 

Appendix B. Inconsistencies identified in the sample data reviewed are presented as 
specific comments in Enclosure 2. 

Section 7.0 has been QCed to ensure that the data presented is consistent with Appendix 
B. 

Response: Agreed. Inconsistencies will be corrected. 
Action: 

7-5 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.0 Page #: 7-4 Line #: 17 Code: 
Original Comment #: 48 
Comment: This line suggests that the assessment quantifies all risk from potential human exposures. 

However, because the assessment does not consider exposure to multiple subunits or 
groundwater containing constituents from more than one subunit, the total risk to a 
receptor may be greater than that quantified in the assessment. Therefore, this line 
should be revised to specify that the assessment quantifies potential exposure to human 
receptors from individual subunits. 
Section 7.4.6 evaluates the cumulative exposure to OU2 subunits including groundwater 
exposure. 

Response: 

Action: 

F E R \ C R U Z C R - W \ U S E E C .  'AJune 9,1994 5: S4pm 7-10 
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7-6 Commenting Organization: U.S. EPA. Commentor: Saric 
Section- #: 7.4 Page #: 7-8 Line #: 3 Code: 
Oriiinall Comment #: 49 
Comment: 

- .  
The text states that the groundwater models have been calibrated to site conditions; 
however, Appendix A.2 states that the groundwater model was calibrated to 1986 and 
regional groundwater water levels. The groundwater model presented in the OU2 RI/FS 
should be calibrated to RI/FS measured water levels. 
Groundwater flow model was calibrated to 1986 regional water levels. The groundwater 
transport model was calibrated to OU2 RI/FS data. Groundwater flow calibration to the 
OU2 RI/FS data was not considered, as this calibration was in progress by OU5, as part 
of the model improvement, at the time of OU2 RI modeling. During OU2 FS, the newly 
calibrated model was available, and was used for FS modeling. 

Response: 

Action: No action. 

7-7 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4 Page #: 7-9 Line #: 30 Code: 
Original Comment #: 50 
Comment: This line states that an excess carcinogenic risk from hazardous waste sites of 10' is 

acceptable. However, the text does not reference a source for this value. The text does 
not state that action may also be required for excess carcinogenic risks between 104 and 
lo4. The text should be revised to provide a reference for any allowable risk levels 
presented and clearly indicate at what risk level(s) action may be required. 
Agreed. The text will be modified as suggested to indicate that actions may also be 
required for excess carcinogenic risks between 10-4 and lo4 as defined in the National 
Contingency Plan. 
Lines 28 through 30 on page 7-9 have been deleted and replaced with the following: 

Response: 

Action: 

Table 7-0 has been created. See attached Table 7-0. 

7-8 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.1 Page #: 7-13 Line #: 8 Code: 
Original Comment #: 51 
Comment: The text states that the chemicals of concern (COC) for the Solid Waste Landfill consist 

of six radionuclides, three metals, and three organic compounds. However, Table 7-2 
on Page 7-14 contains seven radionuclides. This inconsistency should be resolved. 
Agreed. The text will be modified as suggested to indicate 7 COC radionuclides. 
Lines 6 through 8 on page 7-13 have been revised as follows: "- 
have been identified for the Solid Waste Landfill that c 
of the total risk for a medium. These COCs consist of 

... . organic compounds. 

Response: 
Action: 
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Solid Waste Landfill 

OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 
ABOVE ONE PERCENT TOTAL MEDIUM RISK 

Lime Sludge Ponds Inactive Flyash Pile South Field Active Flyash Pile 

cesium-137 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

uranium-235/236 

uranium-238 

antimony 

WSetIiC 

beryllium 

benzo(a)p yrene 

;libenzo(a,h)anthracene 

radium-226 

radium-228 ' 

thorium-228 

thorium-232 

USeniC 

dibenzo(a, h)anthracene 

rranium-total 

USeItiC 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

uranium-238 

arsenic 

benzo(a)pyrene 

dibenzo(a,h)anthracene 

uranium-total 

no COCs no COCs no COCs arsenic 

dieldrin 

cesium-137 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-232 

NSeniC 

beryllium 

iranium-total 

I 
radium-226 radium-226 

no COCs no COCs 
ZUSeniC 

no COCs 

uranium-234 uranium-234 uranium-234 

uranium-2351236 uranium-2351236 uranium-238 

uranium-23 8 uranium-238 uranium-total 

uranium-total uranium-total 

no COCs 

FER\CRUZRNLG\TAB7-0 lunc 9,1994 10:02pm 

echnetium-99 

:arbazole 

neptunium-237 

strontium-90 no COCs no COCs no COCs 

technetium-99 



TABLE 7-0 
(continued) 

neptunium-237 

radium-226 

strontium-90 

uranium-234 

uranium-238 

arsenic 

beryllium no COCs 

benzo(a)anthracene 

benzo(a)p yrene 

benzo(b) fluoranthene 

dibenzo(a,h)anthracene 

indeno(l,2,3cd)pyrene 

FEMP-OUMJ DRAFT 
June 15, 1994 

dibenzo(a,h)anthracene radium-226 arsenic 

strontium-90 

technetium-99 

arsenic 

Aroclor- 1254 

Aroclor- 1260 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(k) fluoranthene 

dibenzo(a,h)anthracene 

dieldrin 

indeno(l,2,3cd)pyrene 

no COCs 

FER\CRUZRNUi\TAB7-0 June 9. 1994 10:02pm 7-16 

uranium-234 uranium-234 radium-226 

uranium-2351236 uranium-2351236 strontium-90 

uranium-238 uranium-238 uranium-2351236 
no COCs 

. uranium-total uranium-total uranium-total 

no COCs 
radium-226 

technetium-99 
no COCs no COCs no COCs 



7-9 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.1 Page #: 7-13 Line #: 15 Code: 

Comment: 
Original comment #: 52 

The text states that no impact has been observed in the GMA; however, according to 
Table 7-2, contaminants have been detected in 2000-Series wells screened in the' GMA. 
The text should be revised to resolve this discrepancy. 
Table 7-2 includes both upgradient and downgradient 2000 series monitoring wells. The 
uranium detections were not significantly above background to be considered an impact. 
Line 15 on page 7-13 has been revised as follows: "; 

Response: 

Action: 

. . . . . . . . . . 

7-10 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.0 Page #: 7-13 Line#: 27 Code: 
Original Comment #: 53 
Comment: Table B.4-7a on page B-4-19 identifies thorium-228 as a significant contributor to risk 

to trespassing youths through exposure to sediment. However, the text does not include 
thorium-228 as a significant contributor to risk for this type of receptor. This 
discrepancy should be resolved. 
According to the updated Table B.4-7a, thorium-228 is no longer a significant contributor 
to risk through sediment. The reference to thorium-228 as a major contributor to risk 
through soils will remain in the discussion. 

Response: 

Action: No action. 

7-1 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: Tables 7-2 Page #: 7-14 Line #: N/A Code: 
Original Comment #: 54 
Comment: Dibenzo(a,h)-anthracene is listed in Table 7-3 on Page 7-15. However, it is not listed 

in Table 7-2. This inconsistency should be resolved. 
Response: Agreed. The table will be revised to eliminate any inconsistencies. 
Action: Table 7-2 has been revised. See attached Table 7-2. 

7-12 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.1 Page #: 7-14 Line#: NA Code: 
Original Comment #: 55 
Comment: Table 7-2 lists COCs detected in the Solid Waste Landfill. Uranium-234, uranium- 

235/236, uranium-total, carbazole, and indeno(l,2,3-cd)pyrene are shown as COCs for 
the surface water pathway; however, in Appendix A.l ,  these COCs are not listed. In 
addition, Appendix A.2 lists technetium-99 (Tc-99) as a COC for the groundwater 
pathway; however, it is not listed as a COC in Table 7-2. These inconsistencies should 
be resolved. 
Table 7-2 shows results of analytical data for each media whether or not the constituent 
is a COC for that media, The tables following Table 7-2 examine the COCs for each 
media. Uranium, carbazole, and indeno(l,2,3-~d)pyrene were detected in surface water 
but were below 10" risk levels in that media, therefore they are not surface water COCs. 
Also please note, Appendix A discusses CPCs while this section is intended to discuss 
COCs (contaminants of concern based on the results of the Baseline Risk Assessment). 

. Response: 

Action: 

FER\CRUZCR-Rl~\USEPASEC.fllunc9.1994 5:54pm 7-17 
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Commenting Organization: U.S. EPA. Commentor: Saric 7-13 5661 
1 Section #: 7.4.2 Page #: 7-18 Line#: 5 Code: - 

Original Comment #: 56 
Comment: 0 The text,indicates the COCs for the Lime Sludge Ponds consist of four radionuclides, two 

metals, and one organic compound. However, Table 7-5 on Page 7-19 contains two 
organic compounds. This inconsistency should be resolved. 
Agreed. The text will be corrected to indicate two organic compound COCs. 
Lines 3 through 5 on page 7-18 have been revised as follows: ‘‘Sewn %id ......... COCs have 
been identified for the Lime Sludge Ponds that contribute greater than onepercent of the 
total risk for a medium. These COCs consist of 4 &in ............. radionuclide- 

Response: 
Action: 

11 

7-14 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.3 Page #: 7-23 Line #: NA Code: 
Original Comment #: 57 
Comment: Table 7-8 lists COCs detected in the Inactive Flyash Pile. Thorium-228, uranium- 

2351236, arsenic, beryllium, and uranium-total are shown as COCs for the‘surface water 
pathway for the Inactive Flyash Pile. These constituents are not listed as COCs in 
Appendix A. 1 for the Inactive Flyash Pile. These inconsistencies should be resolved. 
Appendix A.l is not intended to report COCs. All constituents listed in Appendix A.l  
are CPCs. COC determinations are made through the baseline risk assessment. Table 
A. 1-14 uses the wrong acronym and should list CPCs. Table 7-8 shows analytical results 
for all pathways for each COC. The detections of COCs in surface water does not 
indicate that it is a COC for the surface water Dathwav. 

Response: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Action: ence has been added to linl 7 on page 7-23: I’ 

.................... 0 
7-15 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.4 Page #: 7-29 Line #: NA Code: 
Original Comment #: 58 
Comment : Table 7-1 1 lists COCs detected in the South Field. Radium-226, radium-228, thorium- 

228, urwium-235/236, arsenic, beryllium, uranium-total, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, ideno( 1,2,3-cd)pyrene, and Aroclor-1254 
are shown as COCs for the surface water pathway for the South Field. These 
constituents are not listed as COCs in Appendix A.l for the South Field. These 
inconsistencies should be resolved. 
Table 7-8 shows analytical results for all pathways for each COC. The detections of 
COCs in surface water does not indicate that it is a COC for the surface water pathway. 

Response: 

Action: 

7-16 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.5 Page #: 7-34 Line #: NA Code: 
Original Comment #: 59 
Comment: Table 7-14 lists COCs detected in the Active Flyash Pile. Lead, uranium-235/236, and 

uranium-total are listed in Appendix A. 1 as COCs for the surface water pathway. These 
COCs are not listed as COCs in Table 7-14. These inconsistencies should be resolved. 

FER\CRU~CR-RIUU~\USEPASEC.~U~~C~, 1994 I1:17pm 
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* ' Response: , Appendix A. 1 is not intended to report COCs. All constituents listed in Appendix A. 1 
are CPCs. COC determinations are made through the baseline risk assessment. Table 
A.l-14 uses the wrong acronym and should list CPCs. Table 7-8 shows analytical results 
for all pathways for each COC. The detections of COCs in surface water does not 
indicate that it is a COC for the surface water pathway. 

Action: 

7-17 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.4.6 Page #: 7-37 Line #: 17 to 19 Code: 
Original Comment #: 60 
Comment: The text states that the Active Flyash Pile was a major source of metal constituents in 

Paddys Run and the Great Miami River. According to Table A. 1-7, which lists Paddys 
Run water contaminant concentrations resulting from contamination from the various 
subunits, the South Field was also a major source of metal contaminants to Paddys Run. 
These inconsistencies should be resolved. 
Agreed. The text will be modified as suggested to indicate that the South Field is also 
a major contributor of metals to the surface water. 
Lines 18 and 19 on page 7-37 have been revised as follows: "...and the Active Flyash 
Pile 

Response: 

Action: 
.. . . 

contributed the major portion of metals constituents." 
. .  

7-18 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: 7.6.1 Page #: 7-46 Line #: 1 to 3 Code: 
Original Comment #: 61 
Comment: The text states that OU2 subunits do not present a risk to current on-property or 

off-property receptors above allowable levels; however, according to Figure A.2-65, 
Tc-99 has been detected off-site at concentrations greater than 0.1 picocuries per liter 
(pCi/L), apparently posing a risk to off-site receptors. The figure should be reviewed 
to determine if risk to off-site receptors exists from Tc-99. 

Response: Figure A.265 shows that maximum fenceline technetium-99 concentration is 
approximately 1.0 pCi/L. However, the 106 risk based concentration level for 
technetium-99 is 2.7 pCi/L. Therefore, risk from the technetium-99 to off-site receptor 
is small. Furthermore, maximum off-site technetium-99 concentration occurs at 40 years, 
when other COCs from OU2 have not traveled to the off-site locations. Therefore, the 
conclusion that OU2 subunits do not present a risk above allowable level to current off- 
property receptor we believe is valid. Conclusion about current on-property receptor is 
also believed to be valid due to limited access to the property at present. 

Action: No action. 

7-20 
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7-19 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: 7.3 Page #: 7-7 Line #: 6-7 Code: C 

Comment: 

Response: 
Action: 

0 Original Comment #: 142 
Essentially the entire FEMP is in the recharge zone of the Great Miami Aquifer. Several 
areas probably function as preferential recharge zones: 
Agreed. The text is too general and will be removed. 
The following sentence on lines 6 and 7 on page 7-7 has been deleted: "- 

7-20 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 7-3 Page #: 7-15 Line #: Code: C 
Original Comment #: 143 
Comment: The document should include a discussion of the accuracy of the model in predicting 

perched groundwater concentrations. The discussion should include a presentation of 
actual perched groundwater results (from well and trenches) and the predicted perched 
groundwater concentrations in the Solid Waste Landfill. It appears from the data 
presented in this table that the model substantially underestimates the concentration of 
contaminants in the perched groundwater. 
A comparison of model predictions and actual groundwater data is presented in Appendix 
A-2 (see Table A.2-21). 

Response: 

Action: No action. 

7-2 1 Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Table 7-6 Page #: 7-20 Line #: Code: C 
Original Comment #: 144 
Comment: The document should include a discussion of the accuracy of the model in predicting 

perched groundwater concentrations. The discussion should include a presentation of 
actual perched groundwater results (from well and trenches) and the predicted perched 
groundwater concentrations in the Lime Sludge Ponds. It appears from the data 
presented in this table that the model substantially underestimates the concentration of 
contaminants in the perched groundwater. 
A comparison of model predictions and actual groundwater data is presented in Appendix 
A-2 (see Table A.2-29). 

0 
Response: 

Action: No action. 
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. "  *? E P $ , q :  .. 7-22 Commenting Organization: Commentor: 
Section #: 7.4 Page #: 7-8 Line #: 33 Code: 
Original Comment #: 
Comment: 
Response: 
Action: 

.................................... 

7-23 Commenting Organization: Commentor: 
Section #: 7.4 Page #: 7-9 Line #: 9 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 9 through 11 on page 7-9 have been revised as follows: "Potential human 

exposure to risk is evaluated in the context of land use scenarios: (1) 
ess control, 

future land use assuming federal 
... private ownership. " 

7-24 Commenting Organization: Commentor: 
Section #: 7.4 Page #: 7-9 Line #: 15 Code: 
Original Comment #: 
Comment : 
Response : 
Action: 

. . . . . . . . .  

7-25 Commenting Organization: Commentor: 
Section #: 7.4 Page #: 7-9 Line #: 21 Code: 
Original Comment #: 
Comment: 
Response: 
Action: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S . . .  21 and 22 has been deleted: ''< 
11 
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7-26 Commenting Orba&itio< Commentor: 
Section #: 7.4 Pane #: 7-10 Line #: 25 Code: - 
Original Comment #: 
Comment: 
Response: 
Action: Lines 25 through 27 on page 7-10 have been revised as follows: "For all subunits, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7-27 Commenting Organization: Commentor: 
Section #: 7.0 Page #: 7-11 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 7-1 has been revised. See attached Table 7-1. 

7-28 Commenting Organization: Commentor: 
Section #: 7.4.1 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The summary tables for the Solid Waste Landfill have been revised to be consistent 

with Sections 4.0, 5.0, and 6.0 of the report. See attached Table 7-3 and Table 7-4. 
See action for Comment 7-11 for Table 7-2. 

7-29 Commenting Organization: Commentor: 
Section#: 7.4.1 Page #: 7-13 Line #: 26 Code: 
,Original Comment #: 
Comment: 
Response: 
Action: Lines 26 and 27 on page 7-13 have been revised as follows: "For the current land use 

scenario, a total carcin 
external radiation from 

a trespassing youth is 
radium-228, rtRB thorium- 

7-30 Commenting Organization: Commentor: 
Section #: 7.4.1 Page #: 7-13 Line #: 29 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 29 and 30 on page 7-13 have been revised as follows: "Major contributors to 

re the same as those to the trespassing youth 
. HIM was less than 1 .O." 
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7-3 1 Commenting Orgmzation: Commentor: 
Section #: 7.4.1 Page #: 7-16 Line #: 1 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 1 through 5 on page 7-16 have been revised as follows: "For the future land use 

scenario assuming private ownership, total carcinogenic risk e a d - k s d  to the on- 
RME farmer ax442 

7-32 Commenting Organization: Commentor: 
Section #: 7.4.1 Page #: 7-16 Line #: 7 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 7 through 10 on page 7-16 have been revised as follows: "For the future 

ership, the expanded trespasser has 
x 

i and uranium-238 
due mostly to external radiation 

w&-bw&m in soil. Total HI is less than '1 .O. Combined carcinogenic risk for off- - 

7-33 Commenting Organization: Commentor: 
Section #: 7.4.1 Page #: 7-16 Line #: 12 Code: 
Original Comment #: 
Comment : 
Response: 
Action: 

below 1.0." 

7-34 Commenting Organization: Commentor: 
Section #: 7.4.1 Page #: 7-16 Line #: 17 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 17 through 21 on page 7-16 have been revised as follows: "- 

total risk to the 

FER\CRUZCR-RIULG\OTHERSEC.7Uune9. 1994 11:17pm 7-3 1 
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7-35 Commenting Organization: 

I 

I Commentor: 

Section #: 7.4.2 Page #: Line #: Code: 
, , .  Original Comment #: 

'.. r Cohnent: 
Response: 
Action: The summary tables for the Lime Sludge Ponds have been revised to be consistent 

with Sections 4.0, 5.0, and 6.0 of the report. See attached Table 7-5, Table 7-6, and 
Table 7-7. 

7-36 Commenting Organization: Commentor: 
Section #: 7.4.2 Page #: 7-18 Line #: 24 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 24 through 30 on page 7-18 have been revised as follows: "For the current land 

. . . . . . . 

7-37 Commenting Organization: Commentor: 
Section #: 7.4.2 Page #: 7-18, 7-21 Line #: 32 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 32 and 33 on page 7-18 and lines 1 and 2 on page 7-21 have been revised as 

follows: "For the future land use scenario assuming private ownership, the RME 
farmer has a total risk of jo,: 

7-38 Commenting Organization: Commentor: 
Section #: 7.4.2 Page #: 7-21 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 4 through 6 on page 7-21 have been revised as follows: "For the future land use 

ve carcinogenic risks on the order of lo7  or le 
than 1.0." 
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7-39 Commenting Organization: Commentor: 
Section #: 7.4.2 Page #: 7-21 Line #: 13 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 13 through 16 on page 7-21 have been revised as follows: "Approximately 88 

soil. 

7-40 Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The summary tables for the Inactive Flyash Pile have been revised to be consistent 

with Sections 4.0, 5.0, and 6.0 of the report. See attached Table 7-8, Table 7-9, and 
Table 7-10. 

7-41 Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-21 Line #: 20 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 20 and 21 on page 7-21 have been revised as follows: "- , Sludge, 

pipe, wood, nails, wire, itRa construction debris, 
were found in addition to flyash." 

7-42 Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-23 Line #: 3 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 3 through 5 on page 7-23 have been revised as follows: "Teff Ni& ................. COCs have 

been identified for the Inactive Flyash Pile that contribute greater t h k  one percent of 
the total risk for a medium. These COCs consist of 8 s@& ............. radionuclides, 2 &$ ........... 

metale, and one organic compound." 

................... 

........... 

7-43 Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-23 Line #: 29 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 29 through 32 on page 7-23 have been revised as follows: "For the current land 

use scenario, total carcinogenic risks range from slightly, greater than l o5  for the 
trespassing youth to ab0 for off-property receptors. Total ri 
trespassing youth is ue to the presence of 
228, and soil which accounted 
the total 

FER\CRU2CR-RIULG\OTHERSEC.7Uune 9. 1994 1 1  : 18pm 7-36 
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7 4 4  Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-26 Line #: Code: - 
Original Comment #: 
Comment : 
Response: 
Action: 

745 Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-26 Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 4 through 9 on page 7-26 have been revised as follows: "For the future land use 

7 4 6  Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-26 Line #: 1 1  Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 1 1  through 17 on page 7-26 have been revised as follows: "For the future land 

use assuming federal ownership, the expanded trespasser has a total carcinogenic risk 
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747  Commenting Organization: Commentor: 
Section #: 7.4.3 Page #: 7-26 Line #: 24 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 24 through 27 on page 7-26 have been revised as follows: "Approximately 85 

.. ... 

groundwater. " 

7-50 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The summary tables for the South Field have been revised to be consistent with 

Sections 4.0, 5.0, and 6.0 of the report. See attached Table 7-11, Table 7-12, and 
Table 7-13. 

7-5 1 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: 7-28 Line #: 3 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 3 through 5 on page 7-28 have been revised as follows: 

have been identified for the South Field that contri 
total risk for a medium. These COCs consist of 6 

organic compounds. 'I 

7-52 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: 7-28 Line #: 21 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 21 through 25 on page 7-28 have been revised as follows: "For the current land 

use scenario, total carcinogenic ris 

FER\CRUZCR-RlUU;\OTHERSEC.7Uune9. 1994 1 1 :  l8pm 7-42 
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7-53 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: 7-28 Line #: 27 Code: 
Original Comment #: a Comment : 

$ 5661" 

Response: 
Action: Lines 27 through 33 on page 7-28 and lines 1 through 3 on page 7-31 have been 

revised as follows: "For the future land use scenario assuming private ownership, the 

7-54 Commenting Organization: Comment or: 
Section #: 7.4.4 Page #: 7-31 Line #: 5 Code: 
Original Comment #: 
Comment: a Response: 
Action: Lines 5 through 1 1  on page 7-3 1 have been revised as follows: "For the future land 

. . . . . . . . . . . . 
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7-55 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: 7-31 Line #: 13 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 13 through 15 on page 7-31 have been revised as follows: "- 

7-56 Commenting Organization: Commentor: 
Section #: 7.4.4 Page #: 7-31 Line #: 17 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 17 through 20 on page 7-31 have been revised as follows: " 0 ~ 4 %  

. . . . . . . . . . . . . . . . . . . . . . . . 

resident farmer is derived 

7-57 Commenting Organization: Commentor: 
Section #: 7.4.5 Page #: Line #: Code: 
Original Comment #: 
Comment : 
Response: 
Action: The summary tables for the Active Flyash Pile have been revised to be consistent with 

Sections 4.0, 5.0, and 6.0 of the report. See attached Table 7-14, Table 7-15, and 
Table 7-16. 

7-58 Commenting Organization : Commentor: 
Section #: 7.4.5 Page #: 7-31 Line #: 30 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 30 through 32 on page 7-31 have been revised as follows: "&g& Ti$&% .................................. COCs 

have been identified for the Active Flyash Pile that contribute greater than one percent 
of the total risk for a medium. These COCs consist of 4 tm . . . . . . . radionuclides and two 
metals. 

. . . . . . . ..... 
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j ' <7-59 ; Commenting Organization: Commentor: 
*_ Section #: 7.4.5 Page #: 7-35 Line #: 15 Code: 

'.$ ' ' 

Original Comment #: 
Comment: 
Response: 
Action: Lines 15 through 18 on page 7-35 have been revised as follows: "For the current land 

7 4 0  Commenting Organization: Commentor: 
Section #: 7.4.5 Page #: 7-35 Line #: 21 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 21 through 24 on page 7-35 have been revised as follows: "For the future land 

7-6 1 Commenting Organization: Commentor: 
Section #: 7.4.5 Page #: 7-35 Line #: 26 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 26 through 31 on page 7-35 have been revised as follows: "For the future land 

FER\CRU2CR-RNLG\OlHERSEC.7Uunc9. 19w 6 l l p m  7-56 
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7-62 Commenting Organization: . Commentor: 
Section #: 7.4.5 Pane #: 7-37 Line #: 1 Code: 

5661 
- 

Original Comment #: 
Comment: 
Response: 
Action: Lines 1 through 3 on page 7-37 have been revised as follows: "- 

........................... 

7-63 Commenting Organization: Commentor: 
Section #: 7.4.5 Page #: 7-37 Line #: . 5 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 5 through 8 on page 7-37 have been revised as follo 

the risk to the on-property resident farmer is 
??Q - 9 9 Q  

I&", 

e greatest risk to the Active 
dermal contact 

.............................. 

7-64 Commenting Organization: Commentor: 
Section #: 7.4.6 Page #: 7-39 Line #: 10 Code: 
Original Comment #: 
Comment: 
Response: - 

Action: Lines 10 through 13 on page 7-39 have been revised as follows: "The greatest 
carcinogenic risk posed was to the RME on-property farmer which had a total risk of 

7-65 Commenting Organization: Commentor: 
Section #: 7.4.6 Page #: 7-39 Line #: 15 Code: 
Original Comment #: 
Comment : 
Response: 
Action: Lines 15 through 20 on page 7-39 have been revised as follows: "Total risk to the off- 

FER\CRU~CR-RIUU;\OTHERSEC.~UU~~~. 1994 1 l:l8pm 7-57 



7-66 Commenting Organization: Commentor: 
Section #: 7.4.6 Page #: 7-39 Line #: 22 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 22 and 23 on page 7-39 have been revised as follows: "Total risk to the 

soil 

7-67 Commenting Organization: Commentor: 
Section #: 7.4.6 Page #: 7-39 Line #: 27 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 27 and 28 on page 7-39 have been revised as follows: "Approximately 68 85 

uercent of the total risk to the on-urouertv farmer is attributed from Eew & COCs in 

7-68 Commenting Organization: Commentor: 
Section #: 7.4.6 Page #: 7-40 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table 7-17 has been revised to be consistent with Section 6 and Appendix B. See 

attached Table 7-17. 

7-69 Commenting Organization: Commentor: 
Section #: 7.4.7 Page #: 7-42 Line #: 15 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 15 through 17 on page 7-42 have been revised as follows: "Operable Unit 2 risk 

.. . . 

OQOG,.;? 
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- 3 :  - ~ . 7-70 Commenting Organization: Commentor: . 
. Sdion  #: 7.6.1 Page #: 7-46 Line#: 1 , Code: 

Original Comment #: 
Comment: 
Response: 
Action: Lines 1 through 3 on page 7-46 have been deleted: "& 

7-7 1 Commenting Organization: Commentor: 
Section #: 7.6.2 Page #: 7-46 Line #: 27 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Lines 27 through 33 on page 7-46 have been deleted: "P 

000s"a 
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A- 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A. 1.3 Page #: A-1-4 Line#: 3 to 8 Code: 
Original Comment #: 62 
Comment: 

* 

The text states that the Modified Universal Soil Loss Equation (MUSLE) model uses 
event-specific runoff volume and flow rate parameters to calculate the soil loss for a 
single rainfall event. The lost soil becomes contaminated sediment in nearby surface 
water bodies and acts as a source of groundwater- contamination in the GMA. Because 
the baseline risk assessment discusses contamination for the next 1,000 years, the 
cumulative amount of contaminated sediments would serve as a contaminant source, 
especially since Paddys Run and the Storm Sewer Outfall Ditch are intermittent and 
Paddys Run has a low flow rate. U.S. DOE should revise the text to state if it attempted 
to calculate cumulative amounts of contaminated sediments and not just event-specific 
amounts. 
Initially, sediment buildup will take place. However, at steady state, contaminants lost 
through sediments migration, leaching of sediments, and then infiltrating to the GMA or 
transported with the Paddys Run waters should be equal to the contaminants brought into 
Paddys Run with runoff. It was assumed that at steady state, 30 percent of the 
contaminant mass reaching the Paddys Run and 100 percent of the contaminant mass 
reaching the SSOD will become a source for the GMA. These assumptions were used 
to predict worst-case impact on the GMA. 

Response: 

Although total contaminant mass in sediments can increase with time, the sediment 
concentration cannot exceed the concentration of the sediments in the runoff water. 
Constituents on the soils carried away with runoff were not diluted with clean sediments 
in Paddys Run. Therefore, the predicted sediment concentrations are the worst case 
sediment concentration. The text will be modified so that this assumption is clear. 
"for the surface water conceptual model while all water flowing . . . I' on page A-1-3, line 
10 has been replaced with: 

0 Action: 

"for the surface water conceptual model all water 
flowing to the Storm Sewer Outfall Ditch from the Active Flyash Pile was considered to 
infiltrate the Great Miami Aquifer for the groundwater conceptual model. 

The bullet starting on line 14, page A-1-3 has been replaced with: 

"All of the flow in Paddys Run was assumed to discharge to the Great Miami River for 
the surface water conceptual model. At the same time, 30 percent of the CPC mass 
loading in the runoff water to Paddys Run was assumed to be a source to the Great 
Miami Aquifer in the groundwater conceptual model. I' 

Two new paragraphs have been inserted at line 18, page A-1-3: 

"The estimates that 44 percent of the water reaching the Storm Sewer Outfall ditch and 
30 percent of the total runoff in Paddys Run infiltrates to the Great Miami Aquifer are 
used based on predictions from VS2DT modeling (U.S.DOE 1993Q.I' 

"These overlapping assumptions result in assigning more than 100 percent of CPC mass 
in the runoff water to surface and groundwater receptors. This additional mass accounts 
for further leaching of CPC from the sediments as sediments are transported to Paddys 
Run and the Great Miami River." 

(pg)3sc7 
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Change also made to section 5. See action 5-33. 

A-2 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A. 1.4.3 Page #: A-1-8 Line #: 17 and 18 Code: 
Original Comment #: 63 
Comment: The text discusses the calculation of the portion of the constituent from the eroded soil 

that remains with the sediment; however, bullet 1 in Section A. 1.4.1 indicates that one 
of the surface water model assumptions is that constituents adsorbed to soils in runoff 
remain adsorbed in stream sediments. The text should be revised to clarify if all or just 
a portion of the constituents adsorbed to soils in runoff remain adsorbed in the stream 
sediments. 
Once a contaminant is partitioned into the dissolved phase with the runoff water and into 
the adsorbed phase on the eroded soil particles at the subunit, further partitioning or 
dilution of contaminants adsorbed to eroded soils does not take place in the stream 
sediments. The text will be revised to clarify this assumption. 
The first bullet of section A.1.4.1, on page A-1-7, line 4, has been revised to read: 

Response: 

Action: 

However, it was assumed that once a Contaminant has partitioned into the dissolved phase 
in the runoff water, and the adsorbed phase on the eroded soil particles at the subunit, 
further partitioning or dilution of contaminant adsorbed to eroded soil does not take 
place. 

Change also made to section 5. See action 5-34. 

A-3 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A. 1.4.3 Page #: A-1-8 Line #: 27 to 34 Code: 
Original Comment #: 64 
Comment: 

Response: 

Action: 

a The text discusses variables for an equation used to calculate constituent partitioning and 
loading; however, the values for these variables for the various subunits are not provided. 
Variables A, 8 and p are provided in Table A. 1-1. Ci and I<d are provided in Tables 
A.l-2 through A.l-5. Q, is calculated as per the equation on line 33, page A-1-7. 
Line 33, page A-1-8 has been replaced with: 

"A' = A Q, = Contdnated volume (ha-cm)" 

No change to section 5. 

A 4  Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A. 1 S.6 Page #: A- 1-26 Line #: NA Code: 
Original Comment #: 65 
Comment: The text discusses the combined modeling results (for all the subunits) for Paddys Run 

in the surface water pathway; however, the text only discusses combined surface water 
concentrations in Paddys Run. Sediment is part of the surface water pathway, but the 
text does not discuss combined sediment concentrations in Paddys Run as part of the 
surface water pathway. Also, combined sediment concentrations should be shown in 
Table A. 1-7 and A. 1-8 since these tables show combined concentrations for the surface 
water pathway. 
Discussion of the combined sediment concentrations will be added. 
The following sentence has been inserted at line 28, page A-1-26: 
"Combined contaminant loading from all the subunits to Paddys Run and subsequently 
to the Great Miami Aquifer and the Great Miami River was calculated by adding the 
contaminant loading from each of the subunits. This was done because all subunit 

Response: 
Action: 
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calculations use the same flow rate (includes all runoff flow) in Paddys Run and the Great 
Miami River. " 

See also action A-42. The change is also reflected in action 5-36. 

A-5 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A. 1.6 Page #: A-1-31 Line #: NA Code: 
Original Comment #: 66 
Comment: The text discusses uncertainties in the surface water model; however, it does not discuss 

how sensitive the model was to various input parameters in the surface water model. The 
text should discuss whether or not a sensitivity analysis was performed for the model and 
the results of the analysis. 
Sensitivity analysis of the surface water model to input parameters was not performed. 
The OU5 modeling deals with the sensitivity of the MUSLE model. 

Response: 

Action: No action. 

A-6 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.1.7.1 Page #: . A-1-34 Line #: NA Code: 
Original Comment #: 67 
Comment: Figure A.l-6 illustrates areas of surface water runoff infiltration to the GMA from 

Paddys Run and the Storm Sewer Outfall Ditch. Data from OU5 indicates Paddys Run 
is a losing stream as far north as the K-65 silos. The text and conclusions should be 
revised to include the increase in source loading from Paddys Run where the till is absent 
beneath Paddys Run. 
Figure A.l-6 is applicable only to the Inactive Flyash Pile, South Field, and Active 
Flyash Pile. For the Solid Waste Landfill, a larger part of the Paddys Run was assumed 
to contribute contaminants to the GMA. The assumptions made are consistent with the 
OU5 data. A new figure will be added or Figure A.l-6 will be modified to show the 
areas of infiltration in Paddys Run applicable for the Solid Waste Landfill runoff. 
The sentence starting on line 42 of page A-1-33 has been replaced with the following: 

Response: 

Action: 

"Figure A.l-6A shows the linear extent of surface water infiltration to the Great Miami 
Aquifer from Paddys Run for runoff from the Solid Waste Landfill. Figure A.l-6B 
shows the linear extent of surface water infiltration to the Great Miami Aquifer from 
Paddys Run and the Storm Sewer Outfall Ditch from the South Field and flyash piles." 

Figure A.l-6 has been revised and replaced with two figures, A.1-6A and A.l-6B. 

The following new paragraph has been inserted at line 3 of page A-1-3: 

"The predicted constituent loading to Paddys Run and subsequent predicted loading to the 
Great Miami Aquifer and the Great Miami River is only from.the sources within the 
Operable Unit 2 battery limits. These predictions were made to evaluation the Operable 
Unit 2 impact to these media and is not meant to imply that Operable Unit 2 is the only 
source of constituents to these media." 

No change to section 5. 
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A-7 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.l and A.2 Page #: NA Line#: NA Code: 
Original Comment #: 14 
Comment: Because of the large amount of uncertainty in the fate and transport model, the raw data 

for the input and output of the model should be provided to assist in accurately reviewing 
the model. 
Input and output files are very large. Typical SWIFT output files are 30 to 40 
megabytes. Due to the size of tiles, if it will be useful, electronic copy of raw data, both 
inputs and outputs can be provided. 

Response: 

Action: No action. 

A-8 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2 Page#: ' NA Line #: NA Code: 
Original Comment #: 11 
Comment: The document does not present a clear and concise summary of the modeling results. A 

summary should be provided presenting model results as they compare to present day 
concentrations and model results at the time of maximum on-site and off-site 
concentrations of various constituents. 
A comparison of present day concentration to model predicted maximum concentrations 
is presented with the results for each subunit in Appendix A-2. These can be located at: 

Response: 

Solid Waste Landfill: Page 2.7-72, lines 1-9. Please also see Table A.2-18. 
Lime Sludge Ponds: Page A.2-80, lines 21-25. Please also see Table A.2-27. 
IFP/SF: Page A.2-108, lines 4-10. Please also see Table A.2-38. This 

identifies that U-238 calibration is required. Uranium-238 
calibration is described on pages A.2-137 (lines 19-33) and A.2- 
140 (lines 1-13) and the contours for uranium-238 calibration are 
shown in Figure A.2-19. 

Active Flyash Pile: No comparison of model predictions with present day 
concentrations was done because the Active Flyash Pile is in 
close proximity and downgradient of the Inactive Flyash Pile and 
South Field. 

It is not clear what format or additional information would be helpful to the reviewer. 
Action: No action. 

A-9 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: A.2 Page#: NA Line #: NA Code: 
Original Comment #: 12 
Comment: The document should show present day concentrations and flow directions as predicted 

by the fate and transport model and calibration targets (wells and nodes) for each 
calibration. 
A figure will be added to show present day concentrations at targets and flow direction 
for the fate and transport model calibration. 
The following text has been added to the end of line 26 on page A-2-137: 

Response: 

Action: 

Also, "Figure A-2-19" has been changed to "Figure A-2-19B" on lines 2 and 13 on page 
A-2- 140. 
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Original Figure A-2-19 is now labeled as Figure A-2-19B. 

No change to section 5. 

A-10 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2 Page #: NA Line#: NA Code: 
Original Comment #: 13 
Comment: The text discusses contaminant of potential concern (CPC) as the only contaminants that 

were used in the groundwater model (Sandia Waste Isolation Flow and Transport 
[SWIFT] 111). The text states that the CPCs are the only contaminants that reach the 
Great Miami Aquifer (GMA) above hazard screening levels. However, data presented 
in Section 4.0 of the RI show many contaminants in the GMA above background and 
hazard index screening levels. For example, Table A.2-51 lists CPCs from the South 
Field that reach the GMA above a hazard index screening level. Data presented in Table 
4-58 of Section 4.0 for GMA monitoring wells near the South Field list gross alpha and 
beta, plutonium-238 (Pu-238), thorium-230 (Th-230), and thorium-232 (Th-232) as 
constituents above background levels, and apparently above hazard index screening 
levels. U.S. DOE should review the model results and CPCs for each subunit and 
discuss why only certain contaminants were used in the groundwater fate and transport 
model. 
There are several screening steps that occur during the vadose zone modeling. The 
constituents listed in the comment were screened out based on results of this modeling. 
After the vadose zone modeling was completed, the GMA groundwater data was 
reviewed and compared to background. As shown in Table A.2-38, although some 
results were above background, overall, the sample results for these constituents were 
determined to be comparable to background levels and the additional dilution that would 
occur in the GMA. 

Response: 

The text will be revised to include clarification concerning the review of the GMA 
groundwater data, as it compares to the vadose zone modeling results. 
See the action for comments A-53 and 5-27. Action: 

A-1 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.1.1 Page #: A-2-6 Line #: 19 to 23 Code: 
Original Comment #: 68 
Comment: The bulleted item discusses the calibration of the groundwater model to actual values 

observed in the operating time frame. The text should state what the operating time 
frame is and present the calibration data. 
The operating time frame data will be added to the text. The calibration data are 
included in sections A.2.7.3 and A.2.8.3.3. 

I' have. been inserted after "results" on line 21 of page A-2-6. 

Response: 

Action: The words It . . . . . . . . . . . . . 

"(Selected" in line 19 of page'A-216 has been replaced with "(SMeeted 
I t  

"frame.)" on line 23 of page A-2-6 has been replaced with "frame . ) I *  

No change to section 5. 
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5661 
A-12 Commenting Organization: U.S. EPA. Commentor: Saric q '  , 

Section #: A.2.2.2 Page #: A-2- 12 Line #: 6 to 13 Code: 

Comment: 
Original Comment #: 69 

The text discusses the exclusion of sand and gravel units in the glacial deposits from the 
groundwater model because they have limited areal and vertical extent. Evidence such 
as geologic cross sections should be presented to support this statement. 
The text will be modified to reflect that sand and gravel units in the glacial overburden 
were excluded because of higher hydraulic conductivity, low adsorption properties, and 
limitation of the ODAST model which can only handle 2 layers. 
The sentence starting on line 8 of page A-2-12 has been modified to read as follows: 

Response: 

Action: 

"These sand and gravel units within the glacial overburden were not included in the 
vadose zone pathway modeling because this layer has much higher hydraulic conductivity 
and low adsorption properties. In addition, the computer model selected to evaluate flow 

* in the vadose zone is limited to two layers. By neglecting the sand and gravel units, the 
model underpredicts travel time, and is therefore conservative. " 

Change also made in section 5, see action 5-38. 

A-13 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: NA Page #: A-2-21 (Figure A.2-9) Line #: . NA Code: 
Original Comment #: 70 
Comment: The figure depicts the groundwater pathways and the sum of contaminants reaching the 

GMA. However, the equation showing how the sum of contaminants reaching the 
aquifer is calculated does not include the contaminants (Q2, CJ moving vertically through 
the glacial overburden to the GMA. The text should state why these contaminants are 
not included in the equation. 
Equations shown in the Figure A.2-9 are to show relationship between various variables. 
Both the contribution (Q2, C2 and Q, C,) were included in the modeling. 
The following sentence has been inserted in line 31 on page A-2-22, before "A separate 

Response: 

Action: 
11 . ... . 

"One vadose zone modeling run is used to simulate vertical infiltration." 

Change also made to section 5 ,  see action 5-40. 

A-14 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.3.2 Page #: A-2-22 Line #: 9 Code: 
Original Comment #: 71 
Comment: The text states that the Lime Sludge Ponds are completely underlain by till. The text 

should provide evidence supporting this statement. 
Response: Text will be revised. 
Action: The text on page A-2-22, lines 9 and 10, "As Lime Sludge Ponds are underlain by the 

till everywhere, perched water subsurface seep and seep pathways were also not 
applicable to the Lime Sludge Ponds.", has been replaced with "Borings 1956 through 
1963 are located in the Lime Sludge Ponds (see Figure 2-7a). The glacial till/lime sludge 
interface was encountered in these bore holes at depth ranging from 3.5 to 11.5 feet. 
Also, glacial till was encountered in all peripheral borings/wells (2042, 1042, 1934, 
1210, 2935, 2936, 1039, 2939, 1937, and 1940). This confirms that the Lime Sludge 
Ponds are located on glacial -till. Consequently, perched water surface seep and seep 
pathways were also not applicable to the Lime Sludge Ponds." 

O()QGi G 5  
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Change also made to section 5, see action 5-39. 

A-15 Commenting Organization: U.S. EPA. Commentor: 
Section #: A.2.4.2 Page #: A-2-34 Line #: 3 and 4 Code: 
Original Comment #: 72 
Comment: The text states that average waste bulk densities were obtained from the geotechnical 

analysis of soil samples. It is not apparent how waste bulk densities were obtained from 
soil sample analysis. The text should explain how waste bulk densities were obtained 
from soil sample analysis or if bulk densities were obtained from the geotechnical 
analysis of waste samples. 
Bulk densities were obtained from geotechnical analysis of waste samples. 
"soil" on line 4 of page A-2-34 h& been replaced with "4 ;!&&&@€j'' ...................... ..................... 

Response: 
Action: 

No change to section 5 .  

A-16 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.5 Page #: A-2-39 Line #: 28, 29, and 30 Code: 
Original Comment #: 73 
Comment: 

Response: 
Action: 

The text discusses longitudinal dispersion coefficients, interstitial seepage, velocity, and 
molecular diffusion coefficients; however, the text does not provide these values. 
Values of the parameters will be provided. 
The values for molecular diffusion and dispersion coefficients have been added. See the 
action for comment A-43. Seepage velocities have been added to Tables A.2-10 through 
A-2-13. 

"Vx" in line 25, page A-2-39 has been changed to "V". 

The following equation and definitions has been inserted after line 30 of page A-2-39: 

- The seepage velocity is calculated using the following equation (USEPA, 1988): 

where 

4 = percolation rate (lengthhime) 

= empirical soil-dependent parameter 1 
2b+3 
- 

Ks = saturated hydraulic conductivity(length/time) 
8 s  = saturated moisture content (volume/volume) 

Empirical soil-dependent parameter was assumed to be 0.039 and 0.09 for glacial till and 
unsaturated Great Miami Aquifer, respectively (USEPA, 1988). 

The following Tables have been modified: 
A.2-10, A.2-11, A.2-12, A.2-13 

O O O $ S ~  
FER\CRU2CR-RI\TDO\USEPASEC. AUune 8. 1994 12:07pm A-10 



09 
d m 

'? 9 
fl m * m  

09 
00 

c? 
00 

c? 
00 

9 
8 

I.: 
N 
N 

m m 

Q\ Q\ 
9 9 

FEMP-OUOZ-5 DRAFT 
June 15. 1994 

" 



e 
v! z 

d 

e 
v! z 

cv 

A-12 

FEMP-OUM-5 DRAFT 
June 15, 1994 



FEMP-OUOZ-5 DRAFT 
June 15, 1994 

09 
m 
N 

9 
d 

T d 

4 VI m N m 

9 
m 

3 
m 0 

9 9 5 2 \o 

d 

9 
3 

CI 
t- 3 0 

y! 
2 

9 
d 

:m:+Jw:.:: 
.&;:m*.w::::m:. .:.:.:*:.:. +#.+.:...:.:..-:.:.:.:...y. ... :... , ..... . 
...... 

0 0 0 

00 

2 
d 

9 
t- 

d 

N 
3 

U 

Q) 

g o  
N Z  d d m 



EMP-OUOZ-5 DRAFT 
June 15. 1994 

N 
d 

m 
N 
d 

m 
v! 
4 

d 

0 N 
t 
2 

t 
N 

v! 
0 

. . . . . . . . . . . . . . . . . .M:;:;.*;:;* 
:m:::;m:;:;* ............................. 

8 8 8 8  
m m m m  

\ o \ o \ o w w w \ o \ o  
0 9 0 9 0 9 0 9 0 9 0 9 0 9 0 9  

0 
CI 

m 
u! 0 

E 
00 

00 u 
a z \o 

09 
d 

00 

m 
v! 

d 
4 

, .  '. . .  . . j . . : , 

A-14 



0 
g o  
N Z  

m 

N 
c! 

e o -  
N N N' m m m  
m! \9 -- 

FEMP-OUOZ-5 DRAFT 
June 15, 1994 

A-15 . .  



.. 
EMP-OUOZ-5 DRAFT 

June 15, 1994 

a 
g o  
N Z  - N m 

c) m 

5 

A-16 



~ . . .  : a ! . ’  ... 
,- 6 

No change to section 5. 

A-17 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.7.1.1 Page #: A-2-52 Line #: 20 and 21 Code: 
Original Comment #: 74 
Comment: The text discusses modifications to Darcy’s Law to model flow for unsaturated conditions; 

however, these modifications are not discussed. The text should discuss the modifications 
to Darcy’s Law, the values used in the modification, and how the values were determined. 

Response: The form of Darcy’s Law used included relative permeability effects. In other words, 
hydraulic conductivity is a function of saturation. This not a modification of Darcy’s Law. 
The word modification will be deleted from the sentence and the sentence will be modified 
to include the relative permeability effects. 
The sentence starting on line 20 or page A-2-52,”Percolation and vertical water routing are 
modeled using Darcy’s Law for saturated flow with modifications for unsaturated conditions. ” 
has been replaced with the following sentence: 

Action: 

W 
1 

No change to section 5. 

A-18 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8 Page #: NA Line #: NA Code: 
Original Comment #: 75 
Comment: Graphs depicting contaminant loading to the GMA from various subunits (for example Figure 

A.2-15) show a sharp rise and then an exponential decrease in contaminant loading 
concentration with time. The loading decrease is based on the rate of depletion of the source. 
The document should be revised to explain how the depletion rates were calculated. Also, 
if the graphs need modification, then the figures showing contaminant concentrations at 
various time intervals will also need corrections based on the recalculated depletion rates. 

Response: More information on the depletion rates will be provided. When the 70-year rule was used 
to calculate the leachate concentration, the depletion time was 70 years and source leachate 
concentration remains constant for the 70 years. When the leachate concentration from in 
situ leachate or TCLP analysis is available, an exponentially declining source leachate 
concentration term was used: 

C = C, Exp(-at) 
where 

A = area of the grid cell (125 ft  x 125 ft) 
C, = initial leachate concentration determined from the in-situ leachate or TCLP analysis 
M = mass of contaminant in the grid cell 
q = infiltration rate 

The depletion factor (a) is inversely proportional to the depletion half life. 

Figure A.2-15 is for TC-99 from the Solid Waste Landfill. Since in situ leachate samples 
were available for this case, the loading curve follows an exponentially declining curve. 

1 ,  
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, In other cases, a constant leaching rate was assumed. For example, in Figure A.2-20, 
the loading curve for uranium-238 to the GMA from the South Fieldhactive Flyash Pile 
is shown. Since the 70-year rule was used to estimate leachate concentration, constant 
depletion rate was used for the depletion time of 70 years. The loading curve for the 
GMA is not constant due to variable till and unsaturated GMA thickness at these 
subunits. Furthermore, retardation and other pathways also impact this loading curve. 
The loading curves shown in Appendix A-2 should not be misinterpreted as an indication 
of source (waste) depletion time. 
Additional information on the depletion rates has been included. See the action for 
comment A-45. 

Action: 

A-19 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.1 Page #: A-2-125 Line #: 25 Code: 
Original Comment #: 77 
Comment: The text states that a recharge value of 2 inches per year (idyr) was assigned to the 

developed and sewered areas of the site; however, the rationale of using 2 idyr  for the 
recharge value is not provided for each area. 
The rationale for 2 idyear infiltration in the former Production Area is that a large 
portion of the former Production Area is covered or underlain by the drainage system, 
or has pavement. Rationale for the reduced infiltration rate in the former Production 
Area is provided in a 1993 DOE report, "Groundwater Modeling Report - Summary of 
Model Development." This section provides only a brief summary of the SWIFT model 
and key parameters used. 
The two sentences starting on line 23 of page A-2-125 have been modified to read: 

Response: 

Action: 

An additional region, the area covered by the FEMP was also 
created as a conseauence of the sensitivity analysis. This region was assigned a value of 

No change to section 5. 

A-20 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.1 Page #: A-2-125 Line #: 28 to 33 Code: 
Original Comment #: 78 
Comment: The text discusses the calibration of the groundwater flow model and that the arithmetic 

mean residual for the calibrated flow model is 0.33 feet. The text should provide a list 
of modeled head values as compared to actual RI measured head values because they may 
identify areas in the model that do not calibrate, and therefore, have different aquifer 
properties and parameters that will affect the flow model. 
Details of the SWIFT model calibration is included in a separate report (DOE 1993). 
Only highlights of the model development are provided in this section. 
The following sentence has been added to line 2 of page A-2-126: 

Response: 

Action: 

No change to section 5. 

. ,  
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A-2 1 Commenting Organization: U.i? E+A'. Commentor: Saric 6661" 
Section #: A.2.8.1 Page #: A-2- 125 ' Line #: 8 to 12 Code: 

Comment: 
Original Comment #: 76 

The text discusses hydraulic conductivity values for various layers in the groundwater 
model; however, the source of these values (such as slug tests or a literature search) is 
not provided. 
The hydraulic conductivity values are from site specific slug tests and pump tests. 
Details of the source for these hydraulic conductivity values are provided in a 1993 DOE 
report, "Groundwater Modeling Report - Summary of Model Development. " This 
section provides only a brief summary of the SWIFT model and key parameters used. 
The following sentence has been added to line 17 of page A-2-125: 

Response: 

Action: 

No change to section 5. 

A-22 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.2 Page #: A-2- 130 Line #: NA Code: 
Original Comment #: 79 
Comment: Table A.2-47 summarizes CPCs for surface water runoff loading to the GMA from the 

Inactive Flyash Pile and South Field; however, the table does not include uraniumT234 
(U-234). U-234 is included in Table A.l-14, which is a similar CPC table. 
Uranium-234 was modeled by applying a ratio to the uranium-238 modeling results. 
Therefore, uranium-234 was not included in the Table A.2-47. 

Response: 

The following sentence has been added to line 9 of page A-2-131, at the end of the 
paragraph: 

"Uranium-238 was modeled using SWIFT 111. The other uranium isotopes and total 
uranium results were scaled from the uranium-238 results. " 

Table A.2-47 has been revised to include a footnote explaining that results for other 
uranium isotopes were scaled from the results for uranium-238. 

No change to section 5 .  

A-23 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3 Page #: NA Line #: NA Code: 
Original Comment #: 80 
Comment: The text discusses the SWIFT modeling effort and presents the model results in figures 

(for example Figure A.2-18) showing the increase with time of the various constituents 
in the GMA. The tables and figures actually present the total CPC increase in the GMA 
because they assume the background concentrations to be zero (Page A-2-126). If the 
concentration resulting from the total increase in CPC is used in the risk assessment, it 
will underestimate the risk. The baseline risk assessment should use the concentration 
of the CPC that includes the background concentration plus the increase in CPC 
concentration. 
The risk that is calculated in Appendix B is intended to be the increased risk due to the Response: 
activities of DOE. Addition of background is, therefore, not considered to be warranted. 

Action: No action. 
. .  
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TABLE A.2-47 

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN FOR 
SURFACE WATER RUNOFF LOADING TO THE GREAT MIAMI AQUIFER FROM 

THE INACTIVE FLYASH PILE AND THE SOUTH FIELD 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Maximum 
Loading 

Concentration to 
the Aquifer from 

the Inactive 
Flyash Pile 

Constituents of 
Potential Concern 

.......... ................. 

Technet ium-99 0.0 

Maximum 
Loading 

Concentration to 
the Aquifer from 
the South Field 

.... ................... 

. . .  

1 . 7 0 ~  10' g$$ . x gyp$ 
i:: ..... :.: ... ..................... Uranium-238$ 1.27 x lof2 1.44 x lof2 .............................................. ...................... 

000.:;"'6: 
* .  * 
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A-24 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.1 Page #: A-2-131 Line #: 28 Code: 

Comment: 
Original Comment #: 81 

The text states that maximum Tc-99 concentrations occur at 70 years in the GMA; 
however, according to Table A-2.49, the maximum Tc-99 concentrations in the GMA 
occur at 60 years. This discrepancy should be resolved. 
The discrepancy in the time for the maximum concentration will be resolved. 
"70 years" on line 28 of page A-2-131 has been replaced with ''- 60&!&$$''. ................... ................... 

Response: 
Action: 

5661 

The change has also been made to section 5, see comment5-28. 

A-25 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.2.1 Page #: A-2- 135 Line #: NA Code: 
Original Comment #: 82 
Comment: Table A.248 lists CPCs for surface water runoff loading to the GMA from the Active 

Flyash Pile. This table does not list all the CPCs in Table A.1-14, a similar CPC table. 
U.S. DOE should review the tables and revise them so that they accurately and 
consistently list all the CPCs. 
See response to original Comment 79 (Comment 4-22). All uranium isotopes were 
modeled in the GMA by using appropriate scaling ratios and therefore were not included 
in the Table A.248. 

Response: 

Action: Table A.248 has been revised. Also see action A-22. 

A-26 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.2 Page #: A-2-139 Line #: NA Code: 
Original Comment #: 83 
Comment: Table A.2-50 summarizes of SWIFT modeling results for the Lime Sludge Ponds. 

According to the table, the time of maximum on-site concentrations and the time of 
maximum concentrations at the site boundary are both 40 years. The text does not 
explain how both the time of maximum on site concentration and the time of maximum 
concentration at the site boundary can occur at the same time. Either the table should 
be revised or evidence provided to support the occurrence of the maximum concentrations 
at the same time. This comment should also be addressed in Table A.2-51. 
For TC-99 from the Lime Sludge Ponds, the breakthrough occurs at 20 years and the 
peak loading to the GMA occurs at 30 years. During these two time steps, concentration 
of TC-99 in the GMA increases from zero and also moved away from the Lime Sludge 
Ponds. When more TC-99 is added, it mixes with the TC-99 already present in the 
GMA under the Lime Sludge Ponds and maximum on-site TC-99 concentration occurs 
at 40 years due to cumulative effects. Meanwhile, TC-99 loaded to the GMA before 40 
years has moved off-site. Due to exponentially declining loading and low retardation, 
off-site maximum TC-99 concentration also occurs at 40 years. It must be noted that the. 
off-site maximum concentration is less than the on-site maximum concentration. 
The sentence "Figure A.2-17 ... declining curve." on lines 11-13 of page A-2-137 has 
been replaced with the following new paragraph: 

a 

Response: 

Action: 

"Figure A.2-17 shows the Great Miami Aquifer loading curve for technetium-99 loading 
from the Lime Sludge Ponds. Figure A.2-17 shows that the breakthrough occurs at 10 
years and the peak loading to the Great Miami Aquifer occurs at 30 years. During these 
two time steps, concentration of technetium-99 in the Great Miami Aquifer increases 
from zero and also moved away from the Lime Sludge Ponds. As more technetium-99 
is added at later time, it mixes with the technetium-99 already present in the Great Miami 
Aquifer under the Lime Sludge Ponds and maximum on-site technetium-99 concentration 

OSO,+$i 
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TABLE A.2-48 

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN FOR 
SURFACE WATER RUNOFF LOADING TO THE GREAT MIAMI AQUIFER FROM 

THE ACTIVE FLYASH PILE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Maximum Loading 
Concentration to the 

Aquifer 
Constituents of (pCi/L RAD) Loading Mass 

Arsenic 1.06 x lo+' 

Potential Concern (pg/L non-RAD) (g) 

Beryllium 4.44 x lo-' 

Neptunium-237 2.51 x lo+' 

5.13 x 10" .. . 
Uranium-238a 

. . . . . . . . . . . . . 

Screening 
Concentration 
(pCi/L RAD) 

(pg/L non-RAD) 

1.70 x 1 0 '  

0 0 0 y y ?  
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occurs at 40 years due to cumulative effects. Meanwhile, technetium-99 loaded to the 
Great Miami Aquifer before 40 years has moved off-site. Due to exponentially declining 
loading, low retardation, and flow dynamics including effects of dispersion, off-site 
maximum technetium-99 concentration also occurs at 40 years (Table A.2-50). It must 
be noted that off-site maximum concentration is less than on-site maximum 
concentration. " 

No change to section 5. 

A-27 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.3 Page #: A-2- 150 Line #: NA Code: 
Original Comment #: 84 
Comment: Table A.2-5 1 summarizes SWIFT modeling results for the Inactive Flyash Pile and South 

Field. For Tc-99, the table shows both the time of maximum on-site contaminant 
concentration in the GMA and the time of maximum contaminant concentration in the 
GMA at the site boundary as 40 years, while the minimum time of contaminant arrival 
to the aquifer is shown as 60 years. U.S. DOE should review the table and re-evaluate 
its estimate of the time of contaminant arrival. 
A typo in the minimum time of arrival for technetium-99 will be corrected. 
The minimum time of arrival for Tc-99 in Table A.2-51 has been changed from 60 to 0 
years. Also, see action A-48 and 5-48. 

Response: 
Action: 

A-28 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3 Page #: NA Line #: NA Code: 
Original Comment #: 85 
Comment: This section presents tables of SWIFT modeling results for the various subunits at the 

time and location of maximum U-238 concentrations. However, some of the constituents 
listed in the tables will not reach the GMA within the time intervals indicated; therefore, 
these constituent concentrations should not be compared to hazard index screening levels 
at the time intervals indicated. For example, Table A.2-52 list Ra-226 as 0.0 picocuries 
per liter (pCi/L) and antimony and manganese concentrations both as 0.0 micrograms per 
liter (pg/L) at 160 and 220 years. However, according to Table A.2-51, these 
constituents will not reach the GMA within 220 years. The tables should be reviewed 
and arrival times for the constituents reevaluated. 
Table A.2-52 was intended to list all CPCs and their concentration at 160 and 220 years 
at the location of the maximum uranium concentration. Screening concentrations are 
provided for reference only. No comparison was made to the screening criteria. 

Response: 

Action: No action. 

A-29 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.4 Page #: A-2-152 Line #: 28 and29 Code: 
Original Comment #: 86 
Comment: The text states that U-238 and neptunium-237 (Np-237) are at significantly elevated 

concentrations compared to screening concentrations and may pose a significant risk. 
According to Tables A.2-53 and A.2-54, uranium-234 (U-234) also appears to be present 
at elevated concentrations. U.S. DOE should review the tables and text and revise them 
to be consistent with each other. Also, the locations of the concentrations that are 
considered elevated should be presented in a figure. 
Since uranium isotopes were modeled by applying ratios to the U-238 results, any time 
U-238 poses a risk, U-234 also poses a risk. Text will be modified to indicate that 
uranium isotopes and Np-237 are at significantly elevated concentrations compared to 
screening concentrations and may pose a significant risk. All uranium maximums occur 

Response: 

0 0 '99 ' 
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at the location of uranium-238 maximums as shown in Figures A-2-21 and A-2-22. 
"Uranium-238'' on line 28 of page A-2-152 has been replaced with ''- Action: 

Change also made to section 5, see action 5-41. 

A-30 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.4 Page #: A-2-174 Line #: NA Code: 
Original Comment #: 87 
Comment: Figure A.2-48 is supposed to show the projected increase in U-238 concentration in the 

GMA at 1,000 years due to loading from the Active Flyash Pile. This figure actually 
shows U-238 concentrations. Also, the Active Flyash Pile. loading source in 
Figures A.2-48 and A.2-53 is southeast of the Active Flyash Pile loading source in 
Figures A.2-47 and A.2-52. U.S. DOE should state why the source has apparently 
moved. 
Figure A.2-48 and A.2-53 are concentration contours at 1000 years for U-238 and Np- 
237, respectively. For both of these CPCs, peak loading occurs before 400 years. 
Therefore, center of the plume has moved off the Active Flyash Pile at 1000 years. 
The following sentences have. been inserted after "Pile. " on line 5 ,  page A-2-190: 

Response: 

Action: 

"For uranium-238 and neptunium-237, the peak and most of the contaminant loading 
occurs before 400 years. Therefore, the center of the plume, as shown in Figures A.2-48 
and A.2-53, has moved off the Active Flyash Pile at 1000 years." 

Change also made to section 5 ,  see action 5-42. 

A-3 1 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.4 Page #: A-2- 189 Line #: NA Code: 
Original Comment #: 88 
Comment: Table A.2-53 summarizes of SWIFT modeling results for the Active Flyash Pile. 

According to this table, the maximum on-site arsenic concentration occurs at 1,000 years; 
however, according to Figure A.2-57, maximum arsenic concentrations occur at about 
20 years. U.S. DOE should review the table and figure and make them consistent. 
Figure A.2-57 shows that arsenic loading is constant. It does not show that concentration 
in the GMA is maximum at 20 years. Due to cumulative effect, the maximum 
concentration in the GMA occurs at 1000 years, as shown in Table A.2-53. 

Response: 

Action: No action. 

A-32 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.9 Page #: A-2- 190 Line #: NA Code: 
Original Comment #: 89 
Comment: The text in Section A.2.9 refers to groundwater fate and transport models using waste 

concentrations equal to background concentrations. The text does not state what the 
rationale is for performing these model scenarios. 
Background modeling was done to test the level of conservativeness of the methodology 
of modeling and check reasonableness of the assumptions. For example, if the 70-year 
rule was applied to the background soil concentrations, what GMA concentrations would 
be predicted? A discussion of the rationale will be added in the risk assessment section 
and brief discussion will be added in Appendix A-2. The subsections under A.2.9 
provide subunit by subunit discussions of background modeling results. 
The following sentences have been inserted before "Selected" on line 21, page A-2-190: 

Response: 

Action: 
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"Modeling using background concentrations was performed to test the level of 
conservativeness of the modeling methodology and check reasonableness of the 
assumptions. For example, if the 70-year rule was applied to the background soil 
concentrations, what Great Miami Aquifer concentrations would be predicted. " 

Change also made to section 5 ,  see action 5-43. 

A-33 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.8.3.5 Page #: A-2- 190 Line #: 11 to 15 Code: 
Original Comment #: 90 
Comment: The text refers to Figures A.2-63 through A.2-66, which show the combined impact of 

all OU2 subunits on constituent concentrations in the GMA. A table containing the data 
summarized in the figures and a discussion of how the data from all the subunits was 
incorporated into one concentration map should be provided to aid in the review of the 
figures. Also, it is not apparent if these figures include loading from the surface water 
pathway. The text should state if loading from the surface water pathway is included in 
the figures, and if not, why. 
These figures include loading from all applicable pathways for each subunit. These 
figures were generated by adding concentration contributions from individual subunits at 
the selected time. An explanation will be added to the text. 
"of all Operable Unit 2 subunits." on line 14 of A-2-190 has been replaced with: 

Response: 

Action: 

Inserted after "subunits." in line 14, page A-2-190: 
"These figures were generated at the time of maximum concentration on-site due 
to all Operable Unit 2 subunits. SWIFT results for each subunit were added at 
the selected time and then concentration contours were generated. " 

Inserted at the end of line 16, page A-2-190: 
"Table A.2-54A provides the concentrations of all Operable Unit 2 CPCs for the 
Great Miami Aquifer at the location and time of uranium-238 maximums. 
Uranium-238 maximum time and location was selected because it has maximum 
influence on the baseline risk assessment." 

The new Table A.2-54A has been included. 

Change also made to section 5, see action 5-44. 

A-34 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.9.3 Page #: A-2- 198 Line #: 25 to 28 Code: 
Original Comment #: 91 
Comment: 

Response: 
Action: 

The text refers to Table A.2-57; however, this table is not provided in the document. 
Table A.2-56 is provided twice. 
The correct Table A.2-57 will be provided. 
Table A.2-57 has been provided. 
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A-35 Commenting Organization: U.S. EPA. Commentor: Saric 

Original Comment #: 92 
Comment: 

Response: 

Action: 

- & * ,  - 1 , {Section #: A.2.10 Page #: A-2-206 Line #: 48 and 49 Code: 

The text in the bulleted item discusses two zones in the onedimensional transport model. 
The text should discuss what these two zones are. 
"Two Zones" should read "two layers, glacial till, and the unsaturated Great Miami 
Aquifer. " 
"two zones" in line 49, page A-2-206 has been replaced with "two layers, glacial till and 
the unsaturated Great Miami Aquifer," 

Change also made in section 5 ,  see action 5-46. 

A-36 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.10.1 Page #: A-2-208 Line #: 6 and 7 Code: 
Original Comment #: 93 
Comment: The text states that values presented in Table A.2-59 indicate that infiltration is not very 

sensitive to the Soil Conservation Study (SCS) runoff curve number when the SCS runoff 
curve number is increased by 10. However, according to Table A.2-59, when the SCS 
runoff curve number is increased by 10 for the Active Flyash Pile in zone 3, the amount 
of infiltration is decreased by about half. Table A.2-59, should be reviewed and either 
the table or the referenced text revised. 
The text will be modified to imply that reducing the SCS curve number (reducing runoff) 
from the base case has very little impact on the infiltration. However, increasing runoff 
does reduce infiltration. 
The sentence "Table A.2-59 ... changed by 10." on lines 6 and 7 of page A-2-208 has 
been replace with the following: 

Response: 

Action: 

"Increasing the SCS runoff curve number increases the runoff. Table A.2-59 shows that 
reducing the SCS curve number by 10 (reducing runoff) from base case has very little 
impact on the infiltration. However, increasing runoff (SCS curve number) at the Active 
Flyash Pile, for example due to no vegetation and steep slopes, does reduce infiltration 
significantly. For other subunits, increasing SCS curve number by 10 from base case 
does not have any impact on the infiltration." 

See also action 5-3 1. 

A-37 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.2.10.1 Page #: A-2-2 13 Line #: 10 to 12 Code: 
Original Comment #: 94 
Comment: The text states that Tables A.2-59 through A.2-60 indicate that either infiltration is not 

sensitive to estimated parameters or a change in estimated parameters will not 
significantly increase infiltration, although a significant decrease in infiltration is possible. 
A significant decrease in infiltration is not apparent in the tables. The only significant 
changes noted in the tables occurred in regard to the glacial till hydraulic conductivity. 
The amount of infiltration to the GMA varied greatly because of changes in the glacial 
till hydraulic conductivity. The tables should be reviewed and the text revised 
accordingly. 
The text will be revised to better summarize conclusions. We agree that the hydraulic 
conductivity of till at the Inactive Flyash Pile/South Field/Active Flyash Pile is an 
exception. Increasing till hydraulic conductivity in these subunits by order of magnitude 
can increase infiltration rate by a factor of approximately 4. However, further increase 
in till hydraulic conductivity by an order of magnitude results in less than one percent 

Response: 

- .  
" %  
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increase in infiltration rate. Table A.2-60 indicates that reducing the glacial thl hydraulic 
conductivity reduces infiltration by approximately an order of magnitude at the Inactive 
Flyash Pile/South Field and Active Flyash Pile, and by a factor of three to five orders 
of magnitude at the Solid Waste Landfill and Lime Sludge Ponds. 
The following sentences have been inserted at the end of line 12 on page A-2-213: Action: 

"At first glance, Table A.2-60 indicates that hydraulic conductivity of the glacial till at 
the Inactive Flyash Pile/South Field/Active Flyash Pile is an exception. However, 
increased infiltration is accompanied by a reduction in the lateral drainage at the interface 
of the glacial till and the wastelfill. Lateral drainage was assumed to infiltrate in other 
areas where wastelfill is directly underlain by the unsaturated Great Miami Aquifer. 
Therefore, the overall impact of increase in the till hydraulic conductivity on the subunit 
wide infiltration is minimal. " 

On line 10 of page A-2-213, "the worst case" has been replaced with "high" 

See also section 5, action 5-31 

A-38 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.3.2 Page #: A-3-3 Line #: 1 through 9 Code: 
Original Comment #: 95 
Comment: Receptors considered under the current land use scenario do not include on-property or 

on-subunit workers. Because these receptors may receive significant exposure, such 
receptors should be included in the risk assessment. 
The on-property groundskeeper was evaluated under current conditions. This receptor 
is assumed to be exposed via inhalation, ingestion, dermal contact, and external radiation. 
The text will be modified to reflect this receptor. 
The following new bullet has been inserted on line 8 of page A-3-3: 

Response: 

Action: 

"An on-property groundskeeper" 

"trespassing child" on line 7 of page A-3-3 has been changed to "trespassing youth" 

The bullet on line 9 of page A-3-3 has been modified to read: "An off-property resident 
farmer and child with grazing livestock" 

No change to section 5. 

A-39 Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: A.3.5.3 Page #: A-3-20 and 21 Line #: 24-33; 1-11 Code: 
Original Comment #: 96 
Comment: The discussion regarding the threshold friction velocity presented'in these two paragraphs 

does not lead to any conclusions or inferences. The statement that OU2 has limited 
erosion potential was established earlier in Paragraph 3 on page A-3-20. Therefore, the 
text should include a discussion supporting the threshold friction velocity calculated in 
Attachment A-3-11. 
Agreed. The discussion of Particulate Matter Emissions beginning on page A-3-20 will 
be revised. 

Response: 

Action: 'I has been inserted after 'I.. . 
potential" on line 21 of page A-3-20. 
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The following new paragraph has been inserted on line 23 of page A-3-20: 

"Operable Unit 2 subunits were determined to have a limited erosion potential for almost 
all land use scenarios and receptors. This determination was made by a site survey in 
September 1993, which indicated that the current conditions on all subunits included 
extensive vegetative cover, the presence of nonerodible elements and/or the presence of 
a crust. Therefore, the limited erosion model (EPA 1985b) was used for all current land 
use receptors and all future land use receptors that did not include the on-property 
farmer. The limited erosion model emission rate is determined by (EPA 1985b): 

The following block of text has been moved to immediately follow the above new 
paragraph: 

From the equation starting on line 15 of page A-3-23, to the current line 14 on page A-3- 
24. The reference in this block currently on line 38 of page A-3-23 has been change to 
read "(EPA 1985b)" 

The sentence starting on line 24 of page A-3-20 has been changed as follows: 

"An estimate of the threshold friction velocity is necessary to determine 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I, 

The sentence starting on line 10 of page A-3-23 has been deleted and replaced with the 
following sentence: 

"No correction was applied to the threshold friction velocity, thus producing a 
conservative baseline emission rate for the Operable Unit 2 subunits. " 

The following sentence on line 13, page A-3-23 has been deleted: 
"The equation used to predict PM,, emissions for soils with limited erosion potential is 
(EPA 1985)." 

The sentence starting on line 16 of page A-3-24 has been modified as follows: 

"As pewetdy discussed , the ..." 

The following sentence has been inserted in line 19 of page A-3-24, after "considered.": 

"The calculated threshold friction velocity on these subunits is less than 75 cm/s (EPA 
1985b); therefore, the unlimited erosion model is applied to the on-property farmer 
exposure scenario. " 

The sentence that starts on line 19 of page A-3-24 has been revised to read: "The 
festfktRg unlimited erosion ... 

No change to section 5 .  
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A 4 0  Commenting Organization: U.S. EPA. Commentor: Radiation Section 
Section #: A.3.5.3 Page #: A-3-23 Line #: 11 Code: C 

Comment: 
0 Original Comment #: 8 

It is not clear how the limited erosion potential of the surface soil for the North Lime 
Sludge Pond and the Active Flyash Pile was determined and how it was quantified for 
emission rate determination. 
Under existing conditions, the North Lime Sludge Pond was observed to have a crusted 
surface. According to the particulate emission estimation document, Rapid Assessment 
of Exposure to Particulate Emissions from Surjace Contamination Sites, EPA/600/8- 
85/002, February 1985, the presence of a crust indicates that the source will have a 
"limited" erosion potential. The ease with which the crust could be crumbled was not 
determined. Therefore, it was assumed that the crust could be easily broken and that 
particulate emissions could be determined using the limited erosion potential model. 

Response: 

The Active Flyash Pile was observed to have a crust formed from application of a dust 
suppressant agent. In addition, a plastic fence was erected around the top of the pile to 
act as a wind erosion control device. The Active Flyash Pile could arguably have 
erosion potential based on this information. However, to develop a conservative baseline 
assessment, a limited erosion potential was assumed for this source. 
Replace line 32-33 of page A-3-1 with the following: Action: 

Add the following two sentences to the paragraph ending on line 29 of page A-3-2: 

No change to section 5 
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A 4 1  Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: A-1 Page#: A-1- Line #: Code: C 
Original Comment #: 157 
Comment: The overall approach to surface water modeling is focused on storm events, but little 

detail was provided for the conditions under which field measurements were taken. It 
is very important, particularly for highly sorbed radionuclides, that sediment transport 
be included. There appears to be limited information in the comparison with field 
measurements. Limited detail was provided for the conditions of the field measurements 
(Table A. 1-6 and A. 1-8). For example, were any measurements taken under storm event 
high runoff conditions? In the eastern region of the country, sediment transport during 
storm discharge conditions often accounts for the bulk of the transport through streams 
and lakes. This is sometimes a critical component in developing a mass transfer 
calculations between the source areas, surface water and groundwater environments. The 
comparisons provided would seem to provide reasonable comparison of the model 
predictions with field ohervation, but there is significant doubt as to whether such a 
comparison is meaningful. Due to the limited amount of surface water data collected, 
one would generally conclude that the results are not from storm runoff conditions, but 
rather from average flow conditions when sediment transport may be significantly less. 
Thus one can not conclude the model concentrations in Paddy's Run are truly comparable 
with the field observations. 
We agree that sediment transport during storm discharge conditions often account for 
bulk of transport through streams and lakes. This was the main reason for modeling 
storm events. No comparison was made with the sediment data. Analysis of sediment 
data in streams is being considered by OU5. Surface water samples used for comparison 
in Tables A.l-6 and A.l-8 were not taken during a storm event corresponding to the 
modeled condition of 2.5 inches of rainfall in 24 hours. Such data is not available. The 
comparison was made using the best available data. 
The following sentences have been inserted at the end of line 17, page A-1-26: 

Response: 

Action: 

"Comparison to within an order of magnitude is considered acceptable because there are 
additional FEMP sources to the Storm Sewer Outfall Ditch that were not modeled and 
surface water samples were not taken during a storm event corresponding to the modeled 
condition of 2.5 inches of rainfall in 24 hours. Data corresponding to the modeled storm 
conditions are difficult to obtain and are not available." 

On line 2 of page A-1-31, "one to three orders of magnitude" has been replaced with 
"one to two orders of magnitude" 

The last sentence of the paragraph on line 3, page A-1-31 has been replaced with the 
follow sentences: 

"Comparison to within one to two order(s) of magnitude is considered acceptable because 
there are additional FEMP sources to the Paddys Run that were not modeled and surface 
water samples were not taken during a storm event corresponding to the modeled 
condition of 2.5 inches of rainfall in 24 hours. Data corresponding to the modeled storm 
conditions are difficult to obtain and are not available." 

The above changes also appear in actions A 4 7  and 5-36. 

I .  

BpOOG?? 
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A-42 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: A-1 Page #: A- 1-28 Line #: Code: C 
Original Comment #: 156 
Comment: It is incorrect to simply add concentration levels from different subunits in 

Action: 

5661" 
otal 

concentration value. If the individual source loadings were on a mass unit basis or all 
source areas contributed equal fluid volumes, then a summation is appropriate. 
We disagree with the contention that concentrations are not additive. For all subunits, 
the flow rate used for Paddys Run was the same. Furthermore, no time delays were 
considered. Therefore, concentrations are additive. Even if one does not agree with 
constant flow rate in Paddys Run for all subunits, additional flow (volume) contribution 
from individual subunits to Paddys Run during storm events is small and its impact on 
the cumulative concentration is, for all practical purposes, negligible. However, one can 
argue that runoff contribution from areas surrounding the subunits may not be negligible. 
In that case, OU2's calculation is more conservative in estimating the impact on Paddys 
Run. 
"or the Storm Sewer Outfall Ditch" in line 25, Page A-1-13 has been deleted. 

Response: 

Line 28, page A-1-13 has been replace with: 
C, = (c,>(Qe>/(Q3 

"Note that Q, includes the runoff water from the subunit." has been inserted after line 36, 
page A-1-13. 

Line 41, page A-1-13 has been replaced with: 
Cgmr = (C,>(QNQgmr) 

"Flow rate of the Great Miami Aquifer includes the flow contribution from the Paddys 
Run." has been inserted after line 4, page A-1-14. 

No change to section 5. 

A-43 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: A.2.5 Page #: A-2-39 Line #: 29 Code: C 
Original Comment #: 155 
Comment: The vadose modeling does not seem to properly address the molecular d imion process. 

Values for molecular diffusion are not reported in the RI, nor are representative values 
provided in the "Risk Assessment Workplan Addendum. " A calculation of the extent of 
molecular diffusion over 1,000 years through the till indicate that "vadose zone model 
toxicity screening" may not be conservative. For example, literature values for 
molecular diffusion from the literature were used to calculate the effects of molecular 
diffusion only. An average till thickness of 30 ft was chosen. The predicted 
concentration at the base of the till (top of vadose layer 2) after 1,000 years is between 
lo3 and l o 5  of the source concentration. This assumes there is no retardation. Thus for 
constituents with low retardation factors (less than 5), such as Technetium-99, many of 
the organics and cyanide, these may, in fact, require further modeling in the GMA. The 
report should more clearly define if indeed that molecular diffusion was included. Note 
that molecular diffusion is not mentioned in the discussion of ODAST (p. A-2-53), nor 
does it explicitly appear in the equation (p. A-2-60). 
The molecular diffusion of 0.6 cm2/day was used in the vadose zone modeling process. 
The equation for the diffusivity or dispersion coefficient will be added. However, we 
disagree that neglecting molecular diffusion results in "vadose zone model toxicity 
screening" is not conservative. Molecular diffusion, like dispersion, helps in reducing 

, 

Response: 
- 

0006;~PI 
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concentration. If one neglects molecular diffusion (although OU2 did not), the predicted 
peak concentration will be higher for the cases where breakthrough of CPC occurs at the 
GMA. If predicted peak concentrations are higher, neglecting molecular diffusion 
produces a more conservative estimate. 
The following lines have been inserted after line 30 on page A-2-39 and line 6 of page Action: . 

A-2-62 

D = 0.6 + 2.93 vl . l l  

where 
D = Dispersion coefficient in cm2/sec, and 
v = seepage velocity in cdsec.  

No change to section 5. 

A-44 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: App. A-2 Page #: A-2-43 Line #: 32 Code: C 
Original Comment #: 160 
Comment: 

Response: 

Action: No action. 

Has the Uranium Partition Coefficient Evaluation Study for Operable Unit 2 (1993) been 
provided to OEPA? 
Uranium Partition Coefficient Evaluation Study for OU2 has been included with the Draft 
OU2 FS report. 

A 4 5  Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: A.2.7.2 Page #: A-2-62 Line #: 17-25 Code: C 
Original Comment #: 158 
Comment: The development of source depletion time and depletion factors is not clear. The 

approach used has not been described in the Workplan Addendum. It would seem that 
the depletion factor significantly affects the predicted maximum concentration in the 
perched zone and into vadose layer 2. 

Interpreting from Figure A.2-15, the apparent depletion half-life for Technetium-99 is 
100 years. For Uranium-238 (Figure A.2-20) the depletion half-life is approximately 200 
years. Lead (Figure A.2-38) appears not to be depleted within 1,000 years. Similarly 
for Arsenic (Figure A.2-57) is not significantly depleted. 
More information on source depletion time and depletion factor procedure will be 
provided. When the 70-year rule was used to calculate the leachate concentration, the 
depletion time was 70 years and source leachate concentration remains constant for the 
70 years. When the leachate concentration from in situ leachate or TCLP analysis is 
available, an exponentially declining source leachate concentration term was used: 

Response: 

C = C, Exp(-at) 
where 

A = area of the grid cell (125 ft  x 125 ft) 
.. 
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Action: 

S66F 
: 1 

C, = initial leachate concentration determined from the in situ leachate or TCLP analysis 
M = mass of contaminant in the grid cell 
q = infiltration rate 

The depletion factor (a) is inversely proportional to the depletion half life. 

Figure A.2-15 is for TC-99 from the Solid Waste Landfill. Since in situ leachate samples 
were available for this case, the loading curve follows an exponentially declining curve. 
In Figure A.2-20, loading curve for uranium-238 to the GMA from the South 
Field/Inactive Flyash Pile is shown. Since 70-year rule was used to estimate leachate 
concentration, constant depletion rate was used for the depletion time of 70 years. The 
loading curve for the GMA is not constant due to variable till and unsaturated GMA 
thickness over these subunits. Furthermore, retardation and other pathways also impact 
this loading curve. The depletion time for lead in Figure A.2-38 is also 70 years. 
Although, the waste/fill is void of lead after 70 years, it does not start to appear in the 
GMA until 240 years. Figure A.2-57 shows that arsenic loading is constant for the 1000 
years. Arsenic loading for the AFP is from the surface water runoff pathway, which was 
assumed to be constant for 1000 years. The loading curves shown in Appendix A-2 
should not be misinterpreted as an indication of source (waste) depletion time. 
The following text has been inserted before line 8 on page A-2-62 (new paragraph): 

"The source depletion time and depletion factor are calculated based on the procedure 
used for calculating the leachate concentration. When the 70-year rule was used to 
calculate the leachate concentration, the depletion time was 70 years and source leachate 
concentration remains constant for the 70 years. When the .leachate concentration from 
in-situ leachate or TCLP analysis was available, an exponentially declining source 
leachate concentration term was used: 

where 

A = area of the grid cell (125 ft x 125 ft), 
C, = initial leachate concentration determined from the in-situ leachate or TCLP 

analysis, 
M = mass of contaminant in the grid cell, and 
q = infiltration rate. 

The depletion factor (a) is inversely proportional to the depletion half life." 

No change to section 5. 

0 Q O p - l  
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- * e -  , . ; > ; ; . e  A46 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: A.2.10.1 Page #: A-2-208 Line #: 18-20 Code: 

Original Comment #: 159 
Comment: 

C 

The conclusion that ODAST is not sensitive to dispersivity may not be a valid conclusion. 
The case presented is overdominated by the decreasing source boundary condition and 
is not appropriate for many of the metals where the source depletion factors are many 
centuries. In other words, this is not the general case and conclusions regarding the 
parameter sensitivity should not be made. 
The conclusion that ODAST results are not sensitive to dispersivity is applicable only for 
OU2 simulations (see Figure A.2-67). In general, dispersivity can have an impact on the 
predicted concentrations. However, under certain circumstances, other factors have a 
dominant role and therefore, the ODAST predications are not very sensitive to the value 
of dispersivity when adsorption dominates, as is the case for uranium-238 in OU 2. 

Response: 

Action: No action. 
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A47 Commenting Organization: Commentor: 
Section #: 5 Page #: 

. Original Comment #: 
Comment : 

Line #: Code: 

Response: 
Action: Changes to Appendix A. 1 based on the change in the toxilogical screening from Region 

I11 to Risk Assessment Guidance Part B. These changes also-incorporate Comments 5-10, 
5-11, 5-12, 5-13, A-41, and corrections resulting from QC efforts. 

The following Tables have been modified: 
A.1-1, A.1-2A, A.1-3A, A.1-4A, A.1-5A, A.l-6, A.l-7, A.l-8, A.l-9, A.l-lOA, 
A.1-11, A.l-2, A.l-13, and A.l-14 

The following new Tables have been inserted: 
A.1-2B, A.1-3B, A.1-4B, A.1-5B, A.l-1OB 

Replace the following on lines 20-24, page A-1-35: 
"As shown in Table A. 1-10, only technetium-99 and uranium isotopes were 
above the screening level. The second screening step was not performed as 
technetium-99 and uranium isotopes were also above the screening levels for 
other pathways. Source term loading from the surface water runoff to the Great 
Miami Aquifer for technetium-99 and uranium isotopes were identified for 
further groundwater modeling. " 
with 
"As shown in Table A.l-lOA, a number of CPCs may reach the Great Miami 
Aquifer above the screening concentrations. For those CPC having predicted 
maximum concentrations exceeding screening concentrations, the diluted Great 
Miami Aquifer concentrations in the full SWIFT cell were predicted and 
compared against the screening concentrations (Table A. 1-IOB). During this 
screening step, arsenic, beryllium, benzo(a)pyrene, dieldrin, radium-226, 
technetium-99, uranium-234, and uranium-238 were above the screening levels. 
However, beryllium, benzo(a)pyrene, dieldrin, and radium-226 concentrations 
only marginally exceed screening concentrations. Reduction in concentrations 
due to adsorption was not considered during this screening step, therefore, these 
CPCs were not considered for further modeling. Only arsenic, technetium-99, 
and uranium isotopes were identified for further groundwater modeling. " 

2. For clarification of screening process, add following text after 'I.. . water 
modeling." in line 32, page A-1-3: 
"Figure A. 1-2 shows the overall approach for surface water modeling and 
screening of CPCs. While determining CPCs in Section 6.0 and Appendix B, 
nutrients, constituents at background levels, and constituents with soil 
concentrations below the EPA RAGs, Part B screening values are screened out. 
Source term concentrations are also calculated and shown in Appendix B. 
Consistent with the conceptual model, runoff concentrations are then developed 
and screened against the EPA RAGs, Part B screening concentrations. 
Concentrations in Paddys Run and the Great Miami River are then calculated for 
the remaining CPCs. Sediment concentrations in Paddys Run and the Great 
Miami River are not calculated because the baseline risk assessment uses more 
conservative (higher) on-subunit sediment concentrations. " 
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TABLE A.l-1 

VARIABLES USED JN THE SURFACE WATER RUNOFF MODEL 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIROMMENTAL MANAGEMENT PROJECT 

Variables 
Active Inactive Solid Waste 

Units Flvash Pile Flvash Pile South Field Landfill 

LS, slope length and steepness facto? 
C, cover factorb 
A, contaminated area' 
CN, scs runoff curve  NO.^ 
8,. available water capacity' 
p ,  soil bulk density' 
Rr, rainfall and runoff factore 
K, soil erodibility factorf 
R,, total storm rainfallg 
T,, storm durationg 

unitless 
unitless 

ha 
unitless 
unitless 
g/cm3 

unitless 
ton/ha 

cm 
hrs 

3.3 
1 .Ooo 

0.9040 
86 

0.150 
0.861 

1 
0.26 
6.35 
24 

3.3 
0.042 
1.3901 

55 
0.150 
0.861 

1 
0.26 
6.35 
24 

1.5 
0.042 
3.8706 

61 
0.154 
1.702 

1 
0.26 
6.35 
24 

1 .o 
0.042 

0.6881 
-5 8 

0.154 
1.830 

1 
0.29 
6.35 
24 

aUnited States Environmental Protection Agency, 1988. "Superfund Exposure Assessment Manual. " Office of 
Remedial Response, Washington, D.C., EPA/5401/1-88/001. EPA, 1988, Figure 2-6 and Site-Specific Information. 

bAtlantic Environmental Services (AES), 1988. "Management of Manufactured Gas Plant Sites. " Volume 111, Risk 
Assessment, Gas Research Institute, Chicago, IL. GRI-87/0260.3. AES, 1988, Exhibit 7-5, 60% Grass Cover 
Assumed for Inactive Flyash Pile, South Field, and Solid Waste Landfill, 0% Grass Cover Assumed for Active 
Flyash Pile. 

'Calculated from Site-Specific Information. 

dunit& States Environmental Protection Agency, 1988. "Superfund Exposure Assessment Manual. " Office of 
Remedial Response, Washington, D.C., EPA/5401/1-88/001. EPA, 1988, Figure 2-6 and Site-Specific Information. 

eAtlantic Environmental Services, 1988. "Management of Manufactured Gas Plant Sites. " Volume 111, Risk 
Assessment, Gas Research Institute, Chicago, IL. GRI-87/0260.3; Mills, W.B., Dean, J.D., Porcella, D.B., 
Gherini, S.A., Hudson, R.J.M., Frick, W.E., Rupp, G.L., and Bowie, G.L., 1982, "Water Quality Assessment: 
A Screening Procedure for Toxic and Conventional Pollutants: Parts 1, 2, and 3," EPA-6001 6-82-004 a. b. c, 
EPA Environmental Research Laboratory, Office of Research and Development, Athens, GA. AES, 1988, Exhibit 
7-11: Mills et al., 1982. 

fAtlantic Environmental Services (AES), 1988. "Management of Manufactured Gas Plant Sites. " Volume 111, Risk 
Assessment, Gas Research Institute, Chicago, IL. GRI-87/0260.3. AES, 1988, Exhibit 7-2 and Site-Specific 
Information. 

gHershfield, D.M., 1961. "Rainfall Frequency Atlas of the United States: For Durations from 30 Minutes to 24 
Hours and Retain Periods from 1 to 100 Years." U.S. Department of Commerce, Washington, D.C., Technical 
Paper No. 40. 1-year, 24-Hour Storm Event (HERSHFIELDS, 1961). 

FER\CRUZRI\TLC\APP-A\TABAl. IUune8. 1994 1251pm A-38 



5661- FEMP-OUOZ-5 DRAFT 
June 15. 1994 

i:, 

x x x x x . x  x x x x x x x 
o o o w w o o o o o o o o  
V I - - w w - m m V I b b b l -  
? ? ? ? ? O ? 0 ? 0 ? ? ? “ “  

12 m 
9 
E a 
C a 
a 0 

I- - 
Z 

00 m 
9 
E a .- 
C 
0 
a 
P, 

Y - 

0 
d s m 
9 
E a 
C 
0 
3 

.- 
Y 

z 

0 
9‘ 
E 

e 
fi  

a 
E 
.- Y 

00 m 
9 
E 

s 
a .- 

r5 

z 
9 
E a .- 
L 
0 
r5 

3 
9 
E 
3 
C 
._ 

5 

w m 
VI m 
Q 

9 
E a .- 
C 

5 

00 m 
9 
E 

E 
3 

a 
C 
.- 

; c 
0 
C 

m 
W - 
c) e 
E 

E 
3 

a 
C 
.- 

od 
8 
Y c 
N 



FEMP-OUOZ-5 DRAFT 
June 15, 1994 

...... 

006S"a ' - 

A 4 0  



W 
(v 

9 
E a .- 
3 

d m 
9 
E a 
3 
5 

FEMP-OUOZ-5 D U E 5  6 6 1 
June 15, 1994 



J 

- 0 -  
I . + +  
2 S S  
X X X  
N P W  

m m m  ? ? ' ?  

Y N -  
t + +  

x x x  

FJZMP-OU02-5 DRAFT 
June 15. 1994 

. .  

A 4 2  

x x x x x -  x x x Y x 



L 
al e a 

EMP-OU02-5 DRAFT 
June 15. 1994 5 G G l i  

.... 

Y - H N  c + + +  
2 2 2 2  
X X X X  

a 0 0 0  
b + + +  

2 s s 2  
5 
N 
'i! 
N 



566N I FEMP-OUM-5 DRAFT 
June 15, 1994 

0 
3 

3 e 
0 x w  C 

U 



FEMP-OUOZ-5 DRAFT 
June 15, 1994 

5661; 

6 P 
2 

E 
w 
c;l m 

v 
E] 
K 
I- 

VI 
C? 

9 
K 
m 
09 
CI 



FEMP-OU02-5 DRAFT 
June 15. 1994 

H O N N  + + + +  
s E l s s !  n n n n n n n n n n n , , , ,  z z z z z z z z z z z , , , ,  
' " t ? ?  
- , - w  

OP 
El 

t 
K 

m - 
? P 7 a -g57 
0, s 2 , .*::; ...... 3 

q ? \9 m :e:- . &* ? 

...... ...... 
X X X : < K X  . . . .  
w 0 m , w:? 
m \ D m ,  CJ 

...... ...... .... 

- + 
2 
X 

2 

A 4 6  



FEMP-OUOZ-5 DRAFT 
June 15, 1994 



FEMP-OU02-5 DRAFT 
June 15, 1994 



FEMP-OU02-5 DRAFT 
June 15, 1994 

9 N - O  
t + + +  s s s s  
X K X X  

5661' 

A 4 9  



. -  .. - . . . .  + ,  ' 

.Y 

- 
4 

2 
X 

m 

FEMP-OUOZ-5 DRAm 
June 15, 1994 

a:'. 

.++. - ..*.: :e. 0 
:::*a * 
*:: p *.:: p 
m::; p 

. . .  ...... ....... ...... ........ 

......... ............. ... 

....... .:.:.:.7.:. . 

eo m 
9 
E a 

a 
E 

.- 
C 0 
Y 

5 
c;' 
E a 

a 

.- 
C 0 

a 
I - 

0 
9' 
E a 

2 
tj 

.- I 
C 

2 
c;' 
E 
a .- 
C 

5 

6- 

% W 

4 C 
0 
C 

s 
.- 5 
m 
c;' 

E 
3 

C 

00 m 
c;' 
.- 5 
s E 

A-SO 



FEMP-OUOZ-5 DRA 
June 15, 1994 

- 
Modeled Range of Measured Concentrations in SSODd 

Filtered Unfiltered Unknown 
Constituent of Concentrations 
Potential Concerna Units in S S O D ~ . ~  

RADIONUCLIDES 

Uranium-234 pCi/L 51.4 15.9 

Uranium-238 pCi/L 51.3 15.9 

-e 

Total Uranium Pg/L 180 14-44 14-24 

INORGANICS 

Lead 34.0 2.2 

TABLE A.1-6 

COMPARISON OF MODELED RESULTS TO MEASURED 
SURFACE WATER CONCENTRATIONS IN THE 

STORM SEWER OUTFALL DITCH 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

aCPC listed only if measured data were available for comparison 

bModeled from surface soil sources in the Active Flyash Pile only 
a 

CSSOD - Storm Sewer Outfall Ditch 

dConcentrations in samples from locations ASIT-002, ASIT-006, and ASIT-007 

eData not available or all were nondetects 
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bkdeled 
Concentrations 
in Paddvs Runb 

TABLE A.1-8 

Range of Measured Concentrations in Paddys RunC 

Filtered Unfiltered Unknown 

COMPARISON OF MODELED RESULTS TO MEASURED 
SURFACE WATER CONCENTRATIONS IN PADDYS RUN 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

0.02 
0.006 

Constituent of 

NDe 0.435 ND 

ND 0.17 ND Plutonium-238 K i / L  

0.001 

D+31 
4.78 Uranium-234 pCi/L 

ND 0.25-0.266 ND 

ND ND 24 

2.2-3.2 1.42-5.0 3.68-4.26 

Total Uranium 

5 .08 

€5 -9 

Arsenic F=EF 

~ ~ ~~~ 

2.8-6.2 1.74-6.8 3.5-3.66 

9-15 4.57-9.0 -d 

INORGANICS 

0.16 I 38 I ND I ND 

aCPC listed only if measured data were available for comparison 

bModeled from surface soil sources in the Solid Waste Landfill, South Field, and Inactive Flyash Pile 

'Concentrations in samples from locations W-1 1, ASIT-003, IFP-SW-03, and IFP-SW-04 

dData not available 

eND = Data were all nondetects 
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LOADING TO THE GREAT MIAMI AQUIFER FROM 
PADDYS RUN AND CPC SCREENING FOR GROUNDWATER MODELING, 

SOLID WASTE LANDFILL 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

F'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Predicted Maximum 
Aquifer Concentration Screening Concentrations Groundwater 

CGMA (pCi/L RAD) (pCi/L RAD) Modeling 
Constituents (pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 
Arsenic 
Bery lium 

Radium-226 
Radium-228 
Strontium-90 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total (non-RAD) 

(-JOO".7 n 
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TABLE A.1-1OA 

LOADING TO THE GREAT MIAMI AQUIFER FROM 
PADDYS RUN AND CPC SCREENING (FIRST STEP) FOR GROUNDWATER MODELING, 

INACTIVE FLYASH PILE/SOUTH FIELD 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituents 

Predicted Maximum 
Aquifer Concentration Concentrations Groundwater 

CGMA (pCi/L RAD) (pCi/L RAD) Modeling 
(pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 
Arsenic 
Beryllium 
Lead 

ORGANICS 
.. . 

Benzo(a)anthracene 
Benzo( a)py rene 

RADIONUCLIDES 
. . .. 

No 

Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Radium-228 
S trontium-90 
Technet ium-99 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium-Total (non-RAD) 

... 

a .... . 

..... 

No 

No 
Yes 
Yes 

. . . . . . . . . 

0 ooa73,1 
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TABLE A.1-11 

LOADING TO THE GREAT MIAMI AQUIFER FROM THE 
STORM SEWER OUTFALL DITCH AND CPC SCREENING (FIRST STEP) 

FOR GROUNDWATER MODELING, ACTIVE FLYASH PILE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Predicted Maximum 
Aquifer Concentration Screening Concentrations Groundwater 

CGMA (pCi/L RAD) (pCi/L RAD) Modeling 
Constituents (pg/L non-RAD) (pg/L non-RAD) Required 

INORGANICS 

Arsenic Yes 

Beryllium Yes 

Lead 
...................... 

RADIONUCLIDES 

Neptunium-237 

Plutonium-23 8 

Plutonium-239/240 

Radium-226 

Radium-228 

Strontium-90 

Uranium-234 

Uranium-235/236 

Uranium-238 

Uranium-Total (non-RAD) ...................... 

Yes 
:y& 
y& 

Yes 

Yes 
y& 

Yes 

Yes 

Yes 

Yes 

......... 

............... ......... ......... 
......... 
. .  ........ ..... ....... ............. 

...... . . . . . .  ........ ........ 
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TABLE A.l-13 

COMPARISON OF GREAT MIAMI AQUIFER AND MODELED RESULTS 
FROM SURFACE RUNOFF PATHWAY, ACTIVE FLYASH PILE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Model Predicted GMA GMA Wells 2014 
Constituents of and 204gb Concentration from 
Potential Concerna Units Minimum Maximum SSOD Loadinn' 

RADIONUCLIDES 
wnfiitered)d 

:$p29() Neptunium-237 pCi/L 0.48 0.48 ............. .. t ........... ............. 

Radium-226 
Uranium-234 

pCi/L 0.17 1.40 
pCi/L 1 .oo 83.20 

@i'yJ! 
'3:F:f)QQ .... .'+. 

. ..d .... ..:..:. .............. ............. 
................. 
................ ................ ................. ............... 
(?j*TSB 

i'$').'Q(-JO . . .  Uranium-23 8 pCi/L 2.10 89.90 ..,. . 

........... .............. ............... pCi/L 0.22 1.86 ............ Uranium-235/236 
. . . . . . . . . .  . . . . . . . . . . . .  ................. ................ 

INORGANICS 
(Filtered) 

Lead ccg/L 6.00 6.00 $qgz 
. . .  ..... .......... .............. 

%PC listed only if measured data were available for comparison 
bThese two GMA wells are close to the SSOD 

'Model predicted concentrations are considered equivalent to filtered samples 
dOnly unfiltered data were available for comparison for radionuclides 

GMA - Great Miami Aquifer 
SSOD - Storm Sewer Outfall Ditch 

................................................ 

71 6 
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June IS, 1994 5661t 
TABLE A.l-14 

SUMMARY OF CONSTITUENTS OF CONCERN FOR GROUNDWATER 
FROM SURFACE WATER PATHWAY 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Model Predicted Maximum GMAb 
Constituents of Potential Concern (CPC)~ Units Concentration 

SOLID WASTE LANDFILL 

LIME SLUDGE PONDS 
None 

SOUTH FIELD/INACTIVE FLYASH PILE 
. . . . . . . . 

e 

ACTIVE FLYASH PILE 

0804? 6 
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TABLE A.l-14 
(Continued) 

FEMP-OU02-5 DRAFT 
June 15, 1994 

Model Predicted Maximum GMAb 
Constituents of Potential Concern (CPCIa Units Concentration 

ACTIVE FLYASH PILE (Continued) 

Urani~m-235/236~ 
Uranium-238 
Uranium-Totale 

pCi/L 
pCi/L 
PfdL . . . . . . . . . . 

V P C  listed only if above screening concentration. 

n the full SWIFT cell. 
. . . . . . . . .... . .  
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" *For clarification, change the text on line 27-29, p A-1-4 which now reads "The I&M 1' 

detected concentrations in the seeps in the Inactive Flyash Pile and South Field, and the 
estimated seep flow rates were also used to define the source term for Paddys Run and 
the Great Miami Aquifer." to: 

"The maximum detected concentrations in the seeps for the subsurface soil CPCs 
in the Inactive Flyash Pile and South Field, and the estimated seep flow rates, 
were also used to define on-subunit surface water concentrations during a storm 
event and the source term for the Great Miami River and the Great Miami 
Aquifer. " 

Replace the following text on page A-1-5, lines 20-27 
"Predicted Great Miami Aquifer concentrations were compared to conservative 
risk-based screening criteria which were derived by EPA Region I11 and based 
on a carcinogenic risk of 1 x l o 7  and a non-carcinogenic Hazard Index (HI) of 
0.1. If predicted on-site maximum Great Miami Aquifer concentrations were 
greater than the screening concentration, then full SWIFT I11 block (125 foot 
wide) dilution was calculated to see if predicted SWIFT I11 model concentrations 
will exceed the screening concentrations anywhere in the SWIFT model. If the 
full block dilution concentration exceeded the screening concentration, the source 
term for the constituent of potential concern (CPC) was assigned for groundwater 
modeling. " 
with the following text: 
"Runoff loading from four storm events (2.5 inch in 24 hours) was assumed to 
equal the annual loading to the stream. The predicted Great Miami Aquifer 
concentrations were compared to conservative risk-based screening values 
calculated using the EPA Risk Assessment Guidance (RAGs), Part B (EPA 
1991d) short equations for water. If the predicted on-site maximum Great Miami 
Aquifer concentrations were greater than the screening concentration, then the 
full SWIFT I11 block (125 foot wide) mixing was calculated to see if the 
predicted SWIFT I11 model concentrations will exceed the screening 
concentrations anywhere in the SWIFT model. If the full block mixing 
concentration exceeded the screening concentration, the source term for the CPC 
was assigned for groundwater modeling." 

Change the sentence on lines 5-7 on page A-1-32 with: 
"Screening levels have been determined for the Operable Unit 2 CPCs based on 
the EPA RAGs, Part B short equations for water." 

"a lo-' increased risk for carcinogens and a 0.1 HI for non-carcinogens" in line 6, page 
A-1-32 has been replaced with "EPA RAGs, Part B guidelines". 

Insert a new paragraph after line 2, page A-2-203: 
"Table A.2-57A shows the concentrations in the Great Miami Aquifer of the 
CPCs above screening concentrations in Table A.2-47. Concentrations are 
reported at the uranium-238 maximum (on-site and FEMP boundary) locations 
and time. These concentrations were estimated from the results reported in 
Tables A.2-51 and A.2-52 by applying a scaling factor equal to the ratio of 
ODAST output for background modeling to the ODAST output for the waste at 
current conditions. Table A.2-57A shows that except uranium-238, all CPCs are 
below the screening concentrations. Predicted maximum uranium-238 
concentration in the Great Miami Aquifer was 0.18 pCi/L compared to a 
screening concentration of 0.17 pCi/L for uranium-238. " 
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. .  . . . 7-3 .. . . .  . 
, , I t : . ,  Insert a new paragraph after line 16, page A-2-203: 

"Table A.2-58A shows the concentrations in the Great Miami Aquifer of the 
CPCs above screening concentrations in Table A.2-48. Concentrations are 
reported at the uranium-238 maximum (on-site and FEMP boundary) locations 
and time. These concentrations were estimated from the results reported in 
Tables A.2-53 and A.2-54 by applying a scaling factor equal to the ratio of 
ODAST output for background modeling to the ODAST output for the waste at 
current conditions. Table A.2-58A shows that maximum concentrations of 
uranium isotopes and strontium-90 can exceed screening concentrations. " 

Replace "Figures A.2-70 and A.2-71" in line 2, page A-2-220 with "Figure A.2-70". 

Delete "1 to" in line 4 , page A-2-220. 

Remove Figure A.2-71 from the document. 

Replace the following sections with the following text. 

A. 1.5.1 Solid Waste Landfill 
Tables A, 1-2a and A. 1-2b present the results of surface water modeling for the Solid 
Waste Landfill based on a single storm event using the MUSLE model. Table A.l-2a 
also shows the screening of CPCs based on comparison of on-subunit runoff 
concentration against the EPA RAGS, Part B based screening concentrations for water. 
A total runoff of 23.2 m3 was calculated during the 24-hour storm event. The model 
results show that the small mass of constituents from the Solid Waste Landfill that 
partition into the water, combined with dilution in the Great Miami River from a flow 
of 3300 ft3/sec results in low surface water concentrations. The radionuclide 
concentrations in on-subunit runoff range from a minimum of 1.2 x 10" pCi/L for 
plutonium-239/240 to a maximum of 25 pCi/L for uranium-238. Note that the 
plutonium-239/240 runoff concentration is below the screening value. Concentrations in 
the Great Miami River range from a minimum of 1.4 x lo7 pCi/L for radium-226 to a 
maximum of 7.1 x pCi/L for uranium-238. Maximum inorganic concentrations were 
0.8 pg/L in runoff and 2.3 x 10' pg/L in the Great Miami River for Arsenic. Except 
for phenanthrene, all organics in runoff were predicted to remain below 3.4 x pg/L 
and below 9.6 x lo9 pg/L in the Great Miami River. Phenanthrene, a CPC for which 
EPA RAGS, Part B screening concentration is not available, is predicted to be at a 
concentration of 55 pg/L in runoff and 1.6 x 10" pg/L in the Great Miami River. These 
concentrations remain only through the duration of the storm. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Solid Waste Landfill. For example, the 
modeled sediment concentration for uranium-238 was 229.7 mg/kg compared to 230 
mg/kg in the soil source term. 

A.1.5.2 Lime Sludge Ponds 
The Lime Sludge Ponds are contained within soil berms that contain storm water and 
therefore were not considered a source of contaminants to the surface waters. No surface 
water pathway modeling was conducted. 
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b;. 1 S . 3  ‘ Inactive Flvash Pile 5661‘“ 
Tables A. 1-3A and A. 1-3B present the results of surface water modeling for the Inactive 
Flyash Pile, based on a designated single storm event using the MUSLE model and 
loading from seeps in the Inactive Flyash Pile during the storm event. Table A. 1-3A also 
shows the screening of CPCs based on a comparison of on-subunit runoff concentration 
against the EPA RAGs, Part B based screening concentrations for water. A total runoff 
of 29.1 m3 was calculated during the 24-hour storm event. For radionuclides, on-subunit 
surface water concentrations range from a minimum of a 8.1 x 10” pCi/L for cesium-137 
(below the screening concentration for cesium-137) to a maximum of 163 pCi/L for 
uranium-234. For CPCs above screening concentrations, radionuclide concentrations in 
the Great Miami River range from a low of 2.9 x pCi/L for plutonium-2391240 to 
a high of 8.0 x 10“ pCi/L for uranium-234. All inorganics and organics were predicted 
to remain below 13 pg/L in on-subunit surface water ahd 6.4 x lo5 pg/L in the Great 
Miami River. These concentrations remain only through the duration of the storm. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Inactive Flyash Pile. For example, the 
modeled uranium-238 sediment concentration was 23.6 mg/kg compared to 26.4 mg/kg 
in the surface soil source term. 

A. 1 S .4  South Field 
Tables A. 1-4A and A. 1-4B present the results of surface water modeling from the South 
Field based on a designated single storm event using the MUSLE model. Table A. 1-4A 
also shows the screening of CPCs based on a comparison of on-subunit runoff 
concentrations against the EPA RAGs, Part B based screening concentrations for water. 
A total runoff of 192 m3 was calculated during the 24-hour storm event. Modeling 
results showed that on-subunit surface water radionuclide concentrations range from a 
low of 6.9 x lo3 pCi/L for cesium-137 to a high of 1.7 x pCi/L for technetium-99. 
For some radionuclides, like cesium-137, predicted on-subunit surface water 
concentrations are below the screening concentrations. For the remaining radionuclide 
CPCs, concentrations in the Great Miami River ranged from 6.6 x lo7 pCi/L for 
plutonium-238 to 0.5 1 pCi/L for technetium-99. Modeled uranium-238 concentrations 
were 151 pCi/L and 4.5 x 10” pCi/L for on-subunit surface water and the Great Miami 
River, respectively. All inorganics were predicted to be below 12.2 pg/L in on-subunit 
surface water and below 3.7 x 10“ pg/L in the Great Miami River. Phenanthrene was 
predicted to be at 151 pg/L in on-subunit surface water and 4.7 x lo3 pg/L in the Great 
Miami River. Other organics were predicted to be below 0.49 pg/L and 1.5 x lo-’ pg/L, 
in on-subunit surface water and the Great Miami River, respectively. These 
concentrations remain only through the duration of the storm. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the South Field. For example, the modeled 
uranium-238 sediment concentration was 26.1 mg/kg compared to 27.7 mg/kg in the soil 
source term. 

A.1.5.5 Active Flyash Pile 
Tables A. 1-5A and A. 1-5B present the results of surface water modeling from the Active 
Flyash Pile based on a single storm event using the MUSLE model. Table A.l-5A also 
shows the screening of CPCs based on a comparison of on-subunit runoff concentrations 
against the EPA RAGs, Part B based screening concentrations for water. A total runoff 
of 285.5 m3 was calculated during the 24-hour storm event. No dilution of runoff 
concentrations was assumed in the Storm Sewer Outfall Ditch. Therefore, runoff 
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concentration and the Storm Sewer Outfall Ditch concentrations are modeled to be equal. 
This is a very conservative assumption since during the storm event, it is likely that 
runoff from the east side of the Storm Sewer Outfall Ditch and upgradient of the Active 
Flyash Pile will also drain into the Storm Sewer Outfall Ditch. The amount of runoff 
contribution to the Storm Sewer Outfall Ditch from the east side of the Storm Sewer 
Outfall Ditch is estimated to be the same order of magnitude as the runoff from the 
Active Flyash Pile. However, for modeling purposes, flow from a storm event from the 
east side of the Storm Sewer Outfall Ditch was assumed to be zero. Although most of 
the flow in the Storm Sewer Outfall Ditch infiltrates to the Great Miami Aquifer, it was 
assumed that 44 percent of the flow reaches Paddys Run. 

The predicted runoff concentrations of radionuclides from the Active Flyash Pile into the 
Storm Sewer Outfall Ditch ranged from 2.0 x lo2 pCi/L for thorium-232 to 51.4 pCi/L 
for uranium-234. Radionuclide concentrations in the Great Miami River were predicted 
to range between 1.2 x lo7 pCi/L for plutonium-239/240 to 7.8 x 10" pCi/L for 
uranium-234 and uranium-238. For inorganic parameters, the predicted concentrations 
in runoff and the Storm Sewer Outfall Ditch ranged from 4.2 x pg/L for thallium 
to 34 pg/L for lead. Inorganic concentrations in the Great Miami River were predicted 
to remain below 5.2 x 10" pg/L. There were no organic CPCs identified for the surface 
soils from the Active Flyash Pile. These concentrations remain only through the duration 
of the storm. When rainfall and runoff cease, no surface water is expected in the Storm 
Sewer Outfall Ditch. 

Modeled sediment concentrations resulting from a single runoff event are comparable to 
the source term soil concentrations for the Active Flyash Pile because sediment mixing 
was not considered. For example, the modeled uranium-238 sediment concentration was 
9.57 mg/kg, compared to 10.7 mg/kg in the soil source term. Sediment concentrations 
would be expected to decrease downgradient and following the rainfall event because of 
dispersion through sediment transport and gradual mixing with sediment from other 
sources. 

Table A. 1-6 compares predicted and observed concentrations in the Storm Sewer Outfall 
Ditch. The modeling results are comparable to analytical results from filtered samples. 
However, due to a small database for the filtered surface water samples, Table A. 1-6 also 
presents analytical results from unfiltered samples and samples whose filtered/unfiltered 
status is unknown. Predicted and observed concentrations for the CPCs are on the same 
order of magnitude, with the exception of lead and total uranium. The model predicts 
more than one order of magnitude higher concentrations than the observed data for these 
two constituents. Comparison to within an order of magnitude is considered acceptable 
because there are additional FEMP sources to the Storm Sewer Outfall Ditch that were 
not modeled and surface water samples were not taken during a storm event 
corresponding to the modeled condition of 2.5 inches of rainfall in 24 hours. Data 
corresponding to the modeled storm conditions are difficult to obtain and are not 
available. 

A. 1 S . 6  
Modeling results indicate that surface water runoff from the Solid Waste Landfill, 
Inactive Flyash Pile, South Field, and Active Flyash Pile reaches Paddys Run. Table 
A. 1-7 shows the combined effect of all Operable Unit 2 subunits on Paddys Run and the 
Great Miami River. Combined sediment concentrations in the Paddys Run or the Great 
Miami Aquifer were not calculated because these combined sediment concentrations were 

o o o 7 2 p o t  needed for the baseline risk assessment. For radionuclides, total concentrations in 

Combined Modeling Results 
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Paddys Run range from a low of 1.2 x 10" pCi/L for plutonium-239/240 to a high of 412 
pCi/L for technetium-99. Concentrations of radionuclides in the Great Miami River 
ranged from 1.5 x 10" pCi/L for plutonium-239/240 to 0.5 pCi/L for technetium-99. 
All inorganics were predicted to be below 0.8 pg/L in Paddys Run and below 9.4 x 10" 
pg/L in the Great Miami River. All organics, except phenanthrene, were predicted to 
be below 1.3 x l o 2  pg/L and 1.6 x pg/L, in Paddys run and the Great Miami River, 
respectively. Phenanthrene is predicted to be at 3.88 pg/L and 4.7 x pg/L in Paddys 
Run and the Great Miami River, respectively. 

Table A. 1-8 compares model predicted and measured concentrations in Paddys Run. 
Modeled results represent constituent concentrations in the dissolved phase, therefore, the 
results should only be compared to analytical results from filtered samples. However, 
due to a small database for the filtered surface water samples, Table A. 1-8 also presents 
analytical results from unfiltered samples and samples whose filtered/unfiltered status is 
unknown. Table A. 1-8 shows that the model predictions are comparable to observed data 
for uranium isotopes, and are one to two orders of magnitude below the observed data 
for the other constituents. Comparison to within one to two order(s) of magnitude is 
considered acceptable because there are additional FEMP sources to the Paddys Run that 
were not modeled and surface water samples were not taken during a storm event 
corresponding to the modeled condition of 2.5 inches of rainfall in 24 hours. Data 
corresponding to the modeled storm conditions are difficult to obtain and are not 
available. 

Replace the following sentence on lines 4:5 on page A-1-35 
"As shown in Table A.l-9, none of the constituents are above the screening level." 
with 

"As shown in Table A.l-9, only arsenic concentration in the Great Miami 
Aquifer was above the screening concentration. However, when mixing with the 
full SWIFT cell was considered, predicted arsenic concentration was 1.82 x 10" 
pg/L, which is only marginally above the screening concentration of 1.46 x 10" 
pg/L. Furthermore, the predicted arsenic concentration does not consider 
reduction in concentration due to adsorption. " 

Replace the following on lines 29-31 on page A.l-35 
"As shown in Table A. 1-1 1, arsenic, beryllium, lead, neptunium-237, radium-226, 
radium-228, uranium-234, uranium 2351236, uranium-238, and total uranium were 
predicted to be above screening concentrations. " 
with 
"As shown in Table A. 1-1 1, arsenic, beryllium, neptunium-237, plutonium-238, 
plutonium-2391240, radium-226, radium-228, strontium-90, uranium-234, uranium 
235/236, uranium-238, and total uranium were predicted to be above screening 
concentrations. " 

Replace the following on lines 1-3 on page A-1-43: 
"screening step, predicted arsenic, beryllium, neptunium-237, uranium-234, and uranium- 
238 concentrations were above the screening levels and therefore source term loading 
from the surface water runoff pathway to groundwater for these constituents was 
developed. " 
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with 

"screening step, predicted arsenic, beryllium, neptunium-237, radium-226, uranium-234, 
and uranium-238 concentrations were above the screening levels. However, the radium- 
226 concentration calculated without considering adsorption effects is only marginally 
above the screening concentration, and therefore radium-226 was not considered for 
further modeling. Source term loadings from the surface water runoff pathway to 
groundwater were developed for arsenic, beryllium, neptunium-237, uranium-234, and 
uranium-238. " 

Replace the subsection A. 1.7.5 with new text as follows: 
A. 1.7.5 Combined Loading 
Table A.l-14 lists all the CPCs for groundwater from the surface water pathway. No 
CPCs from the Solid Waste Landfill were considered for further modeling, and surface 
water modeling for the Lime Sludge Ponds was not performed. Although 17 CPCs were 
identified for the surface water pathway to the Great Miami Aquifer from the Inactive 
Flyash Pile and South Field, only arsenic, technetium-99 and uranium isotopes were 
considered for detailed modeling in the Great Miami Aquifer. The Active Flyash Pile 
results in three inorganic and nine radionuclides as CPCs. However, only arsenic, 
beryllium, neptunium-237, and uranium isotopes remained CPCs after the second 
screening step, and were considered for detailed groundwater modeling. 

A-48 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Changes to Section A.2 due to changes in risk assessment and screening values: 

The following Tables have been modified: 
A.2-6, A.2-8, A.2-14, A.2-15, A.2-16, A.2-17, A.2-18, A.2-20, A.2-21, A.2-22, A.2- 
23, A.2-24, A.2-25, A.2.27, A.2-28, A.2-29, A.2-30, A.2-31, A.2-32, A.2-33, A.2-34, 
A.2-36, A.2-37, A.2-38, A.2-39, A.2-40, A.2-41, A.2-42, A.2-43, A.2-44, A.2-45, 
A.2-46, A.2-47, A.2-48, A.2-49, A.2-50, A.2-51, A.2-52, A.2-53, A.2-54, A.2-55, 
A.2-56, A.2-57, A.2-58 

The following new Tables have been inserted: 
A.2-57A, A.2-58A 

"two orders" in line 31, page A-2-63 has been replaced with "one order". 

"Except ... Landfill." in lines 5-9, page A-2-72 has been replaced with the following: 

"For all the CPCs, observed concentrations are comparable with the background 
concentration, which is consistent with the model prediction that the impact of the Solid 
Waste Landfill on the Great Miami is negligible." 

The following text has been inserted after line 23, page A-2-146: 

"The uranium-238 vs. total uranium relationship was used a limited number of times 
when total uranium analysis was available for, a soil but uranium-238 analysis was not 
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FEMP-OU02-5 DRAFT 
June 15. 1994 

TABLE A.2-6 

MEDIA PARAMETERS FOR VADOSE ZONE MODEL 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

~~ 

Vadose Zone 

Parameter Layer la  Layer 2b 

SOLID WASTE LANDFILL 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

41 39 

6 25 

1.89 1.60 

Field capacity (%) 37.1 4.5 

Organic content (%) 1.43 0.87 

Fines passing less than 200 mesh (%) 70.1 16.5 

LIME SLUDGE PONDS 

Porosity (x) 

Specific yield (%) 

Bulk density (g/cc) 

41 39 

6 25 

1.73 1.60 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

28 14 

1.65 0.87 

70.1 16.5 

INACTIVE FLYASH PILE 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

See footnotes at end of table ‘. 0 0 0 7 Y A  

41 39 

6 25 

1.85 1.60 

37.1 4.5 

1.69 0.87 

70.9 16.5 
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FEMP-OUOZ-5 DRAFT 
June 15, 1994 

TABLE A.2-6 
(Continued) 

Vadose Zone 
~~ 

Parameter Layer la Layer 2b 

SOUTH FIELD 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

41 39 

6 25 

1.85 1.60 

37.1 4.5 

1.69 0.87 

70.9 16.5 

ACTIVE n Y A S H  PILE 

Porosity (%) 

Specific yield (%) 

Bulk density (g/cc) 

Field capacity (%) 

Organic content (%) 

Fines passing less than 200 mesh (%) 

41 

6 

1.850 

37.1 
:yyJ 

70.9 

. .  .. :-: ..... ........... ....... .............. 

39 

25 

1.600 

4.5 

0.87 

16.5 - 

aLayer 1 consists of a clay-rich glacial till interbedded with glaciofluvial sand and gravel stringers. 
However, Layer 1 consists of only glacial till. 

bLayer 2 consists of unsaturated well-sorted sand and gravel outwash deposits existing above the Great 
Miami Aquifer. 

FER\CRU~RIULG\APP-A\TABA~-~UU~C~. 1994 10:37am 
A-70 



FEMP-OUOZ-5 DWFT 
June 15, 1994 

5 6 fi li 
TABLE A.2-8 

DISTRIBUTION COEFFICIENTS, K,,", AND DECAY HALF LIVES FOR 
CONSTITUENTS OF POTENTIAL CONCERN 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Distribution Coefficient (mL/g) 
Constituent of Kw Decay Half- 

Glacial Great Miami (dig) Life (days) Potential Concern 
Overburden Aauifer 

RADIONUCLIDES 
Cesium- 137 1.81 x 10+3 1.37 x 10+3 NA 1.10 x 10+4 
Lead-2 10 3.00 x 10+3 3.80 x lo+' NA 8.13 x 10+3 

Plutonium-23 8 1.70 x 10+3 1.00 x lo+' NA 3.20 x 10+4 

Neptunium-237 5.50 x lo+' 5.00 x lo+' NA 7.81 x lofs 

Plutonium-239/240 1.70 x 10+3 1.00 x lo+' NA 8.81 x IOf6 
Radium-224 
Radium-226 

6.96 x lo+' 1.06 x lo+' NA 3.62 x lo+' 
6.96 x lo+' 1.06 x lo+' NA 5.84 x 10+5 

Radium-228 6.96 x lo+' 1.06 x lo+' NA 2.10 x 10+3 
Ruthenium-106 
Strontium-90 

8.00 x lo+' 5.50 x lo+' NA 3.67 x lo4 
1.00 x lo+' 2.50 x lo+' NA 1.04 x 10'4 

Technetium-99 1.18 x 10' 7.00 x lo-' NA 7.77 x 10+7 

Thorium-230 5.80 x 10+3 3.20 x 10+3 NA 2.81 x 10+7 
Thorium-228 5.80 x 10+3 3.20 x 10+3 NA 6.98 x lo+' 

Thorium-232 5.80 x 10+3 3.20 x 10+3 NA 5.10 x lo+'' 
Uranium-234 2.00 x lo+' 1.48 x lo+' NA 8.92 x lo+' 

Uranium-235/236 2.00 x lo+' 1.48 x lo+' NA 2.57 x lo+" 
Uranium-238 2.00 x lo+' 1.48 x lo+' NA 1.63 x lo+'' 
Uranium-Total 2.00 x lo+' 1.48 x lo+' NA 1.63 x lo+" 

ORGANICS 

1,4-Dioxane Variable 6.91 x lo4 3.80 x lo-' 6.60 x lo-' 
1,1,2 Trichlorotrifluoroethane Variable 1.82 x 10-I 1.00 x lo+' 1.47 x 

Acry lonitrle Variable 3.09 x 1.70 x lo+' 4.59 x 10" 
Aroclor-1254 Variable 1.95 x 1.07 x none 
Aroclor- 1260 Variable 2.35 x 1.29 x none 
Benzo( a)anthracene Variable 7.28 x 4.00 x 10" 2.77 x 
Benzo(a)pyrene Variable 1.74 x 10+3 9.55 x  io+^ 2.77 x 10+3 

I .  

OOQ77e: See notes at end of table 
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TABLE A.2-8 
(Continued) 

Distribution Coefficient (mL/g) 
Constituent of L Decay Half- 
Potential Concern Glacial Great Miami (mL/g) Life (days) 

Overburden Aquifer 
ORGANICS 
(Continued) 

Benzo(b) fluoranthene Variable 6.77 x 3.72 x 2.48 x 
..... 

alate 
Carbazole 
Dibenzo( a, h)anthracene 
Dieldrin 

Heptachlorodibenzo-p-dioxin 
Heptachlorodibenzofuran 
Ideno( 1,2,3-cd)pyrene 
Octachlorodibenzo-p-dioxin 

Tetrachlorodibenzofuran 

Variable 
Variable 
Variable 
Variable 

Variable 
Variable 
Variable 
Variable 

Variable 

1.73 x lo+' 
3.55 x 10+O 

5.75 x 10+O 
1.70 x 10+3 

1.91 x 10+4 
8.32 x 10+4 
2.88 x lo+' 

1.20 x 10+3 

9.50 x lo+' 
1.95 x 10+3 
9.33 x 10+5 
3.16 x 10+3 

1.05 x 1 0 + 7  
4.57 x 10'7 
1.58 x lo+* 

6.61 x 10+5 

3.89 x 10" 

3.85 x 10+3 
2.55 x 10+3 

none 
1.12 x lof2 
2.89 x 10+3 

none 

none 
. .  

. .  

INORGANICS 
Antimony 2.50 x lo+' 4.50 x lo+' NA none 
Arsenic 2.00 x lo+' 2.00 x lo+' NA none 
Beryllium 1.30 x 10+3 2.50 x NA none 
Lead mu;* 
.................... ............... ........................... 

3.00 x 10+3 3.80 x 10" NA none 

NA - Not Applicable 

none - Constituent does not decay 
Variable - Distribution coefficient for Glacial Overburden varies from subunit to subunit 

................................. 

......... 

- .. 
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TABLE A.2-14 

LIST OF CONSTITUENTS OF POTENTIAL CONCERN FOR VADOSE ZONE MODELING 
FOR THE SOLID WASTE LANDFILL 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituents of Potential Concern 
Radionuclides Organics Inorganics 
Cesium- 137 
Lead-2 10 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 

1,4-Dioxane 

Aroclor- 1254 
Aroclor- 1260 
Benzo( a)anthracene 

2iM&$b&lp.Ilthal-ene 
............... ..................................... ............................................ 

Radium-224 Benzo(a)pyrene 
Radium-226 
Radium-228 
Strontium-90 
Technet ium-99 
Thorium-228 
Thorium-230 

Benzo(b)fluoranthene 

................... 
Heptachlorodibenzo-p-dioxin 

Thorium-232 Heptachlorodibenzofuran 
Uranium-234 Indeno( 1,2,3-cd)pyrene 
Uranium-235/236 Octachlorodibenzo-p-dioxin 
Uranium-238 Phenanthrene 
Uranium Total 

FER\CRUZRIVLG\APP-A\TABA2-14Uunc8. 1994 10:26am 
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Beryllium 
Lead 
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TABLE A.2-15 

RETARDATION FACTORS FOR THE 
SOLID WASTE LANDFILL 

OPERABLE UNIT REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituent of Retardation Factor for Retardation Factor for Unsaturated 
Potential Concern Glacial Overburden Great Miami Aquifer 

RADIONUCLIDES 

Cesium- 137 8.35 x 10+3 1.67 x 10+4 
Lead-2 10 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-224 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 

Thorium-230 
Thorium-228 

Thorium-232 

. 1.38 x 1 0 + 4  

7.84 x 10+3 
2.55 x 

4.65 x lo+* 
6.21 x lo+' 
1.22 x 10+3 

7.84 x 10+3 1.22 x 10+3 
3.21 x 10+3 
3.21 x 10+3 
3.21 x 10+3 
4.71 x lo+' 
1.54 x lo+' 
2.67 x 10+4 
2.67 x 10+4 
2.67 x io+' 

1.30 x 10+3 
1.30 x 10+3 
1.30 x 10+3 
3.15 x lo+' 
1.86 x 10+O 
3.91 x 10+4 
3.91 x 10+4 
3.91 x 10+4 

Uranium-234 9.23 x 1.91 x lo+' 
Uranium-235/236 9.23 x 1.91 x lo+' 
Uranium-238 9.23 x 1.91 x lo+' 
Uranium Total 9.23 x 1.91 x lo+' 

1,4 Dioxane 1.01 x 10+0 1.01 x 10+0 
ORGANICS 

Aroclor- 1254 3.38 x 10+4 2.38 x 10+4 
Aroclor- 1260 4.08 x 10+4 2.87 x 10+4 
Benzo(a)anthracene 1.26 x 10+4 8.89 x 10+3 
Benzo(a)pyrene 3.02 x 10+4 2.12 x 10+4 
Benzo(b)fluoranthene 

Carbazole 
Dibenzo(a,h)anthracene 

1.18 x 10+5 
$;;:m $&@J$.. 

2.95 x 1 0 + 4  

: ..... ::: ... : ............................ ..................... 

6.26 x lo+* 

8.27 x 10+4 
FA p&..:@$ 
4.43 x lo+' 
2.07 x 10+4 

:...!...:...: ..... .: ........ ..................... ..................... 

Heptachlorodibenzo-p-dioxin 3.31 x 10+5 2.33 x io+' 
Heptachlorodibenzofuran 3.31 x 10+5 2.33 x 10+5 
Indeno( 1,2,3-cd)pyrene 
Octachlorodibenzo-pdioxin 
............... ....................................... ............................. 

1.44 x 10+6 
4.99 x 10+6 

*qa+z 
: ... !..'... . .::::. .::::. .:.. .. ..................... ..................... 

\ 
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Constituent of Retardation Factor for Retardation Factor for Unsaturated 
Potential Concern Glacial Overburden Great Miami Aquifer 

INORGANICS 
Antimony 
Arsenic 
Beryllium 
Lead 

1.15 x 10+3 

5.99 x 10+3 
1.38 x io+' 

9.23 x lo+* 
5.51 x 
2.44 x 1 0 + 3  
3.05 x 10+3 
4.65 x 
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TABLE A.2-17 

PERCHED WATER SOURCE CONCENTRATIONS AND MASSES FOR THE 
VADOSE ZONE MODELING, SOLID WASTE LANDFILL 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIROMMENTAL MANAGEMENT PROJECT 

Initial Perched Water Screening 
Concentration Concent rat ion 

Constituents of Potential (pCi/L RAD) (pCi/L RAD) 
Concern (pg/L non-RAD) Total Mass (mg) (pg/L non-RAD) 

Neptunium-237 1.94 x 10' 8.86 x lo+' 
Plutonium-238 6.70 x 10'  2.42 x lo-* 
Radium-226 5.11 x 10' 3.39 x lo+' 

S trontium-90 1..35 x 10' 1.65 x lod 
Thorium-228 1.40 x lo+' 3.37 x lo-' 

RADIONUCLIDES 

Radium-228 3.72 x 10' 8.96 x 10-3 

Thorium-230 1.38 x lo+' 1.32 x 10+4 
Thorium-232 
Uranium-234 

1.15 x lo+' 2.06 x 10+9 

Uranium-235/236 4.30 x 10-I 2.09 x 10+3 
6.10 x 10' 1.03 x 10'' 

Uranium-238 1.52 x lo+' 4.74 x 10+5 1.70 x lo-' 

INORGANICS 
Arsenic 4.40 x 10' 5.44 x 
Beryllium 2.20 x 10' 3.40 x 
Lead 3.14 x lo+' 7.40 x 

aNo data available to calculate EPA RAGS, Part B screening values. 

0 0 0 :7 A 
e . . .  , 
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TABLE A.2-22 

LIST OF CONSTITUENTS OF POTENTIAL CONCERN FOR VADOSE ZONE MODELING 
FOR THE LIME SLUDGE PONDS 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituents of Potential Concern 

Radionuclides 

Cesium- 137 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

Strontium-90 

Technetium-99 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium-238 

Uranium Total 

Organics 

1,1,2-Trichlorotrifluoroethane 

Acrylonitrile 

Aroclor-1254 

bis(2-Ethylhexyl) phthalate 

Dibenzo( a, h)anthracene 

Indeno( 1,2,3-~d)pyrene 

.............. 

Inorganics 

Arsenic 

Beryllium 

Lead 

. . .  ............... 

0 0 0 T4 sr 
A-85 FER\CRU~RIULG\APP-A\TABA~-~~UUIIC 8. I994 10:29a111 I .  . ..... . .  .. I ) .  

! 



FEMP-OU02-5 DRAFT 
June 15. 1994 

TABLE A.2-23 

RETARDATION FACTORS FOR THE 
LIME SLUDGE PONDS 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituent of 
Potential Concern 

Retardation Factor for Retardation Factor for Unsaturated 
Glacial Overburden Great Miami Aquifer 

RADIONUCLIDES 

Cesium- 137 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

S trontium-90 

Technetium-99 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235/236 

U ranium-23 8 

Uranium-Total 

7.64 x 10+3 

7.17 x 10+3 

7.17 x 10+3 

2.94 x 10+3 

2.94 x 10+3 

2.33 x 

4.32 x lo+' 

1.50 x 10+O 

2.45 x 10+4 

2.45 x 10+4 

2.45 x 10+4 

8.45 x 

8.45 x 

8.45 x 

8.45 x 

~~ ~~ 

1.67 x 10+4 

1.22 x 10+3 

1.22 x 10+3 

1.30 x 10+3 

1.30 x 10+3 

6.21 x lo+' 

3.15 x lo+' 

1.86 x 10+O 

3.91 x 10+4 

3.91 x 10+4 

3.91 x 10+4 

1.91 x lo+' 

1.91 x lo+' 

1.91 x lo+' 

1.91 x lo+' 

ORGANICS 

1 , 1 ,2-Trichlorotrifluoroethane 

Acrylonitrile 

Aroclor-1254 

bis(2-Ethylhexyl) phthalate 

Dibenzo(a, h)anthracene 

Indeno( 1,2,3-cd)pyrene 

4.34 x 10+O 

1.06 x lo+' 

3.57 x 10+4 

3.27 x lo+' 

3.11 x 10'4 

1.53 x 

3.22 x 10+O 

1.04 x 10+O 

2.38 x 10'4 
.................... 

2.21 x lo+' 

2.07 x 10+4 

1.02 x lof6 
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Constituent of 
Potential Concern 

Retardation Factor for Retardation Factor for Unsaturated 
Glacial Overburden Great Miami Aquifer 

INORGANICS 

Arsenic 

Beryllium 

Idad 

8.45 x 

5.49 x 10+3 
g,$*g@e. 
....... ...................... ....................... ....................... 

2.44 x 10+3 

3.05 x 10+3 
#$jF$<*@+2 ........ 
... ’. .:.. :.;.:. ... ..................... ....................... ....................... 
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TABLE A.2-25 

PERCHED WATER SOURCE CONCENTRATIONS AND MASSES FOR THE 
VADOSE ZONE MODELING, LIME SLUDGE PONDS 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Initial Perched 
Groundwater Screening 
Concentration Concentration 

(pg/L non-RAD) (pg/L non-RAD) 
Constituent (pCi/L RAD) Total Mass (mg) (pCi/L RAD) 

RADIONUCLIDES 

Neptunium-237 8.39 x lo-' 4.11 x lo+' 

Radium-226 1.40 x 10' 9.91 x lo-' 

Radium-228 

Strontium-90 

3.80 x 10' 9.78 x 10-3 

3.45 x loo 4.54 x lo4 

Thorium-228 2.87 x 10' 7.39 x lo2 

Thorium-230 2.51 x 10' 2.57 x lo+' 
..................... 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium-238 

2.60 x 10' 4.99 x 

2.45 x 10' 

1.80 x 10" 9.43 x 

2.12 x 10' 9.16 x 10'4 1.70 x lo-' 

4.46 x lo+' 

iyyj gjg@:. Uranium-Total (non-RAD) 6.30 x 10' 7.13 x 10+4 ..................... : ,.. ....................... ..................... 

ORGANICS 
~~~~~~~~ r . .  ..... 
........................... 2.59 x 10+4 ................... bis(2-Ethylhexy1)phthalate 2.00 x 10' ...................... 

INORGANICS 
"''4 . . . .  xplii'o"' . . . .  Arsenic 1.40 x lo+' 1.85 x 10+7 . .,.. . . . . . . . . . . .  ................................ ....................... ....................... 
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TABLE A.2-30 

LIST OF CONSTITUENTS OF POTENTIAL CONCERN FOR VADOSE ZONE MODELING 
FOR THE INACTIVE FLYASH PILE AND SOUTH FIELD 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
F'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Potential Constituents of Potential Concern 
Radionuclides Organics Inorganics 
Cesium-137 
Lead-210 
Neptunium-237 
Plutonium-238 
Plutonium-2391240 
Radium-224 
Radium-226 
Radium-228 
Ruthenium-106 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235/236 
Uranium-238 
Uranium Total 

Arsenic 
Beryllium 

Aroclor-1260 Lead 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Dieldrin 
Octac hlorodibenzo-p-dioxin 

... .. 
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TABLE A.2-31 

RETARDATION FACTORS FOR THE 
INACTIVE FLYASH PILE AND SOUTH FIELD 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Retardation Factor for 

RADIONUCLIDES 

Retardation Factor for Unsaturated 
Constituent Glacial Overburden Great Miami Aquifer 

Cesium- 137 9.05 x 10+3 1.67 x 1 0 + ~  
Lead-2 10 1.50 x 10+4 4.65 x 
Neptunium-237 2.76 x lo+* 6.21 x 10" 
Plutonium-238 8.50 x 10+3 1.22 x 10+3 
Plutonium-239/240 8.50 x 10+3 1.22 x 10+3 
Radium-224 3.48 x 10+3 1.30 x 10+3 
Radium-226 3.48 x io+' 1.30 x 10+3 
Radium-228 3.48 x 10+3 1.30 x 10+3 
Ruthenium- 106 4.00 x 10+3 6.73 x 
Strontium-90 5.10 x lo+' 3.15 x lo+' 
Technet ium-99 1.59 x lo+' 1.86 x lo+' 
Thorium-228 2.90 x 10+4 3.91 x 10'4 
Thorium-230 2.90 x 10+4 3.91 x 1 0 + ~  
Thorium-232 2.90 x 10+4 3.91 x 10+4 
Uranium-234 1.00 x 10+3 1.91 x lo+' 
Uranium-235/236 1.00 x 10+3 1.91 x lo+' 
Uranium-238 1.00 x 10+3 1.91 x lo+' 
Uranium Total 1.00 x 10+3 1.91 x lo+' 

ORGANICS 

Aroclor- 1254 
Aroclor-1260 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Dieldrin 
Octachlorodibenzo-p-dioxin 
phmdEne 

Tetrachlorodibenzofuran 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...._. _........ . ................. ...........: ..,.............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4.37 x 10+4 
5.27 x 10+4 
1.63 x 10+4 
3.90 x 10+4 
1.52 x 10" 
3.98 x lo+' 
1.30 x 
6.45 x 

. . . . . . . . . . . . . . . . . . . . 

2.38 x 10+4 
2.87 x 10+4 
8.89 x 10+3 
2.12 x 10'4 
8.27 x 10+4 
2.21 x lo+' 
7.12 x 10" 
3.51 x 

.... 

FER\CRU2RIULG\TABA2-27Uune8. 1994 1 0 3  lam 
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TABLE A.2-31 
(Continued) 

Retardation Factor for 

INORGANICS 

Retardation Factor for Unsaturated 
Constituent Glacial Overburden Great Miami Aquifer 

Arsenic 1.00 x 10+3 2.44 x 10+3 
Beryllium 6.50 x 10+3 3.05 x 10+3 
Lead 1.50 x 1 0 + 4  4.65 x lo+* 
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TABLE A.2-33 

PERCHED WATER CONCENTRATIONS AND MASSES FOR THE 
VADOSE ZONE MODELING, INACTIVE FLYASH PILE AND SOUTH FIELD 

Initial Perched Water Screening 

Constituents of 
Concentration 
(pCi/L RAD) 

Concentration 
(pCi/L RAD) 

Potential Concern (pg/L non-RAD) Total Mass (mg) (pg/L non-RAD) 
RADIONUCLIDES 

Neptunium-237 4.90 x 10' 6.59 x lo+' 2.16 x 
Plutonium-23 8 
Radium-226 

2.90 x 10'  
2.50 x lo-' 

3.08 x lo-' 
4.86 x lo-' 

Thorium-228 4.80 x lo-' 3.40 x 10-3 8.64 x 

Thorium-230 
Uranium-234 
Uranium-235/236 

3.15 x lo-' 8.88 x 10" x lo-' 
2.79 x lo+' 1.38 x x lo-' 
1.72 x 10" 2.46 x 10+4 x lo-' 

Uranium-238 2.57 x 2.36 x 10+7 1.70 x lo-' 
(1.88 x 10+3)a . 

Arsenic 3.00 x lo+' 1.09 x 1 0 + ~  
Lead 6.00 x lo+' 4.16 x io+' 

aIn grid blocks (28,66) and (29,65) perched water concentration for uranium-238 was set to 1882 pCi/L. 

. . . . . . . . .  

O ( - y f ' y a  . , I  

A-103 
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TABLE A.2-34 

SEEP WATER SOURCE CONCENTRATIONS AND MASSES'FOR THE 
VADOSE ZONE MODELING, INACTIVE FLYASH PILE AND SOUTH FIELD 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Screening Seep Loading 
Concentration Concentration 

Constituents of (pCi/L RAD) (pCi/L RAD) 
Potential Concern (pg/L non-RAD) Total Mass (mg) (pg/L non-RAD) 

INACTIVE FLYASH PILE SEEP 

Neptunium-237 7.90 x 10-1 5.46 x lo+' 2-36 x 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Thorium-230 

Uranium-234 

Uranium-235/236 

2.91 x lo+' 

1.48 x lo-' 

8.29 x 10-3 

7.29 x 10-3 

2.00 x lo1 1.57 x lo-' 

6.53 x lo-' 

2.34 x lof2 

1.24 x lo+' 

.1.54 x lo+' 
a 

a 

Uranium-238 2.57 x 4.52 x 1.70 x 10-I 

Uranium - Total (non-RAD) -a 9.15 x 

Arsenic 1.40 x 10" 8.28 x 10+5 

Bis(2-Ethylhexyl) phthalate 1.00 x lo+' 4.87 x 1 0 + ~  

Lead 8.30 x lo+' 4.04 x 10+5 ....... 

SOUTH FIELD SEEP 
Uranium-234 1.58 x a : .*g x 10-1 

a 2x93 x IO-' Uranium-235/236 8.40 x lo+' ........... .......... 

'POST 
: .......... *., . . .  x lo+' 

........... .......... ........... 

........ 

Uranium-238 1.74 x 3.35 x 1.70 x 10-I 

Uranium - Total (non-RAD) 6.19 x ........... .......... 
a 

aTotal mass was not computed because total uranium and uranium isotopes are modeled by applying ratios 
to uranium-238 results. 

(-Joo75? 

FER\CRUZRIULG\APP- A\TABA2-34Uune 8, 1994 1 0  32am 
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TABLE A.2-39 

LIST OF CONSTITUENTS OF POTENTIAL CONCERN FOR VADOSE ZONE MODELING 
FOR THE ACTIVE FLYASH PILE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituents of Potential Concern 

Radionuclides 

Lead-2 10 

Neptunium-237 

Pl~toni~m-238 

Plutonium-239/240 

Radium-224 

Radium-226 

Radiurn-228 

Strontium-90 

Thorium-22 8 a Thorium-230 

Thorium-232 

Uranium-234 

U raniurn-23 5 /23 6 

Uranium-23 8 

Inorganics 

Arsenic 

Beryllium 

Lead 

Thallium 

Organics 

- , _ .  
(PoG-dgg’ ,. .c 
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TABLE A.2-40 

RETARDATION FACTORS FOR THE 
ACTIVE FLYASH PILE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Constituent Retardation Factor for Retardation Factor for Unsaturated 
Glacial Overburden Great Miami Aquifer 
RADIONUCLIDES 

Lead-2 10 ' 

Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-224 
Radium-226 
Radium-228 
Strontium-90 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235/236 
Uranium-238 
Total Uranium 

1.35 x 10+4 

7.67 x 10+3 
7.67 x 10+3 
3.14 x 10+3 
3.14 x 10+3 
3.14 x 10+3 

2.62 x 10+4 
2.62 x 10+4 
2.62 x 10'4 

2.49 x lo+' 

4.61 x lo+' 

9.03 x lo+' 
9.03 x lo+' 
9.03 x lo+' 
9.03 x lo+' 

4.65 x lo+' 
6.21 x lo+' 
1.22 x 10+3 
1.22 x 10+3 
1.30 x io+' 
1.30 x 10+3 
1.30 x 10+3 

3.91 x 10+4 
3.91 x 10+4 
3.91 x 10+4 

3.15 x lo+' 

1.91 x lo+' 
1.91 x lo+' 
1.91 x lo+' 
1.91 x lo+' 

INORGANICS 
Arsenic 
Beryllium 
Lead 
Thallium 

9.03 x lo+' 
5.87 x 10+3 
1.35 x 10+4 
6.77 x 10+3 

2.44 x 10+3 
3.05 x 10+3 

1.83 x 10'4 
4.65 x lo+' 

FER\CRUZRIULG\APP-A\TABA24OUune 8, 1994 I0:33am 
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TABLE A.2-42 

PERCHED WATER CONCENTRATIONS AND MASSES FOR THE 
VADOSE ZONE MODELING, ACTIVE FLYASH PILE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

?a Initial Perched .. Groundwater 
* Concentration Screening Concentration 

Constituents of (pCi/L RAD) (pCi/L RAD) 
Potential Concern (pg/L non-RAD) Total Mass (mg) (pg/L non-RAD) 

RADIONUCLIDES 
Neptunium-237 1.00 x 10+O 5.52 x 

Plutonium-23 8 1.00 x 10+O 7.01 x 10'' 
Plutonium-239/240 1.00 x 10+O 1.93 x 10" 
Radium-226 1.00 x 10+O 4.96 x 10'' 
Radium-228 3.00 x lo+' 5.41 x l o2  

Thorium-228 2.93 x lo+' 1.46 x 10' 

Thorium-232 1.00 x 10+O 3.72 x lo+* 

S trontium-90 1.19 x 10+O 6.26 x 104 

Thorium-230 1.13 x lo+' 2.24 x 10+3 

Uranium-234 6.60 x lo+' 1.50 x 10+3 
Uranium-235/236 1.00 x 10+O 6.53 x 10+5 

Uranium - Total 3.13 x lo+' 4.42 x 10+7 

Uranium-23 8 6.90 x lo+' 2.90 x 10+7 1.70 x lo-' 

. . . . . . . . . . . . . . . . . . . . 

INORGANICS 
Arsenic 
Lead 

3.40 x lo+' 4.80 x 
6.00 x lo+' 1.27 x 10+9 . . . . _. . . . 

O(pyz:Gif4j :j ; ; 
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TABLE A.2-45 

DISTRIBUTION COEFFICIENTS AND DECAY FACTORS USED IN THE 
SWIFT 111 MODEL 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Distribution Coefficient Decay Half Life 
Parameters I(d (days) 

RADIONUCLIDES 
~~~~ ~ 

Neptunium-237 

Radium-226 

S trontium-90 

Technetium-99 

Uranium-234 

Uranium-235/236 

Uranium-23 8 

Uranium - Total 

5.00 x lo+' 

1.06 x lof2 

2.50 x lo+' 

7.00 x 

1.48 x lo+' 

1.48 x 10'' 

1.48 x lo+' 

1.48 x lo+' 

7.81 x 

5.84 x 10+5 

1.04 x 10+4 

7.77 x 10+7 

8.92 x 10+7  

2.57 x lo+'' 

1.63 x lo+'* 

1.63 x 

INORGANICS 

Arsenic 

Beryllium 

Lead 

2.00 x 

2.50 x 

3.80 x lo+' 

none 

none 

none 

none - constituent does not decay 

aDecay half-life for Uranium - Total was assumed to be the same as that of Uranium-238 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.. . . 

000?7S 
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TABLE A.2-46 

PARAMETERS USED IN THE SWIFT I11 MODEL 

Parameter Value 

Hydraulic Conductivity 

Layer 1 

Layer 2 

Layer 3 

Layer 4 

Layer 5 

Effective Porosity 

Longitudinal Dispersity 

Transversal Dispersity 

Soil Bulk Density (dry) 

a 

K H  = 450 ft/day; K,, = 45 ft/day 

K H  = 450 ft/day; K,, = 45 ft/day 

K H  = 1.00 x 10” ft/day; K,, = 1.00 x lo4 ft/day 

KH = 600 ft/day; K,, = 60 ft/day 

KH = 600 ft/day; K,, = 60 ft/day 

0.25 

100 ft 

10 ft 

1 .a g/cm3 

A-1 17 FER\CRUZRI\NMG\APP-A\TAB.424Uunc 8. I994 10:34am 
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TABLE A.2-47 

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN FOR 
SURFACE WATER RUNOFF LOADING TO THE GREAT MIAMI AQUIFER FROM 

THE INACTIVE FLYASH PILE AND THE SOUTH FIELD 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Maximum 
Loading Maximum 

Concentration to Loading 
the Aquifer from Concentration to 

the Inactive 

Qo' f l737  , ?.... , '  5; 
. .  

A-118 
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TABLE A.2-48 

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN FOR 
SURFACE WATER RUNOFF LOADING TO THE GREAT MIAMI AQUIFER FROM 

THE ACTIVE FLYASH PILE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Maximum Loading 

Concentration to the 
Aquifer Concentration 

Constituents of (pCi/L RAD) Loading Mass (pCi/L RAD) 
Potential Concern (pg/L non-RAD) (g) (pg/L non-RAD) 

Beryllium 4.44 x 10-1 

Neptunium-237 2.51 x 10" 

Uranium-2 3 8a 5.13 x 10" 1.70 x 1 0 '  

:''?.-+:'.' ' .. ' abo$;r'$ 

FER\CRU~RI\NMG\APP-A\TABA~-~~UU~~~. I994 12:36pm 
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- <  av$ilabfe:. ;;The total uranium analysis is not as accurate as the isotope analysis. 
Therefore,"while converting modeled uranium-238 results to total uranium results, total 5 fi 6 I 
uranium concentration was calculated by adding all uranium isotope concentrations. This 
is equivalent to assuming 99.25 percent of total uranium consists of uranium-238. This 
is consistent with naturally occurring uranium distribution. " 

The following text has been inserted after "consists of uranium-238." in line 24, page A- 
2-152: 

"The uranium-238 vs. total uranium relationship was used a limited number of times 
when total uranium analysis was available for a soil but uranium-238 analysis was not 
available. " 

Delete sentence starting on line 3 of page A-2-198. 

Replace "Only ...( Table A.2-56)" on lines 12-14 of page A-2-198 with the following: 
"Only strontium-90 was predicted to reach the Great Miami Aquifer within 1000 years. 
However, strontium-90 concentration is more than 3 orders of magnitude below the 
screening concentration. " 

Delete "based on lo-' risk or 0.1 Hazard Index" in line 30 of page A-2-198. 

Replace "strontium-90, barium, and cadmium" in lines 31-32 of page A-2-198 with "and 
strontium-90". 

Replace "strontium-90, ... and molybdenum" in line 1 of page A-2-203 with "and 
strontium-90". 

Replace "certain CPCs ... concentrations." on lines 14-16 of page A.2-203 with the 
following: 
"uranium isotopes, total uranium, and strontium-90 exceed screening concentrations 
(Table A.2-58)." 

Delete Figures A.2-15, A.2-16, A.2-40, A.2-41, A.2-42, A.2-61, A.2-62, A.2-71, and 
modify Figures A.2-2, A.2-3, A.2-13, A.2-27, A.2-28, A.2-29, A.2-30, A.2-31, A.2-32, 
A.2-57, and A.2-58, due to changes in screening criteria. 

Replace "Figure . . . east." in lines 25-30 of page A-2-131 with the following text (without 
new paragraph): 
"Maximum predicted technetium-99 concentration in the Great Miami Aquifer was 0.61 
pCi/L, which is more than an order of magnitude below the screening concentration. 
Due to low concentrations, no contour map of technetium-99 concentration was 
produced. " 

Replace "A.2-42" with the "A.2-39" in line 2 of page A-2-152. 

Replace "A.2-62" with the "A.2-60" in line 32 of page A-2-152. 

Delete "Concentrations of ... at 1000 years." in lines 5-7 of page A-2-190. 
I 

Replace "arsenic, beryllium, cadmium, lead, and molybdenum" in line 15 of page A-2- 
152 with "plutonium-238, plutonium-239/240, arsenic, and beryllium. " 

. ' '.I 

t '. .,t.<.'. , . ..-. 
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. 5661 - 
Replace "Out of . .  . FEMP boundary." in lines 15-19 of page A-2-152 with the following: 
"Although all CPCs are above screening concentrations, only neptunium-237, uranium 
isotopes, arsenic, and beryllium are expected to be above screening concentrations at the 
FEMP boundary. It 

Replace "Uranium-238 and neptunium-237" in line 28, page A-2-152 with "Uranium 
isotopes, neptunium-237, arsenic, and beryllium". 

Replace "toxicity levels." in line 30, page A-2-6 with "EPA RAGS, Part B screening 
concnetrations. 

Replace 
RAGs, Part B screening concentrations". 

cancer risk or 0.1 HI concentration" in line 22, page A-2-50 with "EPA 

Replace "10" risk or 0.1 HI based standard" in line 24, page A-2-50 with "EPA RAGs, 
Part B screening concentrations". 

Replace 
"EPA RAGs, Part B screening concentrations". 

risk or 0.1 HI based concentrations" in lines 25-26, page A-2-50 with 

Replace 
16, page A-2-51 with "EPA RAGs, Part B screening concentrations". 

risk level for carcinogens or the 0.1 HI level for noncarcinogens." in line 

Replace 
A-2-63 with "EPA RAGs, Part B screening concentrations". 

lifetime cancer risk level or 0.1 Hazard Index level." in lines 29-30, page 

Replace 
72 with "EPA RAGs, Part B screening concentrations". 

Replace 
80 with "EPA RAGs, Part B screening concentrations". 

lifetime cancer risk level or 0.1 Hazard Index level." in line 24, page A-2- 

lifetime cancer risk level or 0.1 Hazard Index level." in line 17, page A-2- 

Replace "lo7 lifetime cancer risk level or 0.1 Hazard Index concentration levels." in 
lines 3 4 ,  page A-2-90 with "EPA RAGs, Part B screening concentrations". 

Replace 
B guidelines, " . 

lifetime risk of cancer," in line 21, page A-2-131 with "EPA RAGs, Part 

Replace 
B guidelines, " . 

lifetime risk of cancer," in line 9, page A-2-137 with "EPA RAGs, Part 

Replace 
with "EPA RAGs, Part B screening concentrations". 

risk or 0.1 Hazard Index screening levels." in lines 9-10, page A-2-152 

Replace "lo7 risk or 0.1 Hazard Index" in line 30, page A-2-198 with "EPA RAGs, Part 
B screening concentrations". 

Replace 
Part B screening concentrations". 

risk or 0.1 Hazard Index" in lines 14-15, page A-2-203 with "EPA RAGs, 

Replace "pre-screening and background" in line 22, page A-2-44 with "background and 

FER\CRUZCR-RIULG\OTHERCOM.AUune 8, 1994 3:20pm A-147 



initial soil toxicologic" 

Delete "and the review of groundwater monitoring data." in line 24, page A-2-44 and 
insert "and" before "Great" in line 23, page A-2-44. 

Insert after "Screening steps" in line 21, page A-244 the following text: 
It for the vadose zone pathway. (Figure A.2-3 shows approach for screening 
from all pathways and incorporation of monitoring data into the modeling 
process.)" 

Delete original section "A.2.6.3 Review of Monitoring Data" and label original section 
A.2.6.4 as new section A.2.6.3. Similarly, label original section A.2.6.5 as new section 
A.2.6.4. 

Redace following two subsections. 

A.2.6.1 Background Screening 
The first screening step was conducted to remove constituents that were below 
background concentrations and constituents that were not detected. Each constituent that 
was detected was compared to background concentrations following the process defined 
in Appendix B. This process included mean of subunit-specific data with the mean of 
the background data and comparison of 95th percentile of the subunit-specific data with 
the 95th percentile of the background data. Constituents with concentrations determined 
to be below background concentrations were screened out. The results of this 
background screening are presented in Appendix B. 

A.2.6.2 Toxicologic Screening 
Toxicological screening, a second preliminary screening step, was performed on each 
constituent passing background screening to exclude constituents that are unlikely to have 
a human health risk at levels detected. The following criteria were used to eliminate 
constituents in this screening step: 

a Constituents which were detected only once in one medium and not in any other 
media were removed. 

Constituents that ubiquitous (e.g., aluminum, silica) in nature were screened out. 
Nonspecific class of compounds (e.g, TOC, TPH, PAH) were screened out. 

on EPA RAGS, Part B guidelines, were screened out. 

a Nutrients that are nontoxic (e.g., sodium, potassium, iron) were screened out. 

Constituents with concentrations lower than the screening values calculated based 

a 

a 

a 

The results of this prescreening are presented in Appendix B. 

The constituents that "passed" the background and toxicological screening were 
designated "constituents of potential concern (CPCs)" for fate and transport modeling 
purposes. 

B) C <j e.:Q 3 
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A-49 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: 
Original comment #: 
Comment: 
Response: 
Action: From the action for comment 5-9: Change the word 

"mixing. " 

A-50 . Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-17: 

Code: 

"diluting" in line 1, page A-1-5 to 

Code: 

The sentence "The distribution coefficient . . . specific. I' in line 16, page A-243 has been 
moved to the start of the paragraph on line 3 1 of page A-2-43. At the end of this insert 
add the following sentence. 

"The Risk Assessment Work Plan Addendum was used as the source of all distribution 
coefficient values for radionuclides and inorganics except uranium. 

A-5 1 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-2 1 : 

"An" in line 24, page A-2-72 has been replaced with "The predicted". 

"uranium-total, and manganese" in line 28, page A-2-72 has been replaced with "and 
uranium-total". 

The following text has been inserted at the end of the paragraph in line 31, page A-2-72: 

'I, which may be impacted by sources other than the Solid Waste Landfill. Detected total 
uranium concentration in the upgradient well for perched water (Well 1035) ranged from 
2 to 17 ug/L with an average value of 6 ug/L. Total uranium in Well 1950 was detected 
at 11 ug/L, comparable to the upgradient well. Similarly, detected total uranium 
concentration at Well 1038 ranged from 4 to 5 ug/L, again comparable to the upgradient 
well. Only one downgradient well, Well 1952, detected total uranium at concentration 
of 55.8 ug/L, which is higher than upgradient well (see Figure 4-5, page 4-73). 
Although uranium is leachable (leachate concentration of 1610 ug/L was used in 
modeling as shown in Table A.2-20), it is believed that the Solid Waste Landfill is not 
responsible for the high hits for CPCs occuring in Well 1952, located southeast of the 
Solid Waste Landfill and south of railroad. " 

., 000&04 

. , , *..I 
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A-52 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-26: 

Delete "vanadium," in line 10, page A-2-90. 

A-53 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-27: 

'I, bis(2-ethylhexyl) phthalate, carbon disulfide, trichloroethane" has been replaced with 
"and bis(2-ethylhexyl) phthalate" in line 5 ,  page A-2-108. 

"Vadose zone ... modeling." on lines 7-10, page A-2-108 has been replaced with the 
following: 

"Vadose zone modeling predicted no increase in bis(2-Ethylhexyl) phthalate 
concentration. However, the frequency of detection of bis(2-Ethylhexyl) phthalate in the 
Great Miami Aquifer was low and it is also a common laboratory contaminant. 
Therefore, further calibration for bis(2-Ethylhexyl) phthalate was not considered and was 
not included for SWIFT I11 modeling." 

A-54 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for 5-30: 

The following text has been inserted at the end of line 5, page A-2-152: ' 

"Figure A.2-32 shows two contours for 6.1 x pCi/L Neptunium-237 concentration. 
This is due to early breakthrough time from some SWIFT cells and late breakthrough 
time from other SWIFT cells (see Figure A.2-27). The downgradient 6.1 x 10" pCi/L 
contour is related to early breakthrough while 6.1 x 10" pCi/L contour in the South Field 
vicinity is due to late breakthrough." 

A-55 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-4: 

The following senteqce has been inserted on line 7, page A-3-6, after " . . . meteorological 
tower. " 

, r t '  . t .  'I- :- 
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"The on-site meteorological data used in this remedial investigation included five 
of meteorological statistics. Each year was analyzed separately and the highest annual 
concentration or deposition rate from the five annual periods was reported." 

A-56 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-15: 

On line 4 of page A-2-29, the following sentence has been inserted before "These sand 
and grael layers ...'I : 

"It is recognized that the glacial till is saturated. However, only the perched water in the 
sand and gravel layer represents a source for the Great Miami Aquifer. 

A-51 Commenting Organization: Commentor: 
Section #: 5 Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: From the action for comment 5-22: 

Insert the following at the end of line 29 on page A-2-213: 
"Figure A.2-69 shows that decreasing uranium-238 K,, for glacial till from 200 to 100 
mL/g results in approximately 25 percent increase in maximum loading concentration 
(ODAST output). The range for measured uranium desorption K,, for the glacial till was 
200 to 9350 mL/g. The 
adsorption K,, measured for the glacial till during OU2 Uranium Partition Coefficient 
Evaluation Study was 81 mL/g. Breakthrough time evaluations indicate that results for 
uranium in 1000 years at the Solid Waste Landfill and Lime Sludge Ponds does not 
change when K,, is lowered to 81 mL/g (no breakthrough in 1000 years). Conclusions 
for the Inactive Flyash Pile and South Field also do not change when glacial till K,, is 
lowered to 81 mL/g because early breakthrough at these subunits occurs from waste 
directly underlain by the Great Miami Aquifer which is independent of glacial till 
parameters. 

Modeling used minimum desorption I& of 200 mL/g. 

: f l  
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5661 
B- 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B Page #: NA Line #: NA Code: 

Comment: 
Original Comment #: 2 

During the review of several tables in the risk assessment report, many errors of 
transcription, omission, and calculation were found. Therefore, all tables in the report 
should be carefully reviewed to identify errors. 

All calculations, tables, summaries, etc. have been extensively reviewed and QC'ed. All 
identified errors have been corrected. 

Response: Agreed. Correction to calculations will be made. 
Action: 

B-2 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B. 1.1 Page #: B-1-2 Line #: 12 Code: 
Original Comment #: 8 
Comment: This line states that risks due to existing groundwater contamination outside the battery 

limits of OU2 will be evaluated as part of OU5. This suggests that any risk presented 
in the OU2 report for exposure to groundwater would not represent a total risk from all 
contaminants detected in groundwater to the exposed receptor, but rather that it would 
only represent the fraction of the total risk resulting from exposure to the CPCs thought 
to be migrating from OU2. Therefore, to prevent a reader from misinterpreting the data 
as representative of total risk, the report should clearly state that the numbers represent 
only partial risk. 

Response: Agreed. Text will be revised to provide classification. 
Action: Page B-1-2, second paragraph,'line 12: 

.The following sentence has been added after the third sentence in this paragraph 
"Therefore, risk quantified in this baseline risk assessment represents only a portion of 
the total risk posed by the FEMP site. Total cumulative risk from all operable units will 
be addressed in the final CRARE prepared for Operable Unit 5. 

B-3 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.1 Page #: B-2-1 Line #: 29-33 Code: 
Original Comment #: 9 
Comment: Item 1 in this section states that if the detection frequency is 100 percent for small sample 

populations (less than seven samples) and if the distribution can be determined, the 95 
percent upper confidence limit (UCL) of the mean is used as the source-term. Item 1 
does not explain what criteria are used to conclude whether the distribution can be 
determined. Item 1 should be revised to describe the criteria used to determine 
distribution. 
Agreed. Take maximum value on sample sets less than 7 ;  sample set is too small to 
determine distribution. This was agreed upon in a meeting with EPA in June 1993. Text 
will be revised to describe the criteria used. 

Response: 

Action: Page B-2-1, lines 29-33: 

Item 1 has been revised to the following: 

1. Source-term concentrations based on measurement data from small sample 
populations (less than seven samples) are calculated using the maximum value 
detected. 
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Commenting Organization: U.S. EPA Commentor: Saric 

Section #: B.2.1 Page #: B-2-3 Line #: 41 & 42 Code: 
Original Comment #: 11 
Comment: 

Response: Agreed. A reference will be provided in the text. 
Action: 

2- t. jji  . 

Item 6 of this section discusses the use of the "Andelman Model." However, the item 
does not include a reference for this model. 

Page B-2-3, lines 41 and 42: 

The first sentence in Item 6 has been revised to the following: 

6. The Andelman Model (Andelman 1990) for modeling volatile releases to air from 
water used in the home is used in the risk assessment. 

The following reference has been added to the list of references: 

Andelman, J.B., 1990, "Total Exposure to Volatile Organic Chemicals in Potable 
Water," N.M. Ram, R.F. Christman, K.P. Cantor, eds., Lewis Publishers, Chelsea, MI. 

B-5 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.1 Page #: B-2-3 Line #: 7-11 Code: 
Original Comment #: 10 
Comment: Item 2 in this section very briefly describes a comparison used to identify CPCs which 

may have been "averaged out." However, the comparative method that was used is not 
clearly explained. It appears that contaminants were retained as CPCs if at least one 
site-related concentration was greater than the 95th percentile background concentration. 
Item 2 should be revised to clearly explain the comparative process that was used or to 
reference another part of the OU2 RI/FS that describes the process. 

Response: Agreed. Text will be revised to explain this comparative process. 
Action: Page B-2-3, lines 7-10: 

The second sentence of Item 2 has been revised to the following: 

"A comparison of each site related measurement to the 95th percentile of background 
data is also performed on sample,sets less than 30 for the purposes of identifying CPCs 
which may have been "averaged out" by the statistics." 

The following sentence has been added to the end of the first paragraph in Item 2: 

"Details of these statistical methods are discussed in Section B.2.3.5.1." 

B-6 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.2 Page #: B-2-7 Line #: NA Code: 
Original Comment #: 12 
Comment: Figure B.2-2 includes a potential receptor called the "Great Miami River User." This 

receptor is only evaluated under future land use scenarios. However, the figure does not 
clearly indicate this. 

Response: Agreed. Figure will be revised. 
Action: Page B-2-7, Figure B.2-2: 

Figure B.2.2 has been revised to clearly show that the Great Miami River User is 
evaluated under both current and future scenarios. Additionally, based on recent 
revisions to the RAWPA submitted to U.S. EPA as the Supplemental Guidance to 
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M W P A  (DOE 1994), the GMR User is evaluated under three separate uses: 
Recreational use, 2) Agricultural use, and 3) Residential use. Text in Sections B.2.2.1, 
B.2.2.2.1,- and B.2.2.2.2 has been revised to provide a clear description of each GMR 
receptor. See attached Figure B.2-2. 

1) : 

The last sentence in the first paragraph of Section B.2.2.1 on Page B-2-8 has been revised to read: 

"As indicated in the CSM, the receptors assuming access controls and loss of access 
controls are trespassing youths, off-property residents, on-property groundskeeper, Great 
Miami River users under recreational, agricultural, and residential uses, and users of 
meat and milk products; future receptors assuming federal ownership are expanded 
trespassers and off-property residents; and future receptors assuming private ownership 
are on-property farmers, off-property farmers, homebuilders, perched groundwater users, 
and Great Miami River users under recreational, agricultural, and residential uses. " 

The second to the last sentence in the first paragraph of Section B.2.2.2.1 on Page B-2-9 has been revised 
to read: 

"Existing access controls at and in the vicinity of Operable Unit 2 limits the possible 
receptors exposed under current land conditions. The receptor most likely to be exposed 
to constituents on and migrating from Operable Unit 2 waste areas are trespassers who 
may routinely bypass existing controls and enter the site; off-property farm families who 
may live in the vicinity of the FEMP property; on-property groundskeeper conducting 
general maintenance activities not covered under FEMP heaithlsafety and radiation 
programs; and Great Miami River (GMR) users under exclusive recreational, 
agricultural, and residential (household) uses. Users of meat and milk products from 
livestock grazing on the property were evaluated under the scenario that access controls 
are lost. " 

The following text has been included after the bullet for User of Meat and Milk on Page B-2-16 from 
Livestock grazing on the site: 

"Under the current scenario, the use of the GMR was evaluated for three exclusive uses. 
This exposure scenario evaluates risks associated with the GMR for recreational, 
agricultural, and residential uses. It is assumed that the preceding use receptors are 
exclusive. Exposure routes for each receptor include: 

Recreational Use 

- 
- Ingestion of fish. 

Ingestion of and dermal contact with surface water. 

Agricultural Use 

- 
- 

Consumption of beef and milk produced using contaminated water. 
Consumption of fruits and vegetables produced using contaminated water. 

Residential Use 

- Ingestion of drinking water. 
- 
- Dermal contact while bathing. 

Inhalation of VOCs during household use. 
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5661 
a .  

The first paragraph i$ Se~tidn~B.2.2.2.2 on Page B-2-17 has been revised to the following: 

"Under future land use assumptions it is assumed that the FEMP site will either be 
retained by the federal government (federal ownership) or will be released for private 
development (private ownership). It is assumed that the FEMP site may remain restricted 
under federal ownership. Hence the most appropriate future on-property receptor to 
evaluate is the expanded trespasser. Potential exposures to an off-property farmer family 
and users of the GMR were also evaluated. It was assumed that the most likely off-site 
future land use would be for it to remain agricultural. For the GMR users, it was 
assumed that Operable Unit 2 has potential to contaminate the GMR and Paddys Run. 
Specific exposure pathways which these receptors may be exposed to constituents on, or 
migrating from Operable Unit 2 source areas, are summarized in the CSM and listed in 
Table B.2-2." 

The following text has been included after the bullet for A Perched Groundwater User on Page B-2-19: 

"Under the future scenario, the use of the GMR was evaluated for three exclusive uses. 
This exposure scenario evaluates risks associated with the GMR for recreational, 
agricultural, and residential uses. It is assumed that the preceding use receptors are 
exclusive. Exposure routes for each receptor include: 

Recreational Use 

- 
- Ingestion of fish. 

Ingestion of and dermal contact with surface water. 

Agricultural Use 

- 
- 

Consumption of beef and milk produced using contaminated water. 
Consumption of fruits and vegetables produced using contaminated water. 

0 Residential Use 

- Ingestion of drinking water. 
- 
- Dermal contact while bathing. 

Inhalation of VOCs during household use. 

Page B-2-19, last bullet on page, lines 42-44: 

The following bullet has been removed: 

An on-property resident farmer may build a home and live on either the South Field 
or Solid Waste Landfill. These are the reasonably level and stable building sites 
within Operable Unit 2. 

Refer to Action B-58 for details on the location of the on-property farmer 
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This bullet has been replaced with the following,bullet: 

Page B-2-19, line 45: 

0 The OU2 assessment considers three future receptors, the expanded trespasser, off- 
property resident farmer (private ownership), and on-property RME farmer. These 
three receptors were selected based upon the conservative exposure parameters and 
exposure activities. The selected receptors are found in each of the five subunits and 
provide a good comparitive range of risks and activities. Although child receptors are 
recognized to be good indicators of toxicity their limited exposure duration limits the 
estimation of carcinogenic effects. 

Add this discussion to page B-2-37, line 28, just before B.2.4.2: 

"The OU2-wide assessment considers three future receptors, the expanded trespasser, off- 
property resident farmer. The OU2-wide expanded trespasser differs from the individual 
subunit expanded trespasser in that he is considered to wander between all of the 
subunits. An area weighted average approach was used to establish his exposures. the 
on-property RME farmer is considered to live on the South Field. the only additional 
exposure that the OU2-wide RME farmer gets above the South Field RME farmer are 
cumulative air and groundwater concentrations from all five subunits. The off-property 
farmer also receives an exposure to the cumulative air and groundwater concentrations. 

Add this bullet to page 2-20, line 11, just before Section B.2.3: 

The OU2 wide assessment considers three future receptors, the expanded trespasser, 
off-property resident farmer (private ownership), and on-property RME farmer. The 
exposure assessment methodologies for these receptors under the OU2 wide scenario 
are identical to the other land use scenarios. 

B-7 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.2.1 Tbls. B.2-1 and B.2-2 Page #: B-2-10 -15 Line #: Code: 
Original Comment #: 3 
Comment: Soil is alternately referred to as !'soil" or "soil/waste material." The latter term seems 

most appropriate because each of the subunits contains some waste material. The text 
should be revised to clarify the definiiion of this medium and refer to it using consistent 
terminology. 

Page B-2-10 through B-2-15, Tables B.2-1 and B.2-2: 
Response: Agreed. Revisions will be made. 
Action: 

Tables B.2-1 and B.2-2 have been revised to specifically identify the media of exposure. 
For example, soil has been revise to "surface soil" to show that this is the specific 
medium which the receptor is exposed to. Where there is a subsurface soil exposure 
(e.g., homebuilder), subsurface soil is identified as the exposure medium. See attached 
Table B.2-1. 

.. 
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B-8 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.2.2.1 Page #: B-2-9 Line #: 25 Code: 

Comment: 
Original Comment #: 13 

The first sentence in this section states that "Under current land use assumptions, the 
FEMP is assumed. to remain as it currently exists." However, the Baseline Risk 
Assessment (RA) evaluates current land use scenarios with and without access controls. 
The first sentence should be revised to address access control-assumptions. 

Page B-2-9, third paragraph, lines 25 and 26: 
Response: Agreed. Text will be revised. 
Action: 

The sentence has been revised to read, "Under the current land use scenarios, the FEMP 
is evaluated with and without access controls assuming present site operations. " 

B-9 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.2.1 Page #: B-2- 10 Line #: NA Code: 
Original Comment #: 14 
Comment: 

Response: Agreed. Table will be revised. 
Action: Page B-2-10, Table B.2-1: 

Table B.2-1 includes a column labeled "Previous OU2 Risk Assessment." It is not clear 
which previous assessment is being referred to. 

The purpose of Table B.2-1 was to show the evolutionary changes that have been made 
to the RAWPA (DOE 1992a). The column labeled "Previous OU2 Risk Assessment" 
was for internal draft review purposes and therefore has been removed. 

Additionally, recent revisions to the RAWPA were submitted to U.S. EPA in the form 
of Supplemental Guidance to the RAWPA (DOE 1994). This supplemental guidance 
revised the GMR user to be evaluated under three separate uses: 1) Recreational use, 2) 
Agricultural use, and Residential use. This revision is reflected in Table B.2-1 under 
both current and future scenarios. Refer to Comment B-7 for the revised Table B.2-1. 

B-10 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.2.2 Page #: B-2- 13 Line #: NA Code: 
Original Comment #: 15 
Comment: Table B.2-2 describes the direct contact medium each receptor is assumed to be exposed 

to under a variety of scenarios. The direct contact medium for the Future Homebuilder 
is described as "waste materiaVsubsurface soil. " However, the exposure point 
concentration for this receptor is described as "subsurface soil within subunit. " For other 
receptors the direct contact medium is described as "soil" and the exposure point 
concentration is described as "surface soil within subunit. " Table B.2-2 in particular and 
the OU2 RA in general should be revised to clarify whether particular exposures are 
assumed to be to soil (surface or subsurface) only or are assumed to be to some 
combination of waste material and soil. 

Page B-2-13, Table B.2-2 (Refer to comment B-7 for the revised Table B.2-2): 
Response: Agreed. Text will be clarified. 
Action: 

Table B.2-2 has been revised to specify the direct contact medium and exposure point 
medium. 

Additionally, recent revisions to the RAWPA were submitted to U.S. EPA in the form 
of Supplemental Guidance to the RAWPA (DOE 1994). This supplemental guidance 
revised the GMR user to be evaluated under three separate uses: 1) Recreational use,.2) 
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5661 
Agricultural use, and Residential use. This revision is reflected in Table B.2-2 under 
both current and future scenarios. Refer to Comment B-7 for the revised B.2-2. 

B-11 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B .2.. 3.5 Page #: NA Line #: NA Code: 
Original Comment #: 4 
Comment: This section refers to several statistical methods applied to site data and background data 

to identify chemicals of potential concern (CPC) at the site. However, several of the 
methods are neither clearly presented nor referenced. Also, the report states that some 
methods are applied when other methods are found to be inappropriate without clearly 
discussing how this was determined. The report should be revised to clearly present any 
statistical method used for site data and provide a reference for the source of each 
method. Also, the report should clearly discuss how a statistical method was determined 
to be appropriate and present which statistical methods were used to select each CPC. 
Without this data, DOE'S selection of CPCs cannot be verified and approved. 
Agreed. Text will be modified to clearly discuss the application of methodologies as well 
as references for the source of each method. 
Page B-2-26, second paragraph, line 21 through 23: The last two sentences will be 
deleted and replaced with the following: 

Response: 

Action: 

In order to yield meaningful results, the t-Test is used only if the following conditions 
are met: 
1) Do both the site dataset and background dataset contain fewer than 15 to 20% non- 

2) Do the site and background datasets come from the same type of distribution (i.e. are 

3) Do the datasets pass Bartlett's test for homogeneity of variances. This is important 
to ensure that potentially significant results are not being masked by one dataset be 
highly variable. 

detects. 

' they both Normal? Both LogNormal?) 

If the above criteria are not met then the non-parametric Wilcoxon Rank Sum procedure 
was applied because it is a distribution-free technique and does not rely on distributional 
assumptions. Both of these procedures can be found in any general statistical text (e.g. 
Gilbert, 1987). 

The statistical CPC selection procedure is outlined in Figure B.2-4. 

Page B-2-28, line 31 has been revised to read: "For background data with a normal 
distribution (Gilbert, 1987) : 

Page B-2-29, line 10 has been revised to read: "For background data with a loanormal 
distribution (Gilbert. 1987): 

Page B-2-29, line 25 has been revised to read: "Undetermined Distribution (USEPA, 

Page B-2-30, line 6: The following text and table has been inserted at the beginning of line 6; 
Table B.2-2E presents the constuents that were eliminated based on statistical (background and 
95th percentile) screening. Refer to the attached Table B.2-2E. 
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5 6 6.1 
FEMP-OUOZ-5 DRAFT 
June 15, 1994 

TABLE B.2.2E 

CONSTITUENTS ELIMINATED BASED STATISTICAL SCREENING"*b 

Surface Subsurface SoilcVd Sediment' A 

ACTIVE FLYASH PILE 

Aluminum 
Iron 
Manganese 
Silicon 

Calcium 
Magnesium 
Manganese 
Potassium 

Aluminum 
Arsenic 
Cadmium 
Chromium 
Cobalt 
Iron 
Manganese 
Nickel 
Potassium 
Silicon 
Thallium 
Vanadium 
Zinc 
Cesium- 137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 

SOUTH FIELD 
Cobalt Aluminum' Manganese 
Silicon 

See footnotes at end of table 

Antimony' 
Boron 
Calcium' 
Cobalt' 
Iron' 
Magnesium' 
Manganese' 
Nickel' 
Potassium' 
Selenium' 
Silicon' 
Thallium' 
Zinc' 
Strontium-90' 
Technetium-99' 
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Cesium- 137 
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FEMP-OU02-5 DRAFT 
June 15, 1994 

TABLE B.2-2E 
(Continued) 

Surface Soil'-d Subsurface Soilcvd Sedimentcyd 

INACTIVE FLYASH PILE 

Aluminum Aluminum' Aluminum 
Chromium Antimony' Arsenic 

Cobalt Boron Barium 
Iron Calcium' Cadmium 
Manganese Cobalt' Chromium 

Nickel . Iron' Cobalt 
Silicon Magnesium' Copper 
Zinc Manganese' Cyanide 
Cesium- 137 Nickel' Iron 

Potassium' Lead 

Silicon' Nickel 
Thallium' Potassium 
Zinc' Silicon 
Strontium-90' Thallium 
Technetium-99' Vanadium 

- Selenium' Manganese 

Zinc 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-Total 
Uranium-2351236 

SOLID WASTE LANDFILL 
Cadmiumd 
Cobalt 
Manganese 
Selenium 
Silicon 
Cesium- 137 

Boron 

sooszp~ 
See ;footnotes at end of table 
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Barium 
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Iron 
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FEMP-OUO2-5 D . June 15. 1994 

TABLE B.2-2E 
(Continued) 

Surface Subsurface SoilcTd SedimentcVd 

SOLID WASTE LANDFILL (Continued) 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 

LIME SLUDGE PONDS' 

Cobalt 
Manganese 
Selenium 

Magnesium 
Thorium-232 

aConstituents were eliminated because they were present below background (initial screening) or the 95th percentile 
(secondary screening) concentrations. 

bStatistical screening was not performed on surface water samples because background data is not available. 

'Initial screening: CPC is removed if concentration term is below background. 

dSecondary screening: 95th percentile comparison is made if CPC is removed based on concentration term being 
less than background concentration and sample set is less than 30. Constituent is removed if concentration term 
is less than the 95th percentile concentration. 

eInitial screening was not performed on sediment samples because background data is not available. However, 
secondary screening was performed using the 95th percentile concentrations from surface soil for comparison. 

fConstituents in the subsurface soil column are from waste material in the Lime Sludge Ponds. 
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I .  ' .r 'Page B-2-30, first paragraph in Section B.2.3.6: The following sentences has been inserted after 

the second sentence: "Section B.2.3.4.1 presents the methods used to determine which 
distribution best fits the data and therefore which equation should be used to estimate the 
concentration term. " 

Page B-2-30, lines 15-19: These lines have been revised to the following: 
The UCL for a normal distribution (Gifbea 87): 

(B.2-5) 

where 

n = number of samples 
x = sample mean concentration 

s = sample standard deviation 

- 

t(.gS.n-I) = percentage point from the t distribution 

n 

a Page B-2-30, line 22 has been revised to read: "The UCL for a loanormal distribution 
/Gilbery 87): 

Page B-2-31, lines 10 through 12: These lines have been revised to the following: 

XI I 3 I ... I Xn (B .2-7) 

where 

Xi. ( i-1 to n ) = sample concentrations 
n = the number of background samples 

The 95th percentile concentration is then determined to be 

'k 

such that 

k 2 n x 0.95 (n = number of samples) 

The following reference has been added to the reference section: United States 
Environmental Protection Agency, 19928, "Statistical Support Documentation for the 
40 CFR 0 503, Final Standards for the use or disposal of sewage sludge," Volume I, 
USEPA Office of Science and Technology, Engineering, and Analysis Division, a 

1 Washington, DC. 

000824;. . ... ' *, ' 
' L  
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112129 
112160 
112241 

'! 

B-12 Commenting Organization:; u~S:,,EPA Commentor: Saric 
Section #: B.2.3.6 Page #: NA Line #: NA Code: 

Comment: 
Original Comment #: 5 

This section and associated appendix tables do not provide sufficient data to allow a 
reviewer to easily verify the estimate of exposure point concentrations. A set of 
summary tables providing the necessary parameters and table values to estimate the 
exposure point concentrations should be added to this section. 
Agreed. Additional parameters will be included in tables to allow verification the 
estimate exposure point concentrations. 
Example calculations have been provided using the site data presented in Appendices C 
through G. The following tables and text have been included at the end of Section 
B.2.3.6, Determination of Concentration Terms: 

1 

Response: 

Action: 

3.47 0.056 0.003 10 
3.67 0.256 0.06539 
4.39 0.976 0.95202 

Example Calculations: Concentration Term (Normal Distribution) 

Source: Active Flyash Pile Surface Soil 

Parameter: Uranium-238 

I 

11 Sample ID I Conc. (pCi/g) I Conc. - Mean I . (Conc. - Mean)2 ' 11 

~ _ _ _ _ _ _ ~  _ _ _ _ _ _ _ _ _ _ _ ~  ~ 

11225 1 3.62 0.206 0.04232 
112252 ~ 3.36 -0.054 0.00295 

11 112091 I 2.88 I -0.534 I 0.28546 II 

~~ ~ 

112258 3.37 -0.044 0.00196 
112259 3.9 0.486 0.23592 
112264 ' 3.42 0.006 0.00003 

Sum 47.8 2.12994 
I 

11 112248 I 3.11 I -0.304 I -0.09259 II 
11 112249 I 3.05 I -0.364 I 0.13270 It 

11 112254 I 2.95 I -0.464 I 0.21556 II 
11 112255 I 3.11 I -0.304 I 0.09259 II 
11 112257 I 3.5 I 0.086 I 0.0073 5 II 

n = number of samples = 14 

- 
Mean = X 

Standard Deviation = s2 

95% Upper Confidence Limit on the Mean = x 
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- -  - (47.8) 
14 

= 3.414 

I n 

n- 1 i = l  

= \I 1 (xi - 3.414) 
l3 i= l  

= /$ (2.12994) 

= 0.40477 

S - 
ucL.95 = i- '(.95p-1) - 6 

0.40477 = 3.414 + t(.,,,,,) x - m 
0.40477 = 3.414 + 1.771 x - 
0 

= 3.606 

Concentration Term 
The concentration term is defined as the smaller of the UCL.9, or Maximum value detected. In other 
words, if the calculated UCL,,, exceeds the maximum value detected than the Maximum value detected 
will be used as the concentration term. 

For this example, 3.606 does not exceed the maximum detected value of 4.39 so the concentration term 
is determined to be 3.606 pCi/g. 

. .\ 
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Sample 

114467 
1 14474 
1 14477 
114485 

5661 Example Calculations: Concentration Term (LogNormal Distribution) 

Source: Lime Sludge Ponds Surface Soil - 

Conc. (pCi/g) ln(Conc .) In(Conc .)-Mean [ln(Conc.)-Mean]’ 

0.2124 0.0451 8.49 2.1389 
6.54 1.8779 -0.0486 0.0024 
4.64 1.5347 -0.3918 0.1535 
6.67 1.8976 -0.0289 0.0008 

Parameter: Uranium-238 

114488 
114498 
114501 

-~ ~ ~~ 

6.69 1.9006 -0.0259 0.0007 
9.38 2.2386 0.3121 0.0974 
9.54 2.2555 0.3290 0.1082 

114487- I 2.12 I 0.7514 I -1.1751 I 1.3809 II 

~~ 

114881 0.856 -0.1555 -2.0820 4.3347 

Sum 23.1182 19.7591 
I 

11 114514 I 56.4 I 4.0325 I 2.1060 I 4.4350 II 
11 114516 I 84 I 4.4308 I 2.5043 I 6.2715 II 
11 114598 I 1.24 I 0.2151 I -1.71 14 I 2.9289 II 

n = number of samples = 12 
y = ln(concentration) 

Mean of the Log-transformed data 

n 

” i= l  

12 

- -  - (23.1182) 
12 

= 1.9265 
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Standard Deviation of the Log-transformed data 
-, . : .  

1 .  

I n 

= \I’ (19.7591) 
11 

= 1.34025 

Upper Confidence Limit on the Mean 

13IJz2 IJ4ou x 3.57204 1.9265 + - i. 
1 Jii = e  

4.2681 = e  

= 71.39 

Note: The H,,, value used in this equation is a two-way interpolation between n=lO and n=12 and 
between s,= 1.25 and sy= 1.50. An abbreviated version of Land’s H-table can be found in Appendix A- 
12 in Gilbert, 1987. 

Concentration Term 
The concentration term is defined as the smaller of the UCL,,, or Maximum value detected. In other 
words, if the calculated UCL., exceeds the maximum value detected than the Maximum value detected 
will be used as the concentration term. 

For this example, 71.39 does not exceed the maximum detected value of 84 so the concentration term 
is determined to be 71.39 pCi/g. 

I .A ’ .. 
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Example Calculations: Concentration Term (Undefined Distribution) 

1 

- Non-parametric Approach 

Source: Lime Sludge Pile Waste Material 

114485 < 0.224 0.112 1 
114857 < 0.25 0.125 2 

Parameter: Thorium-238 

67902 
114881 
1 1482 1 
114734 
114762 

Ir- Sample I Conc. (pCi/g) I Adj. Conc. I Rank* 

< 0.6 0.3 4 
0.037 0.037 5 
0.06 0.06 6 
0.082 0.082 7 
0.11 0.11 8 

114812 0.112 
114605 0.146 
114487 0.22 
114745 0.23 
114835 0.53 
114501 0.693 

0.112 9 
0.146 10 
0.22 11 
0.23 12 
0.53 ' 13 
0.693 14 

~- 

114488 0.87 
114570 0.88 
114564 0.88 

0.87 16 
0.88 17 
0.88 18 

0.841 I 0.841 I 15 

~~ 

1 14474 1.01 
1145 10 1.05 
114576 1.07 

1.01 22 
1.05 23 
1.07 24 

11 114591 I 0.92 I 0.92 I 19 

11 114477 I 0.93 I 0.93 I 20 
0.947 I 0.947 I 21 

1.13 I 1.13 I 25 

Note: When ranking data all non-detected samples are placed at the bottom because of the unknown 
actual concentration. This procedure was uniformly applied throughout the statistical analyses. 

Concentration Term 
The Concentration Term determined from an undefined distribution is conservatively equated to the non- 
parametric 95th percentile value of the observed data. After ordering the data, the 95th percentile is 
defined as the smallest value whose rank exceeds or equals: 0 
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k 2 n x 0.95s n x 0.95+1 

SAMPLE ID Conc. Ln(Conc .) Ln( Conc)-Mean 
6 1622 1.06 0.0583 0.0196 

61626 1.04 0.0392 0.0005 
61629 0.85 -0.1625 -0.20 12 

This is equivalent to always rounding the calculated rank, k, up to the next highest integer. In this 
example, 

n = the number of samples 

[Ln(Conc)-Mean12 
0.000384 
0.000000 
0.040479 

= 25 

61632 
61635 
61638 
6 1640 

k = n x 0.95 

= 25 x 0.95 

= 23.75 

1.01 0.0100 -0.0287 0.000825 
1.02 0.0198 -0.0 189 0.000356 
1.08 0.0770 0.0383 0.001466 
0.99 -0.0101 -0.0487 0.002374 

The smallest value whose rank equals or exceeds the calculated rank of 23.75 is 1.07 (rank = 24). Thus, 
1.07 pCi/g is used as the concentration term. 

61644 
61647 

Comparison to Background Example: t-Test 

Example: Surface Soil Uranium-238 - Lime Sludge Ponds vs. Background 

Background Dataset: Surface Soil Uranium-238 

0.020747 
1.06 0.0583 0.0196 
0.9 -0.1054 -0.1440 

~ ~~ ~~~~ 

61650 1.01 
61653 1.07 
61656 0.98 

~~ 

0.0100 -0.0287 0.000825 
0.0677 0.0290 0.000840 

-0.0202 -0.0589 0.003467 
~~ 

61659 
61663 
6 1666 

1.33 0.2852 0.2465 0.060764 
1.01 0.0100 -0.0287 0.000825 
1.02 0.0198 -0.01 89 0.000356 

61668 
6 1670 

1.13 0.1222 0.0835 0.006979 
1.02 0.0198 -0.0189 0.000356 

1 
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~~ 

SAMPLE ID Conc. 
61673 1.15 

61677 1.03 

~~ ___ 

Ln(Conc .) Ln(Conc)-Mean [Ln(Conc)-Mean12 
0.1398 0.101 1 0 .O 102 18 

0.0296 -0.009 1 0.000083 

61679 
61682 
61685 
61689 
61692 I 1.11 I 0.1044 I 0.0657 I 0.0043 14 

1.21 0.1906 0.1519 0.023087 

0.94 -0.0619 -0.1006 0.0101 11 

0.91 -0.0943 -0.1330 0.017686 

0.92 -0.0834 -0.1221 0.0 14898 

11 61696 I 1.09 I 0.0862 I 0.0475 I 0.002256 

61702 0.93 
6 1705 1.21 
61708 0.99 

61698 I 1.08 I 0.0770 I 0.0383 I 0.00 1466 
~~ ~~ ~ 

-0.0726 -0.11 12 0.012376 
0.1906 0.1519 0.023087 

-0.0 10 1 -0.0487 0.002374 
11 61711 I 1.18 I 0.1655 I 0.1268 I 0.016088 

I I. 1.1603 I 1 0.279472 

Using the same calculations for the Mean and Standard Deviation shown in the example calculations for 
the Concentration Term for a LogNorma1 Distribution we get: 

Mean (log-transformed data): 0.0387 

Standard Deviation (log-transformed data): 0.0982 

And recalling the Lime Sludge Ponds Surface Soil Uranium Example with: 

Mean: 1.9265 
Std. Dev.: 1.34025 

The t-Test is performed by calculating the t-statistic: 

where 

sd’ is the estimate of the pooled variance. Using the Sum of the Squared differences ( (In(Conc.)-Mean)’) 
from the Lime Sludge Ponds data (1) and Background data (2) the equation becomes: 
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2 - (19.7591) + (0.2795) sd - 
12 + 30 - 2 

= 0.5010 

Background Combined Rank Inactive 
Flyash Pile 

sd = d m  
= 0.7078 

Combined Rank 

The t-statistic is then calculated: 

0.85 
0.9 

0.91 
0.92 
0.93 

(1.9265) - (0.0387) 
t =  

0.7078 /- 

2 0.422 1 
3 1.44 32 
4 2.98 33 
5 6.12 34 
6 7.56 35 

1.8878 
0.7078 x (.3416) 

- - 

= 7.81 

This value is then compared to the value from the t-distribution table with degrees of freedom = n + 
m - 2 = 40, and an alpha = 0.05. The calculated t-statistic exceeds the tabulated value of 1.684 so we 
conclude that there is significant evidence to conclude that Lime Sludge Ponds Surface Soil Uranium-238 
data exceed background surface soil levels. 

Comparison to Background: Wilcoxon Rank Sum 

Example: Surface Soil Uranium-238 - Inactive Flyash Pile vs. Background 

'.:I. . , 

?.$' :.$ , , , 
. .  

0.94 I 7 36 II 

1 .0l2 12 
1 .0l2 12 
1 .0l2 12 

11 1.0l2 1 12 
I II 1.0l2 12 II 

11 1.0l2 I 12 

11 1.023 I 15 I 
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Theorv 
If the site data and the background data were actually from the same population (i.e. the site data showed 
no environmental impact, therefore there was no difference) then it would be expected that random 
samples drawn from the same population would have an equal dispersion of ranks. If the ranks of the 
site data population are inordinately high in relation to those of the background dataset then we would 
conclude that there is evidence of environmental impact. 

Test Statistic 
If there are no tied values: 
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. : I : $ ; >  

If there are ties values: 

This value is then compared to the Standard Normal Table. For our example, there are ties so the later 
formula will be used. 

W,, = sum of the site ranks = 208 
n, = number of sample from the Inactive Flyash Pile dataset = 7 
n, = number of sample from the background dataset = 30 
m = n, + n, = 37 
g = number of tied groups = 6 (0.99(2), 1.01(3), 1.02(3), 1.06(2), 1.08(2), 

tj = number of tied values in the j" tie group (2,3,3,2,2,2) 
1.21(2)) 

The test statistic is computed 

7(37 + 1) 208 - - 
2 zE1 = 

1 2(22-1)+3(32-1)+3(32- 1)+2(22-1)+2(22-1) +2(2'-1) 
37(37 - 1) 

( 3 7 + l -  7 x 3 0  
12 

- 208 - 133 - 
1 6 + 2 4  +24  + 6  * 6 + 6  

1332 
d17.5 (38 - 

= 2.91 

This value exceeds the Z,-,,,5 value of 1.645 from the Standard Normal Table so we conclude that there 
is sufficient evidence to conclude that the Uranium-238 concentration in the Inactive Flyash Pile Surface 
Soil significantly exceed the concentrations observed in the background at the alpha = 0.05 significance 
level. 

t: j .  i' t -  

00083s 
P *  

* I . - c  
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Secondary Statistical Screening: 95th Percentile Test 

Example: Surface Soil Uranium-238 - Active Flyash Pile vs. Background 

Purvose 
The 95th Percentile test is performed as 'hot spot' analysis. Some sample distributions may not have 
significant differences in mean concentrations from background. But, these same sample distributions 
may also contain one or more high values that are not consistent with background levels but have been 
'averaged-out'. The 95th percentile test is used to detect high values that exceed the expected range of 
concentrations if the data agreed with background levels. It is only necessary to test the maximum 
observed site sample versus the background 95th percentile to conclude that there are present values that 
exceed the expected range of background concentrations. 

The background surface soil Uranium-238 data has been determined to be LogNormally distributed by 
the methods outlined in Section B.2.3.4.1. The appropriate equation (see Section B.2.3.5.1) for the 95th 
percentile of a lognormally distributed dataset is: 

. f + zJ.95 s, P,, = e 

In this example: 

Mean (log-transformed data): 0.0387 

Standard Deviation (log-transformed data): 0.0982 

Z,,95 (from the Standard Normal table): 1.645 

f + zJ.95 s, P,, = e 

0.0387 + 1.645 x 0.0982 = e  

0.20024 =e 

= 1.22 

The maximum value observed in the Active Flyash Pile Surface Soil Uranium-238 of 4.39 pCi/g exceeds 
the calculated background 95th percentile of 1.22 pCi/g. We would then conclude that there is present 
at least one high value outside the expected range of background and, therefore, Active Flyash Pile 
Surface Soil Uranium-238 would be determined to be a CPC. (Note: If Active Flyash Pile Surface Soil 
Uranium-238 had already been determined to be a CPC by the initial step, t-Test or WRS, then the 95th 
percentile test would be redundant. This test is only performed if the sample dataset does not test at 
being significantly different in the previous tests.) 
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B-13 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.7 Page #: NA Line #: NA Code: 
Original Comment #: 6 
Comment: This section presents a brief outline of a toxicological screening procedure used to select 

CPCs at the site. However, the results of this screening process are only presented as 
table footnotes that are difficult to follow and evaluate. Therefore, both the discussion 
and the results of the screening process should be presented in a more thorough, 
complete, and readable fashion. 

Response: Agreed. Further discussion will be provided. 
Action: Page B-2-28 through B-2-32: 

Due to reorganization of the Identification of Constituents of Potential Concern (CPCs), 
Sections B.2.3.5 through B.2.3.7 have been renumbered. Section B.2.4A is the new 
section number for Identification of Constituents of Potential Concern. Section B.2.4A 
(formerly Section B.2.3.7) has been revised to provide a detailed discussion of the 
toxicological screening, including results of the screening. The following text has been 
replaced with the previous discussion in Section B.2.4A.2 (formerly B.2.3.7). Refer to 
attached Tables B.2-2F through B.2-21 and Figures B.2-3B and B.2-3C. 

B.2.4A.2 Toxicological Screening 

After statistical comparisons to background and the 95th percentile were made, detected constituents 
which have been shown to exceed background were subjected to toxicological screening to exclude 
constituent that are unlikely to have a human health risk at levels detected. The following criteria were 
used to eliminate constituents based on toxicological screening: 

0 Constituents which were detected only once in one medium and not found in any other 
‘media were removed. 

0 Constituents which are essential micronutrients and macronutrients that were nontoxic at 
levels identified (e.g., AI, Na, K, Mg, Ca, Fe, etc.) were removed. 

0 Constituents that were ubiquitous in nature and considered to become nontoxic (e.g., AI, 
Si, C1) were removed. 

0 Nonspecific classes of chemical compounds (e.g., TOC, TPH, PAH, CH, etc.) were 
removed. 

0 Constituents with representative concentrations lower than the values calculated from 
U.S. EPA RAGS Part B, based on a HI of 0.1 and risk level of 1.0 x lo’, were 
removed. 

Group A/B chemical carcinogens (see Section B.2.5.1.2) and radionuclides which were present above 
background and the 95th percentile were retained as CPCs. 

B.2.4A.2.1 Initial Toxicological Screening 
The initial toxicological screening consisted of the first four criteria presented above. Once the 
background and the 95th percentile comparisons were made, possible CPCs for surface soil, subsurface 
soil, surface water, perched water, and groundwater were subjected to the initial toxicological screening. 

.e 
< 

T I .  
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FEMP-OU02-5 D R 4 f  1 
J u n e  15, 1994 

co JSTITUENTS EL ,TED BASED INITIAL TOXICOLOGICAL SCREENINGa 

Surface Soil Subsurface Soil Surface Water Sediment 

ACTIVE FLYASH PILE 
Calcium' Aluminum' Calcium' Calcium' 

Iron' Iron' Iron' Magnesium' 

Magnesium' Sodium' Magnesium' Sod i um' 

Potassium' 2-Chlorophenolb Manganese' Ammoniae 

Sodium' 4-Chloro-3-methylphenolb Potassium' Chloride" 
4-Nitrophenolb Selenium' Fluoridee 
Di-n-octylphthalateb Silicon' Nitratee 
1, l-Dichloroethaneb Sodium' Phosphorous" 
1, l-Dichloroetheneb Alkalinity" SUI fate" 
1 ,2-Dichlrorethaneb Ammonia" Total Organic 
2-Hexanoneb Chloride" Nitrogen" 

Benzeneb Fluoridee 
Bromomethaneb Nit rate" 
Chloroethaneb Phenols" 
Chloroformb Phosphorous" 
Vinyl chlorideb Sulfate" 
Xylenes, totaio Sulfide" 

Total Kjeldahl Nitrogene 
Total Organic 

Carbon" 
Total Organic 

Halides" 

Total Organic 

N i trogene 

Total Phosphorouse 

SOUTH FIELD 
Aluminurn' Sodium' Aluminum' Aluminum' 

calcium' Total Organic Carbone 

Iron' 
Magnesium' 

Potassium' 
Sodium' 

Calcium' 
Magnesium' 
Potassium' 
Silicon' 

Sodium' 
Alkalinity" 

Chloridee 

Calcium' 
Iron' 
Magnesium' 
Potassium' 
Sodium' 

See footnotes at end of table 
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TABLE B.2.2.F 
(Continued) 

FEMP-OU02-5 DRAFT 
June 15, 1994 

~~ ~~ 

Surface Soil Subsurface Soil Surface Water Sediment 

SOUTH FIELD (Continued) 

Fluoridc': 
Phosphorous" 
Sul fate" 
Total Kjeldahl Nitrogen" 
Total Organic Carbon" 
Total Organic Nitrogen" 
Total Phosphorous" 

INACTIVE FLYASH PILE 
CalciumC Sodium' Aluminum' 
Potassium' Total Organic Carbon" Calcium' 

Fluorene' Magnesium' 
' Sodium' ' Iron' 

Potassium' 
Sodium' 
Alkalini ty" 
Ammonia" 
Chloride" 
Fluoridee 
Nit rate" 
Phosphorous': 
Sulfate" 
Total Kjeldahl Nitrogen" 
Total Organic Carbon" 

Total Organic Halides" 

Total Organic Nitrogen" 

Total Phosphorous" 

Aluminum' 
Calcium' 
Iron' 
Magnesium' 
Potassium' 
Silicond 
Sod i u m' 
Alkalinity" 
Ammonia" 
Chloride" 
Fluoride" 
Nit ra tee 
Phosphorous" 
Sulfate" 
Total Kjeldahl 
Ni trogen" 
Total Organic 
Carbon': 
Total Organic 
Halides': 
Total Organic 
N i trogen" 
Total Phosphorous" 

SOLID WASTE LANDFILL 
Aluminum' Aluminum' silicon' Calcium' 

Calcium' Potassium' Di-n-butyl phthalate Magnesium' 
Iron' Sodium' Diethyl phthalate Sodium' 
MagnesiumC Acenaphthyleneb Bis(2-Ethylhexy1)phthalate 

See footnotes at end of table 
'. * 

B-34 
1 4  

l%R\CRUZFS&\TABBZ-ZFUune9. 1994 3:37pm 

O O Q B W  



FEMP-OU02-5 DRAFT 
June15, 1994 

TABLE B.2.2.F 
(Continued) 

Surface Soil Subsurface Soil Surface Water Sdimen t 

SOLID WASTE LANDFILL 
Potassium' Carbon Disulfide' Alkglini tz" 
Silicon' Dichlorodifluoromethaneb Chloride' 

Sodium' mridineb Fluoride" 
Styreneb Nitrate' 

Trichlorofluoromethaneb Phosphorous': 
Vinyl chlorideb Sulfate': 
Sulfide" Total Kjeldahl Nitrogen" 

1 ,2,3,4,6,7,8-heptachlorodibenzofuranb 
1,2,3,5,6,7,8-heptachlorodibenzo-p- 
dioxinb 
Endosulfan sulfate 
Endrin aldehydeb 
Total Organic Carbon" Total Organic Carbon': 
Endosulfan IIb Total Organic Halides': 

Total Organic Nitrogen" 

Total Phosphorous" 

LIME SLUDGE PONDS' 
Aluminum' Aluminum' 
CalciumC Iron' 
Iron' PotassiumC 
Magnesium' Silicond 

Potassium' 1, 1-Dichloroethaneb 
Silicon' 2-Burnoneb 

Sodium' Idornethaneb 

aConstituents were eliminated based on the first four toxicological screening criteria (i.e., detected once in one 
medium; macronutrient/micronutrient that is nontoxic; ubiquitous in nature; and nonspecific class of compounds). 
bConstituent was removed because it was detected only once in one medium (not detected in any other media). 
'Constituent was removed because it is an essential macronutrient and macronutrient that is nontoxic at the levels 
identified (e.g., Al, Na, K, Mg, Ca, Fe). 
dConstituent was removed because it is ubiquitous in nature and considered to become nontoxic (e.g., AI, Si, CI). 
eConstituent was removed because it is from a nonspecific cl& of chemical compounds (e.g., TOC, TPH, PAH, 
CH, and general aqueous chemjcals). 
fConstituents in the subsurface soil column are from waste material in the Lime Sludge Ponds. 
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TABLE B.2-21 

CONSTITUENTS ELIMINATED BASED ON SECONDARY (EPA RAGS, PART B) 
TOXICOLOGICAL SCREENING 

Subsurface Soil Surface Soil 
ACTIVE FLYASH PILE 

Antimony Antimony 

Barium 
Cadmium 
Chromium 
Cobalt 
Cooper 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Uranium-total 

Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Mercury 
Molybdenum 
Nickel 
Selenium 
Vanadium 
Zinc 
Uranium-total 
Benzoic acid 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Naphthalene 
Pentachlorophenol 
Phenol 
Bis(2-Ethylhexy1)phthalate 
1,l,l-trichloroethane 
2-butanone 
2-methyl-2-pentanone 
Acetone 
Carbon disulfide 
Chloromethane 
Methylene chloride 
Toluene 

SOUTH FIELD 
Antimony Barium 
Barium Cadmium 
Chromium Chromium 
Copper Copper 
Cyanide Cyanide 

/ 

.I . . 
I ,I\ 

0043887: 1 
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TABLE B.2-21 
(Continued) 

FEMP-OUO2-5 DRAFT 
June 15, 1994 

Surface Soil Subsurface Soil 
- -  _ _  - - SOUTH FIELD (Continued) - ~ 

Manganese Mercury 
Molybdenum Molybdenum 
Nickel Silver 

Selenium 
Silver 
Vanadium 
Zinc 
Uranium-total 
Endrin ketone 
Acenapthene 
Acenaph thy lene 
Anthracene 
Benzoic acid 
Carbazole 
Chrysene 
Dibenzofuran 
Dimethyl phthalate 

Vanadium 
4-methylphenol 
Acenap h t halene 
Anthracene 
Benzo(g , h, i)perylene 
Benzo(k)tluoranthene 
Benzoic acid 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a, h)an thracene 
Diethyl phthalate 
Fluoranthene 

Fluoranthene Indene( 1,2,3-cd)pyrene 
Fluorene 
Pyrene 
Bis(2-Ethylhexy1)phthalate 
Acetone 
Methylene chloride 

FER\CRUZFS\VDR\TABBZ-2IUune9. 1994 4: I Ipm 

Isophorone 
Naphthalene 
Phenol 
Pyrene 
Bis(2-Ethy1hexyl)phthalate 
1 , 1,l-trichloroethane 
2-butanone 
2-hexanone 
2-methyl-2-pentanone 
Acetone 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Methylene chloride 
Styrene 
Tetrachloroethane 

Toluene 
Trichloroet hane 
Vinyl acetate 
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- , < ' "  , . . 
TABLE B.2-21 

(Continued) 

Surface Soil Subsurface Soil 

SOUTH FIELD (Continued) . 

Xylenes total 
Endrin ketone 
Alpha-chlordane 
Gamma-chlordane 

INACTIVE FLYASH PILE 
Barium Barium 
Cadmium Cadmium 
Copper Chromium 
Cyvanide Copper 
Magnesium Cyanide 
Molybdenum Mercury 
Selenium Molybdenum 
Silver Silver 
Vanadium Vanadium 
Uranium-total 4-methylphenol 
Acenaphthalene Acenaph t halene 
Acenaphth ylene Anthracene 
Anthracene Benzo(g , h, i)perylene 
Carbazole Benzo(k) fluoranthene 
Dibenzofuran Benzoic acid 
Naphthalene Carbazole 
2-butanone Chrysene 
Acetone Di-n-butyl phthalate 
Toluene Di-n-octyl phthalate 

Dibenzo(a, h)anthracene 
Diethyl phthalate 

p 2 .  

FE~(\CRU~FS\VDR\TABBZ-ZIUUII~ 9, 1994 4: 1 lpm 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Phenol 
Pyrene 
Bis(2-Ethy1hexyl)phthalate 
1,l , 1 -trichloroethane 
2-butanone 
2-hexanone 
2-methyl-2-pentanone 
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TABLE B.2-21 
(Continued) 

Surface Soil Subsurface Soil 
- - _ -  

INLCTIVE FLYASH PILE (Continued) - 
- - - -  

Acetone 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Methylene chloride 
Styrene 
Tetrachloroethane 
Toluene 
Trichloroethane 
Vinyl acetate 
Xylenes total 
Endrin ketone 
Alpha-chlordane 
Gamma-chlordane 

SOLID WASTE LANDFILL a Barium Barium 

Chromium 

Copper 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Uranium-total 
Acenaph thene 
Anthracene 
Benzo(f)fluoranthene 
Bis(2-Ethylhexy1)phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Dibenzofuran 
Fluoranthene 
Fluorene 

Pyrene 

. .  . 

Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Molybdenum 
Nickel 
Selenium 
Thallium 
Vanadium 
Uranium-total 
2-chlorophenol 
Acenaph t halene 
Anthracene 
Benzo(f)fluoranthene 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo furan 
Diethyl phthalate 

. . .  I 
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TABLE B.2-21 
.(Continued) 

Surface Soil Subsurface Soil 

SOLID WASTE LANDFILL (Continued) 

2-butanone Fluoranthene 
Acetone Fluorene 
Bromomethane Naphthalene 
Chloromethane Phenol 

Pyrene 
Bis(2-Ethylhexy1)phthalate 
1,l-dichloroethane 
1,2-dichloroethane 
1,2-dichloroethene 
2-butanone 
2-hexanone 
4-methyl-2-pentanone 
Acetone 
Benzene 
Chlorobenzene 
Chloromethane 

, Ethylbenzene 
Methylene chloride 
Tetrachloroet hane 
Toluene 
Xylenes, total 

Endrin ketone 
4,4'-DDD 

LIME SLUDGE PONDS 
' Barium 

Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Molybdenum 
Nickel 
Zinc 
Anthracene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 

* - 0 - 0  
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Antimony 
Barium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 

B-60 



-. -, . . . . -  
1 ' * , : A  

FEMP-OUO2-5 DRA- 
June15.  1994 

TABLE B.2-21 
(Continued) 

Surface Soil Subsurface Soil 
- 

LIME SLUDGE PONDS (Continued) 

Di-n-butyl phthalate 
di-n-octyl phthalate 
dibenzofuran 
fluoranthene 
pyrene 
acetone 
toluene 

Silver 
Thallium 
Vanadium 
Zinc 
Uranium-total 
Anthracene 
Benzo( a)ant hracene 
Benzo(k)tluorant hene 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Pyrene 
Bis(2-E thylhexy1)phalate 
2-hexanone 
Acetone 
Acetoni tnle 
Hexane 
Methylene chloride 
Toluene 
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OPERA8LE UNIT 2 
SURFACE SOILS - SURFACE WATER AND GROUNOWATER PATHWAY 

SOURCE TERM DEVELOPMENT FOR 
CONSTITUENTS OF CONCERN 

CONCEPTUAL 
FLOW MODEL 

DEVELOPMENT OF RUNOFF 
CONCENTRATIONS I DEVELOPMENT OF RUNOFF 
CONCENTRATIONS I L 1 I 

I SCREENING OF ON-SUBUNIT 1 I LOADING TO THE 1-4 GREAT MIAMI AOUIFER 
SURFACE WATER CONCENTRATIONS 

AGAINST EPA RAGS. PART 8 I 
I SCREENING VALUES I 

I 
FROM PADDYS RUN OR 

STORM SEWER OUTFALL DITCH 
I 

DETERMINE THE RUNOFF 
CONCENTRATIONS TO PADDYS RUN OF POTENTIAL CONCERN 

(TWO STEPS) 

I I 

ANALTICAL MODELING TO 
DETERMINE THE CONCENTRATIONS 

IN THE GREAT MIAMI RIVER 

SURFACE WATER 
RECEPTOR CONCENTRATIONS 

NUMERICAL MODELING 
TO ESTIMATE THE 

MOVEMENT OF CONSTITUENTS 
THROUGH THE 

GREAT MIAMI AQUIFER 

GROUNOWATER 
RECEPTOR CONCENTRATIONS 

FIGURE 8.2 - 3B 
SURFACE WATER TRANSPORT MODELING DIAGRAM 
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FIGURE 8 . 2 - 3 C  
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Constituents were evaluated for their presence and persistence in more than one medium for that subunit. 
If a constituent was detected only once in one medium (i.e., not found in any other media), it  was 
removed from the possible CPC list. For example, 2-chlorophenol was detected in one sample of 
subsurface soil for the Active Flyash Pile and not found in any other media for that subunit, therefore, 
it was removed from the possible CPC list. 

Possible CPCs were next subjected to screening based on them being an essential macronutrient or 
micronutrient present at nontoxic levels. Constituents eliminated based on this criteria included 
aluminum, sodium, potassium, magnesium, calcium, and iron. 

The third criteria evaluated constituents based on them being ubiquitous in nature and considered to 
become nontoxic. Such constituents included aluminum, silicon, and chloride. Silicon and chloride were 
the predominant constituent eliminated based on this criteria. 

The last criteria of the initial toxicological screening included removal of constituents which were from 
nonspecific classes of chemical compounds. Such constituents included total organic compounds, total 
petroleum hydrocarbons, polynuclear aromatic hydrocarbons, chlorinated hydrocarbons, and general 
aqueous chemicals (e.g., ammonia, chloride, fluoride, sulfate, sulfide, etc.). 

Table B.2-2F presents the constituents eliminated from each subunit based on the initial toxicological 
screening. 

B.2.4A.2.2 Secondary Toxicological Screening 
Possible CPCs remaining after the initial toxicological screening were subjected to a secondary 
toxicological screening which included a qualitative comparison of concentration terms to screening values 
calculated using the following EPA Risk Assessment Guidance (RAGS) Part B (EPA 1991d) reduced 
equations for residential land use soil and water based on 30 years of exposure. 

Residential Soil for Chemicals 

Carcinogenic 
Risk-based PRG = 0.64/SF0 
(mg/kg; target risk = 

SF, = oral slope factor (mg/kg-day)" 

Noncarcinogenic 
Risk-based PRG = 2.7 x 105(RfD0) 
(mg/kg; target hazard = 0.1) 

RfD, = oral chronic reference dose (mg/kg-day) 

Residential Soil for Radionuclides 

Carcinogenic 
. Risk-based PRG = 1.0 x 10-6/1.3 x 103(SF0) + 3.4 x 106(SF,) 

(pCi/g; target risk = lo7)  

SF, = oral.slope factor (risWpCi) 
SF, = external exposure slope factor,(risk/yr per pCi/m2) 

ooof?7n , * .  
. .  

(B.2-8a) 

(B.2-8b) 

(B.2-9) 

B-64 . .  
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Residential Water for Chemicals 

Carcinogenic 
Risk-based PRG = 1.7 x 1044/2(SF,) + 7.5(SFi) 
(mg/L; target risk = lo") 

SF, = oral slope factor (mg/kg-day)-' 
SFi = inhalation slope factor (mg/kg-day)-' 

Noncarcinogenic 
Risk-based PRG = 73/[7.5/RfDi + 2/RfDJ 
(mg/L; target hazard = 0.1) 

RfD, = oral chronic reference dose (mg/kg-day) 
RfD, = inhalation chronic reference dose (mg/kg-day) 

Residential Water for Radionuclides 

Carcinogenic 
Risk-based PRG = 9.5 x 10"/2(SF,) + 7.5(SFi) 
(pCi/g; target risk = 

(B .2- 1 Oa) 

(B .2- lob) 

(B.2-11) 

SF, = oral slope factor (risWpCi) 
SF, = inhalation slope factor (risWpCi) 

It is important to note that although the purpose of these equations are to develop risk-based 
concentrations to be used as preliminary remediation goals (PRGs), their use in- this baseline risk 
assessment was to develop screening levels for which concentration terms were compared. 

a 
As a point of departure from EPA RAGS Part B (1991d) and the National Oil and Hazardous Substances 
Contingency Plan (EPA 19900 which recommends that the risk-based concentrations correspond to a risk 
level of 1.0 x for carcinogens and a hazard index (HI) of 1.0 for noncarcinogens. Risk based 
concentrations for Operable Unit 2 screening were derived to correspond to a risk level of 1 .O x and 
HI of 0.1 so that the screening levels conservatively account for the additive nature of the relative risk 
contributions from individual CPCs. 

Deviation of risk-based concentrations were based on the availability of established toxicity criteria (Le., 
slope factors and reference doses). The slope factor- or reference dose-based risk based concentration 
became the screening level. Screening levels were selected as the lower of the two values for constituents 
where both slope factor- and reference dose-based concentrations were derived. For constituents with 
no toxicity criteria established, screening levels were not determined. Tables B.2-2G and B.2-2H present 
the risk-based screening levels developed for soil and water, respectively. 

The soil risk-based screening levels were compared with surface soil and subsurface soil concentration 
terms. Although the residential soil equation is for use with surface soil, the same screening values were 
used for comparison of subsurface soils. This is construed as conservative because direct contact to 
subsurface soil is less frequent. 

The water screening values were compared to groundwater (including perched water) and surface watei 
concentration terms before modeling was performed (see Section B.2.4.2.3). 

. I  ,. *', . 
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Constituents which were screened out based on toxicological screening are presented by media and 
subunit in Table B.2-21. 

B.2.4A.2.3 
The fate and transport modeling requires multi-steps processes. At the end of each major step within the 
modeling process, predicted surface water and groundwater concentrations were compared to the EPA 
RAGs, Part B screening values for water. If the predicted constituent concentration was below the water 
screening value, then it was removed from the CPC list. Below is a discussion of screening process used 
to determining surface water and groundwater CPCs. 

Surface Water and Groundwater Modeling 

Surface Water Modeling 
Surface water modeling was used to predict on-subunit runoff concentration during a 24-hour storm event 
based on the surface soil concentrations. On-subunit runoff concentrations were compared against EPA 
RAGs, Part B screening values for water (Figure B.2-3B). If the on-subunit runoff water concentration 
for a constituent was below the water screening value, then that constitueni was removed from the CPC 
list for the surface water as well as a potential CPC for groundwater from the surface water pathway. 
For the remaining CPCs, concentrations in the Great Miami River were predicted. 

Groundwater Modeling 
The Great Miami Aquifer can be impacted by a subunit through various pathways (See Appendix A-2). 
For the surface water pathways, loading to the Great Miami Aquifer from the surface water infiltration 
was determined and then predicted Great Miami Aquifer concentration were compared against the water 
screening values (Figure B.2-3B). If predicted Great Miami Aquifer concentration was below the water: 
screening value, then the constituent was removed from the CPC list. 

For subsurface soils and perched water as a source of loading to the Great Miami Aquifer, the output 
from the vadose zone model was screened against the water screening concentrations (Figure B .2-3C). 
To perform this screening, the maximum output from the vadose zone model for a particular constituent 
was compared with the water screening concentrations. If this maximum value (from all grid blocks) was 
below the screening concentration, then the constituent was screened out and was not modeled further. 
CPCs passing the vadose zone model toxicity screening were further screened by predicting dilution in 
the Great Miami Aquifer. If the predicted Great Miami Aquifer concentration was below the screening 
concentration, then the constituent was screened out and was not modeled further. Details of these steps 
are provided in Appendix A-2. 

B.2.4A.2.4 Results of Selecting CPCs 
The screening procedure employed served as a selection criterion for retaining detected constituents for 
further quantitative evaluation as CPCs in this baseline risk assessment. A constituent was retained as 
a CPC if  1) their concentration term exceeded corresponding background concentrations, 2) it did not 
meet the initial toxicological screening criteria, and 3) their concentration term exceeded corresponding 
screening values. Tables B.2-2J through B.2-2N present the final CPCs by subunit for each media. 

B-14 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.1.1 Page #: B-2-22 Line #: 30 Code: 
Original Comment #: 16 
Comment: This line states that data from the Characterization Investigation Study and Environmental 

Survey investigations were not used in the risk assessment. However, because a risk 
assessment should include as much valid data as possible, the report should also indicate 
why the data from these investigations was not used in the risk assessment. Additional 
valid data would further support the risk assessment and better characterize the site. 

Response: Environmental Survey Data was not validated. Text will be revised to clarify. Portions 
of the data from the Characterization Investigation Study were validated, however, the 000872 s 

a *  
P .  
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screening process used in this study (discussed in Section 2 of the RI report; 
provided a biased to collecting samples that was not considered to be consistent with the 
data collected in Phase I and Phase I1 of the OU2 RI investigation. It is believed that the 
Phase I and Phase I1 data provides a sufficient amount of data to perform the baseline 
risk assessment. 
Page B-2-22. third paragraph, lines 30-32: Action: 

The last sentence has been revised to: 

"Because data from the Characterization Investigation Study (CIS) were partially 
validated and data from the Environmental Survey (ES) were not validated, data from 
these investigations were not used for this risk assessment, but were used to guide 
sampling activities for the Phase I and Phase I1 RI/FS (see Section 2.0  of this report)." 

B-15 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.6 Page #: B-2-30 Line #: NA Code: 
Original Comment #: 17 
Comment: 

Response: 

Action: 

This section presents and refers to statistical methods applied to data used in the report. 
However, several of the methods are neither clearly presented nor referenced. 
Agreed. Text will be revised to clarify methods applied, and reference will be 
incorporated as appropriate. 
Refer to Actions B-11 and B-12 for sample statistical calculations and references. 

B-16 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: . B.2.3.7 Page #: B-2-3 1 Line #: 20 Code: - 

Original Comment #: 18 
Comment: This line refers to a toxicological screening process recently approved by EPA. 

However, no reference for this approval is cited. The report should be revised to 
provide a reference for EPA's approval of the toxicological screening procedure 
presented. 
Agreed. The Toxicological screening will be performed according to RAGS, Part B. 
This reference will be cited. 
Page B-2-31, second paragraph, line 19: 

Response: 

Action: 

The statement "which has been recently approved by EPA for this site" has been 
removed. 

B-17 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.7 Page #: B-2-32 Line #: 3 Code: 
Original Comment #: 19 
Comment: This line states that constituents found at unusually high (unrealistic) concentrations were 

considered for elimination unless additional evaluation required its inclusion as a CPC. 
This does not seem reasonable. The fact that an unusually high (unrealistic) 
concentration is reported does not necessarily lead to the conclusion that the constituent 
is not present at a significant level. It would seem more reasonable to evaluate the data 
to determine whether the constituent is present and, if so, consider the constituent a CPC. 
This step was not used in this RI. The text on screening will be revised to only include 
screening steps used for OU2. 
Page B-2-32, first bullet, lines 1-4: 

Response: 

Action: 
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This step of the toxicological screening process has been revised to read "Constituents 
which were detected only once in one medium, and not found in any other media, were 
removed. " 

i - .  _ -  

B-18 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.7 Page #: B-2-32 Line #: 13 Code: 
Original Comment #: 20 
Comment: This line states that compounds known to be derived from off site sources were deleted 

unless their contribution to site risk was potentially significant. However, it is not clear 
how compounds are absolutely attributed to off site sources. The report should be 
revised to clearly discuss how compounds may be absolutely attributed to off site sources 
and any compounds not so attributed should remain CPCs. 
This step was not used in this RI. The text on screening will be revised to only include 
screening steps used for OU2. 
Page B-2-32, fourth bullet, lines 13-15: 

Response: 

Action: 

This screening criterion was removed because it was not used as part of the toxicological 
screening process for Operable Unit 2. 

B-19 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.3.7 Page #: B-2-32 Line #: 21 Code: 
Original Comment #: 21 
Comment: This line states that chemicals known to degrade to non-toxic products were removed if 

no other requirements for inclusion exist. However, the report does not state over what 
time period the chemicals may degrade. Highly persistent chemicals, although they may 
degrade to non-toxic products, may pose significant risk for an extended period of time. 
Therefore, these highly persistent chemicals should remain CPCs. 
This step was not used in this RI. The text on screening will be revised to only include 
screening steps used for OU2. 
Page B-2-32, sixth bullet, lines 21-24: 

Response: 

Action: 

This screening criterion was removed because it was not used as part of the toxicological 
screening process for Operable Unit 2. 

B-20 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4 Page #: Multiple Line #: Var. Code: 
Original Comment #: 8 
Comment: Errors were identified in various intake equations presented in this section. Most often 

the error consisted of parameters mistakenly omitted (primarily conversion factors [CF] 
and fraction ingested [FI]). These equations should be closely reviewed and any errors 
corrected. 

Section B.2.4 has been extensively reviewed and revised. Calculations and parameter 
tables have been updated and all identified errors have been corrected. Refer to 
Comment B-22 1 .  

Response: Agreed. Equations will be re-evaluated and corrected. 
Action: 

038.p37A ' 
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B-2 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4 Page #: Multiple Line #: Var. Code: 

Comment: 
Original Comment #: 9 

Intake calculations involving dermal exposure to contaminants in water could not be 
verified without exposure time (ET) and time to steady-state conditions (t*) parameter 
values. These parameter values are required in order to determine which equation to use 
to calculate the dermally absorbed dose (DA). The-section should-be revised to ensure 
that all necessary ET and t* parameter values are presented. 

Page B-2-39 through B-2-49, Tables B.2-3 and B.2-4: 

- 

Response: Agreed. Parameters will be provided. 
Action: 

ET values are presented in Tables B.2-3 and B.2-4 (revised and referred to as Tables 
B.2-3A &B and B.2-4A & B). Refer to the attached tables. 

Chemical specific values for "t'" are presented in Table B.2-6A along with other 
parameters needed to calculate dermally absorbed doses. Additionally, the following 
equation to calculate "DA" for inorganic constituents has been included: 

B-22 Commenting Organization: U.S. EPA Com mentor: Saric 
Section #: B.2.4 Tbls. B.2-3 and B.2-4 Page #: B-2-21 & 23 Line #: Code: 
Original Comment #: 7 
Comment: Numerous errors were identified in these two tables. For example, key parameters were 

missing for particular exposures, incorrect parameter values were reported, incorrect 
footnotes were referred to, and several footnotes were not used in either of the tables. 
Both of these tables should be closely reviewed and any errors corrected. 
Agreed. Parameters and footnotes will be provided and/or corrected. 
Page B-2-39 through B-2-49, Tables B.2-3A & B and B.2-4A & B. Refer to comment 
B-21 for tables B.2-3A & B and B.2-4A & B. 

Response: 
Action: 

Tables B.2-3 for current scenario and B.2-4 for future scenario have been separated into 
A and B for ease of comparing receptor parameters. Additionally, these tables have been 
updated to current RAWPA guidance. Values have been verified for correctness. 

B-23 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.1.2 Page #: B-2-35 Line #: NA Code: 

Comment: 
.Original Comment #: 22 

Figure B.2-5 includes a reference citation that reads "(EPA 1989)." However, the 
reference section includes several U. S . Environmental Protection Agency (EPA) 
references dated 1989. Figure B.2-5 should be revised to cite a particular EPA reference 
dated 1989 from the reference list. 

Response: Agreed. The specific reference will be provided. 
Action: Page B-2-35, Figure B-2-5: 

The reference cited in Figure B.2-5 has been revised to "(EPA 1989)a." 
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B-24 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.1.2 Page #: B-2-36 Line #: 8 Code: 

Comment: 

Response: 
Action: 

Original Comment #: 23 
This line refers to "screening criteria generated by EPA Region III.. . . . " However, this 
guidance is not referenced. 
Agreed. Screening will be replaced with EPA Risk Assessment Guidance. 

2 ' Page~B-2-36, line 8: 

The sentence was revised to read " . . . were derived from screening criteria generated by 
EPA Risk Assessment Guidance for Superfund, Part B (EPA 1989b) using incremental 
lifetime cancer risk ... I' 

B-25 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.1.3 Page #: B-2-37 Line #: 2 to 5 Code: 
Original Comment #: 24 
Comment: These lines state that the Modified Universal Soil Loss Equation (MUSLE) was used to 

determine if sorbed constituent runoff would contribute significantly to concentrations in 
Paddys Run and the Great Miami River. However, the text does not describe how 
significance was determined. The text should be revised to explain the criteria used to 
judge significance or to reference a part of the report that explains the criteria. 

Page B-2-37, lines 6 and 7: 
Response: Agreed. Text will be revised to provide clarity. 
Action: 

The last sentence in this paragraph has been revised to read the following: 

"Refer to Appendix A, Section A.1 for a detailed discussion of contaminant loading to 
surface water from Operable Unit 2 contaminants. " 

B-26 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.1.4 Page #: B-2-38 Line #: NA Code: 
Original Comment #: 25 
Comment: Figure B.2-6 is a schematic of the air modeling process used in the OU2 RA. The figure 

has omitted a box that describes the generation of particulates which are subsequently 
assumed to be dispersed. 

Page B-2-38, Figure B.2-6 has been modified to include a box showing particulate 
generation and dispersal. 

Response: Agreed. Figure will be revised. 
Action: 

B-27 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2 Page #: B-2-39 Line #: Tbl.B.2-3 Code: 
Original Comment #: 26 
Comment: Numerous comments regarding Table B.2-3 are summarized below. Refer to Comment 

Number B-21 for Table B-2-3. 
(a) Under the section titled "Ingestion of Sediment" the value for the parameter "FI" for 
the Trespassing Youth, is presented as "-0.06." This value should be changed to "0.06." 
(b) Under the section titled "Dermal Contact with Soil" values for the parameter "ABS" 
should be added. 
(c) Under the section titled "Dermal Contact with Surface Water" values for the 
parameter "ET" should be added. 
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(d) Under the section titled "Ingestion of Homegrown Fruits and Vegetables" the value 
for the parameter "IR" for the Off-property Resident Child is presented with a reference 
to a footnote "v." The list of footnotes at the end of Table B.2-3 does not include a 
footnote labeled "v. 
(e) Under the section titled "Ingestion of Home Produced Meat" the value of 6 6 6 
parameter "IR" for the User of Meat/Milk Products, is presented as "10." This value 
is incorrect and should be replaced with the correct value of 101. 'I 
(f) Under the section titled "Dermal Contact While Bathing" values for the parameter 
"ET" should be added 
(g) Footnotes "b", "h", and 'lr" are not used in Table B.2-3. These footnotes should be 
removed or references to these footnotes should be added to the table. 
(h) In footnote "f," the parenthetical "5.7h/d = 200h/Y/350d/Y)" should be replaced 
with "(5.7h/d = 2000h/Y/350d/Y)." 
(i) Footnote "k" defines the parameter csv as "chemical-specific value. " However, the 
footnote does not indicate where chemical-specific values can be found. Footnote k in 
particular, or Table B.2-3 in general should be revised. to indicate where 
chemical-specific values can be found. 

(a) The value is 0.06, not "-0.06". 
(b) Correction will be made. 
(c) Correction will be made. 
(d) Reference to "v" was an error and should be deleted. 
(e) Correction will be made. 
( f )  Correction will be made. 
(g) Footnotes will be checked and corrected. 
(h) Correction will be made. 
(i) Reference to CSV tables will be added. 

Response: Agreed. Tables will be checked and corrected as appropriate. 

Action: Page B-2-39, Table B.2-3A & B: 

Table B.2-3A & B has been revised to incorporate EPA's requested revisions as well as 
the most current parameters published in the Supplemental Guidance to the Risk 
Assessment Work Plan Addendum (DOE 1994). 

B-28 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2 Page #: B-2-42 Line #: Tbl. B.24 Code: 
Original Comment #: 27 
Comment: Numerous comments regarding Table B.2-4 are summarized below. 

(a) Under the column header titled "User of GMR Youth" the age of the potential 
receptors should be added. 
b) Under the section titled "All pathways (except where noted)" the value for the 
parameter " AT-Noncancer" for the On-property Resident Child, is presented as 25550. 
This value is incorrect and should be replaced with the correct value of 2,190. 
(c) Under the section titled "Dermal Contact While Bathing" values for the parameter 
"ET" should be added. 
(d) Under the sections titled "Ingestion of Soil/Sediment" and "Dermal Contact with 
Soil/Sediment, 'I it is not clear whether the parameter values presented represent values 
that should be used for both soil and sediment independently or the sum of the values for 
soil and sediment. For example, under the section titled "Ingestion of Soil/Sediment" the 
value for the parameter "IR" for the RME On-property Resident Farmer is presented as 
180. This could mean that this receptor is assumed to ingest 180 mg/day of soil and 180 
mg/day of sediment or that this receptor is assumed to ingest a total of 180 mg/day of 
soil and sediment. These sections should be revised and presented as in Table B.2-3 
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where separate sections are presented for soil and sediment. 
(e) Under the section titled "Dermal Contact While Bathing" values for the parameter 
"ET" should be added. 
(f) The sections titled "Incidental Ingestion of Soil/Sediment" and "Dermal Contact with 
Soil/Sediment" on page B-2-45 should be revised as discussed above in item d. 
(g) Under the section titled "External Radiation Exposure" the value for the parameter 
"ET" for the Expanded Trespasser Adult, is presented as 2. Footnote "p" in this table 
indicates that the correct value is 1. The parameter value should be changed from 2 to 
1. 
(h) Under the section titled "Dermal Contact While Bathing" on page B-2-46, values for 
the parameter "ET" should be added. 
(i) Footnotes "j", "k", "u", and "y" are not referred to in the table. These footnotes 
should be removed or references to them added in the table. 
(i) Footnotes "e" and "f" refer to specific EPA Region V guidance. However, the source 
of this guidance is not indicated. 

(b) Correction will be made. 
(c) Correction will be made. 
(d) Correction will be made. 
(e) Correction will be made. 
(f) Correction will be made. 
(g) Correction will be made. 
(h) Correction will be made. 
(i) Reference will be checked and corrected. 
(i) Source will be provided. 
Page B-2-24, Table B.2-4A & B (Refer to Comment B-21 for Table B.2-4A & B): 

Response: (a) Age added. 

Action: 

Table B.2-4A & B has been revised to incorporate EPA's requested revisions as well as 
the most current parameters published in the Supplemental Guidance to the Risk 
Assessment Work Plan Addendum (DOE 1994). 

B-29 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.1 Page #: B-2-50 Line #: 11 & 23 Code: 
Original Comment #: 28 
Comment: Equation B.2-8 is incorrect as written; the units do not cancel out properly. The equation 

should be revised to include multiplication by the parameter "CF" which should be in 
units of grams (g)/day. Line 23 should be revised to include a second value for the 
parameter "CF" equal to lo3 g/day. 

Response: Agreed. Equation will be corrected. 
Action: Page B-2-50, lines 11 and 23: 

Units for the concentrations in soil have been made consistent with Tables B.2-3 and B.2- 
4 (refer to Comment B-21 for Table B.2-3 and B.2-4 and Appendix B.111. The units for 
concentrations in soil are presented in mg/kg for chemicals and pCi/g for radionuclides; 
therefore, no action is necessary. 

B-30 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.2 Page #: B-2-55 Line #: Table B.2-5A Code: 
Original Comment #: 29 
Comment: Footnotes "d", "e", and "f" indicate that the values being footnoted represent the logs of 

various coefficients. In fact, the values being footnoted represent the "antilogs" of these 
coefficients as defined by the equations included in the footnotes. 

. \  
3 -  . .  
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Response: Agreed. Footnotes will be checked and corrected is appropriate. 
Action: Footnotes "d", "e" and "f" have been modified to properly show the logs of various 

coefficients. 

Footnote "d" now reads, "Biotransfer factor in beef (Bb) calculated.. ." 

Footnote "e" now reads, "Biotransfer factor in-milk (Bm) calculated.. . " 

Footnote "f" now reads, "Bioconcentration factor in vegetation (Bv) 
calculated.. . 

(Refer to attached Table B.2-5A) 

B-3 1 Commenting Organization: US. EPA Commentor: Saric 
Section #: B.2.4.2.2 Page #: B-2-55 Line #: Table B.2-5A Code: 
Original Comment #: 30 
Comment: Footnote "h" references an EPA database dated 1991. The reference list includes several 

EPA references dated 1991. Footnote "h" should be revised to reference an EPA 
database dated 1991x, where x is a letter identifying the particular reference. 

Page B-2-55, Table B.2-5A (Refer to Comment B-30 for Table B.2-5A): 
Response: Agreed. Correction will be made. 
Action: 

B-32 

The footnote has been revised to "EPA Weri Treatability Database (1991a). 
Additionally, the reference in the Reference Section has been assigned the appropriate 
letter designation. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.2 Page #: B-2-55 Line #: Table B.2-5A Code: 
Original Comment #: 31 
Comment: 

Response: Agreed. Correction will be made. 
Action: 

Footnote "1" refers to the "dry weight to weight partitioning coefficient." 
coefficient should be further described as "(Bb(l)). 

Page B-2-55, Table B.2-5A (Refer to Comment B-30 for Table B.2-5A): 

This 

This footnote has been revised to further specify that the dry weight to wet weight 
partitioning coefficient is Biv(,). The footnote has been revised to the following: 

B,(,, = dry weight to wet weight partitioning coefficient Bb(l) multiplied by an average 
correction factor of 0.428. 

B-33 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.2 Page #: B-2-56 Line #: Table B.2-5B Code: 
Original Comment #: 32 
Comment: Several comments regarding Table B .2-5B are summarized below. 

(a) Table B.2-5B includes several references to "Table B.2-6D. " The RI/FS report does 
not include such a table. Table B.2-5B should be revised to refer to the correct table. 
(b) Table B.2-5B includes several references to "Table B.2-5. " However, Appendix B 
includes Tables B.2-5A, B.2-5B, and B.2-5C. Table B.2-5B should be revised to refer 
to the correct table. 

FER\CRU2CR-RIUUi\USEPASEC.BUune 9. 1994 4:Wpm B-95 



FEMP-OUO2-5 D W  
SU6& j 

~ u u < u u u u u u u u u  z z z z z z z z z z z z z  

June 15, 1994 

9) 

2 Y 

cc 
0 
U 
!3 

M 

42 

U e 

Y 0 
C 
0 

9) 
9) 
m 

U 

B-96 



+ 

FEMP-OUOZ-5 DRAFT 
June15, 1994 

"$ a i 



0 

Response: (a) Correction will be made. 
;. 1 -  - (b) Correction will be made. 

Page B-2-56, Table B.2-5B * : . Action: 

Table B.2-5B has been revised and corrections made as appropriate. Refer to attached 
Table B.2-5B. 

B-34 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.2 Page #: B-2-61 Line #: 16 Code: 
Original Comment #: 33 
Comment: Equation B.2-14 is written correctly if all the parameters are input in the units defined 

on page B-2-61. However, the majority of the values for the parameter TiV" are 
presented in Appendix B-I11 in units of pCi/kg. To reduce confusion, Equation B.2-14 
should be revised to include multiplication by the parameter "CF," as defined on page 
B-2-61. Furthermore, the parameter TiV" should be defined on page B-2-61 in units of 
pCi/kg. 

Response: Agreed. Units will be checked for consisting and corrected where appropriate. 
Action: Page B-2-61, Line 16: 

Equation B.2-14 has been revised to read the following: 

(radionuclides)I, = (C,)(CF)(IR)(ED)(EF)(FI) (B .2- 14) 

B-35 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.3 Page #: ' B-2-65 Line #: 16 Code: 
Original Comment #: 34 
Comment: 

Response: Agreed. Text will be modified. 
Action: Page B-2-65, Line 16: 

Equation B.2-18 includes in part the product "C,J (QJ." 
revised to read "(CJ (QJ." 

"This product should be 
.. 

Equation B.2-18 has been revised to read the following: 

B-36 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.3 Page #: B-2-67 Line #: 22 & 24 Code: 
Original Comment #: 35 
Comment: Equations B.2-21 and B.2-22 are incorrect as written. In terms of calculating intake from 

ingestion of beef Equation B.2-21 needs to be revised to include multiplication by the 
parameter "CF." In terms of calculating intake from both ingestion of beef and milk, 
Equation B.2-21 needs to also be revised to include multiplication by the parameter "FI"; 
this parameter also needs to be defined. Similarly, Equation B.2-22 needs to be revised 
to include multiplication in the denominator by the parameter "FI. 

Page B-2-67, lines 22 and 24: 
Response: Agreed. Equations will be checked and corrected where appropriate. 
Action: 

(radionuclides)IAi = (CA(IR)(FI)(ED)(EF) 
(chemicals)IAi = (C,,)(IR)(FI)(EF)(ED)/(BW)(AT) 

B3009~Pn. 

(B.2-21) 

a (B .2-22) 
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TABLE B.2-5B 

PARAMETERS FOR . 6661 
VEGETABLE/FORAGE/MEAT/MILK/UPTAKE MODELS' 

- -  - 

HOMEGROWN PRODUCE BEEF AND MILK PRODUCTS 
csv, See Table B.2-6B Cfi Refer to intake tables 
2.10E-03 C"' Refer to intake tables 
1. WE- 14 CaP' Refer to intake tables 

Refer to intake tables 
csv, See Table B.2-6g .... Cfi Refer to intake tables 
1 Cfi Refer to intake tables 
0.25 C"' Refer to intake tables 
24 
1440 
8760 
1.5 
150 
csv, See Table B.2-6B 

csv, See Table B.2-5% cas' 
. . .._ 

... 
1.30E-03 
15 
csv, See Table B.2.5C . . .: 

1.5 
1.80E-03 
0.17 
1.00E-03 
0.081 
1 
0.2 
8760 
25 
24 
23 
24 

'For concentration values, refer to intake tables and CPC tables in Appendix B.111. 
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Additionally, FI has been included in the equation definition as follows: 

FI = fraction ingested from contaminated source (unitless) 

The definition for CAi has been revised to the following: 

CAi = Concentration of im contaminant in the animal product (pcik) (mgkg) 

: j t *  I' 

B-37 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.4 Page #: B-2-68 Line #: 32 & 33 Code: 
Original Comment #: 36 
Comment: These two lines present two equations to be used to calculate the value of the parameter 

"DA." The choice as to which equation to use depends on a comparison of the values 
for the parameters "ET" and "t*." Values for the parameter "ET" are presented in 
Tables B.2-3 and B.2-4. However, values for the parameter "t*" are not presented in 
Appendix B. Appendix B should be revised to include chemical-specific values for the 
parameter 'It*. 'I 
The equations presented only apply to organic constituents. However, Table B.2-6B 
includes calculated values for the parameter "DA" for inorganic constituents. Section 
B.2.4.2.4 should be revised to include the equation(s) used to calculate values for the 
parameter "DA" for inorganic constituents. 

Response: Agreed. CSVs for "t*" will be provided. This approach will be revised to more 
accurately reflect the guidance provided in the Dermal Exposure Assessment: Principles 
and Applications EPA/600/8-91/011B. Text will be revised to include appropriate 
equations. 
Page B-2-68, lines 32 and 33: Action: 

Chemical specific values for ?*" are presented in Table B.2-6A along with other 
parameters needed to calculate dermally absorbed doses. Additionally, the following 
equation to calculate "DA" for inorganic constituents has been included: 

DAW, = &)(CW)(ET) (Refer to Comment B-13 for Table B.2-6A.) 

B-38 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.4 Page #: B-2-72 Line #: Table B.2-6A Code: 

Comment: 
. Original Comment #: 37 

Footnotes "b" , "c" , and "err include citations for the following references: "Webster et 
al. (1991)", "EPA 1993d", and "EPA 1992h", respectively. However, none of these 
references are included in the reference section. 

Response: Agreed. Reference will be added to reference section. 
Action: Page B-2-72, Table B.2-6A: 

Footnotes in Table B.2-6A have been revised and no longer cite "EPA 199231." 
Additionally, Webster et al. (1991) was revised to Webster et al. (1990) and included in 
the reference section. Reference to EPA 1993d, Memorandum from ECAO to EPA 
Region V , 7/21/93, including Attachments 1-6 is cited in the Reference Section as EPA 
1993a. The footnote has been corrected to reference EPA 1993a. 

Refer to attached Table B.2-6A. 
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DERMAL ABSORFTION DOSE CHEMICAL SPECIFIC VALUES e662 
FOR DA EQUATIONS 

TAO t* 

Parameter I(p (hr) (hr) B %ubr 
RADIOLOGICAL 

Thorium-total 1 . 0 ~  103 NA NA NA NA 

Uranium-total 1.0 x 103 NA NA NA NA 

INORGANICS 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (food) 

Cyanide 

Lead 
Manganese 

Nickel 

Selenium 

Thallium 

1.0 x 103 

1.0 103 

1 . 0 ~  103 

1.0 103 

1.0 x 103 

1.0 103 
@:@;&#g 2.. .... 

1 . 0 ~  103 

1.0 103 

1 . 0 ~  103 

1.0 103 

.................................. 

................................... 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
~~ ~~ 

VOLATILE ORGANICS 
~ 

1,1,2-Trichlorotrifluoroethane 4.76 x lo3 1.22 x 10" 2.43 x lo+' 1.48 x 10' 1.48 x 10" 

1,2-Diethylbenzene 5.76 x 10' 0.oox lo+' 

1 ,CDioxaae 3.60 x lo4 3.02 x 10' 6.04 x 10' 3.80 x 10' 3.80 x 10' 

SEMIVOLATILE ORGANICS 

2-Methylnaphthalene 1.42 x 10' 6.45 x 10" 4.87 x lo+' 7.24 x 10' 7.24 x 

CMeth y lphenol 9.33 x 104 3.99 x 101 7.97 10'- 7.94 103 7.94 io+' 

Benzo(a)anthracene 8.10 x lo-' 2.15 x lo+' 1.02 x lo+' 4.57 x 10" 4.57 x 10'' 

Benzo(a)p yrene 1.20 x lo+' 1.42 x 10" 1.26 x lo+' 1.26 x 
Benzo(b)fluoranthene 1.20 x lo+' 3.01 x 10" 1.42 x 10" 1.32 x 10" 1.32 x 
Benu>@, h, i)pyrene 5.37 x lo+' 4.22 x lo+' 1.99 x 10'' 1.70 x 10'' 1.70 x lo+' 

BeeO<)fluoranthene 3.97 x lo+' 3.01 x lo+' 1.42 x 10" 6.92 x lo+* 6.92 x 

SEMIVOLATILE ORGANICS (Continued) 

See footnotes at end of table 
a 
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TABLE B24A 
(Continued) 

~~ ~~ ~~~ 

TAO t* 
Parameter 

Bis(2ethylhexyl)phthalate 6.23 x lo3 2.11 x lo+' 4.22 x lo+' 5.30 x 104 5.30 x lo+' 

Carbazole 3.94 x 10' 9.16 x 10' 3.79 x io+' 1.95 x 101 1.95 x 10+3 

D i b e r m ( a , h ) a n t e  2.70 x 10+O 4.34 x lo+' 2.05 x lo+' 6.92 x lo+' 6.92 x 

Indeno(l,2,3-cd)pyrene 1 . 9 0 ~  lo+' 4 . 2 2 ~  lo+' 1.99 x lo+' 3 . 8 0 ~  lo+' 3 . 8 0 ~  

Phenanthrene 2.30 x 10' 1.07 x lo+' 3.72 x 10+4 

Tributyl phosphate 3.14 x 10' 3.67 x lo+' 3.08 x lo+' 1.00 x 10'' 1.00 x 

Arocl~r-1254 6.19 x 10' 5.14 x lo+' 2.43 x lo+' 1.07 x 10" 1.07 x 

Amclor- 1260 3.84 x lo+' 5.14 x lo+' 2.42 x lo+' 1.40 x lo+' 1.40 x lo+' 

Dieldrin 1.60 x lo2 1.84 x 10" 3.68 x lo+' 4.56 x 10-4 4.56 x 10" 

Heptachlorodibenzo-pdioxin 8.69 x lo+' 8.05 x lo+' 3.80 x lo+' 8.32 x 8.32 x 10'' 

Heptchlorodibenzofuran 1.37 x lo+' 8.05 x 10" 3.80 x lo+' 1.58 x 1.58 x lo+' 

Octachlorodibem-pdioxin 2.64 x 10+O 8.05 x IO+' 3.80 x lo+' 3.98 x 3.98 x lo+' 

Tetrachlorodibemfuran 4.60 x 10+O 3.80 x 10" 3.40 x lo+' 3.40 x lo+' 3.40 x 10'' 

aEPA 1992f. the default value for inorganics is 1.0 x lo', the experimental value for cadmium. Organic 6 s  were 
estimated using the regression equation: Log 

bEPA 1992f, "Dermal Exposure Assessment: Principles and Applications. " K& calculated from this guidance. 

= 02.72 + 0.71 Log K,,,,, - 0,0061 MW. 

. .  
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B-39 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.2.6 Page-#: B-2-75 Line #: 1 Code: 

Comment: - Original Comment #: 38 
The definition of the parameter "I," does not include units. 

Response: Agreed. Units will be provided. 
Action : Page B-2-75, Line 1 : 

The definition of I, has been revised to the following: 

I, = intake from external radiation @Ci-yr/kg) 

B-40 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.4.3 Page #: B-2-77 Line #: 28 & 29 Code: 
Original Comment #: 39 
Comment: These line indicate that blood-lead levels in children were calculated using the "UBK 

model." This approach is in contrast to the approach taken for other OUs, where an 
argument was made not to use the "UBK model." This section in particular and the OU2 
RI/FS in general should be revised to also evaluate exposure to and risks associated with 
lead in a manner similar to other OUs. In addition, this section should be revised to 
present the rationale for using the UBK model in the OU2 RI/FS when DOE previously 
argued against its use. 
Agreed. The EPA UBK lead model is an iterated set of equations that estimate blood 
lead concentration in children aged 0 to 7. The biokinetic part of the model describes 
the movement of lead between the plasma and several body compartments and estimates 
the resultant blood lead concentration. The rate of the movement of lead between the 
plasma and each compartment is a function of the transition or residence time &e., the 
mean time for lead to leave the plasma and enter a given compartment, or the mean 
residence time for lead in that compartment). Compartments modeled include the 
erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, and 
trabecular bone. Excretory pathways and their rates are also modeled. These include 
the mean time for excretion from the plasma to the urine, from the liver to the bile, and 
from the other soft tissues to the hair, skin, sweat, etc. The model permits the user to 
adjust the transition and residence times. At the time the Operable Unit 2 baseline risk 
assessment was completed, a final version of the EPA UBK model and guidance for its 
use in Superfund risk assessment was not available. Considering the current limitations 
of the EPA UBK model, it was not appropriately applied in the assessment of health 
effects of lead for Operable Unit 2. EPA guidance establishes an interim soil cleanup 
level for lead of 500 to 1000 parts per million @pm) to be applied to Superfund sites. 
This range is considered by EPA to be protective for direct contact with lead- 
contaminated soils in residential settings. The guidance adopts recommendations of the 
Centers for Disease Control and is to be followed when current or predicted land use is 
residential. In more recent guidance EPA states that they are seeking resolution of 
specific technical concerns before issuing a directive recommending the UBK model as 
the preferred method for setting lead cleanup levels at CERCLA sites. The model is 
under review by the Science Advisory Board, and a guidance manual is under 
development. 
Page B-2-76 and B-2-77, Section B.2.4.3: 

Response: 

Action: 

Section B.2.4.3 has been revised to read: 
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B.2.4.3 

Thiough 'decades'pf medical observation and scientific research the non-cancer toxicity of lead has been 
characterized. The EPA has determined that it is inappropriate to derive an RfD for oral exposure to lead 
for several reasons. First, the use of an IUD assumes that a threshold for toxicity exists, below which 
adverse effects are not expected to occur: however, the most sensitive effects of lead exposure, impaired 
neurobehavioral development in children and altered blood enzyme levels associated with anemia, may 
occur at blood level concentrations so low as to be considered practically nonthreshold in nature. Second, 
RfD values are specific for the route of exposure for which they are derived. Lead, however, is 
ubiquitous, so that exposure occurs from virtually all media and by all pathways simultaneously, making 
it practically impossible to quantify the contribution to blood lead from any one route of exposure. 
Finally, the dose-response relationship common to many toxicants, and upon which derivation of an RfD 
is based, do not hold true for lead. 

To aid in predicting blood-lead levels of children (ages zero to seven years) resulting from multimedia 
exposure to lead in a residential setting, the Environmental Criteria and Assessment Office of the EPA 
Office of Research and Development (ECAO/ORD) is attempting to develop and perfect the 
Uptake/Biokinetic (UBK) Model. The model incorporates the following: 

0 media-specific uptake factors for exposure to lead via air, drinking water, soil, 
indoor dust, diet and paint. 

0 default concentration of lead values in various media that reflect ambient 
background levels: and 

0 default values for exposure factors such as liters of water ingested per day, 
amount of soil ingested per day, and amount of air inhaled per day, which are mean 
values for children aged zero to seven years old. 

In more recent guidance (EPA 1991e) EPA states that they are seeking resolution of specific technical 
concerns before issuing a directive recommending the UBK model as the preferred method of setting lead 
clean-up levels at CERCLA sites. The model is under review by the Science Advisory Board, and a 
guidance manual is under development. 

At the time the Operable Unit 2 baseline risk assessment was conducted, a final version of the EPA UBK 
model and guidance for its use in Superfund risk assessment was not available. Considering the current 
limitations of the model, it was not applied in the assessment of lead health effects for Operable Unit 2. 

Within the Operable Unit 2 baseline risk assessment, wherever lead was considered to be a CPC, it was 
included in, and carried through, all intake calculations, but no HI numbers were generated. The reason 
for doing so was to allow ready calculation of toxic effects at some future time should an RfD be 
developed and it would be necessary to know the actual/potential toxic effects. 

EPA guidance (EPA 19898) established an interim soil cleanup level of 500 to 1000 milligrams per 
kilogram to be applied at Superfund sites. This range is considered by EPA to be protective for direct 
contact with lead-contaminated soils in residential settings. That guidance was adopted by Operable Unit 
2 in assessing the toxic effects of lead on potential receptors. 

I -  ._ ~ . .  
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B 4 1  Commenting Organization: U.S. EPA Commentor: Saric 
Section #: . -B.2.5.1.1 Page #: B-2-81 & 82 Line #: NA Code: 

Comment: 

Response: 
Action: 

Origirial'@o&ent #: 40 
This table includes numerous lines with a chemical name followed by blanks. U.S. DOE 
should complete this useful summary table. 
Agreed. Table will be revised to include OU2 specific CPCs. 
Page B-2-81 and B-2-82, Table B.2-7: .. 
The attached Table B.2-7 has been modified and revised as appropriate. 

B 4 2  Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.2.6 Page#: NA Line#: NA Code: 
Original Comment #: 10 
Comment: 

Response: Agreed. All appropriate parameters will be provided. 
Action: 

The values used to determine risk are not found in this section. The section that contains 
these values should be referenced in Section B.2.6. 

Page B-2-96, second paragraph, line 19: 

The following sentence has been added to the end of the first paragraph in Section 2.6: 

The parameters necessary to calculate risk and hazard are presented in Sections B.2.4 and 
B.2.5. 

B-43 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.1 Page #: B-2-103 Line #: 1 1  thru 16 Code: 
Original Comment #: 41 
Comment: This paragraph states that sampling procedures used to determine background 

concentrations may have high detection limits, which may have resulted in the erroneous 
inclusion of a chemical for further evaluation. The inclusion of additional chemicals 
would be a conservative approach. Uncertainties resulting in the erroneous exclusion of 
chemicals are of greater concern. Therefore, this discussion should include a statement 
about chemicals that may have been erroneously detected in background and are excluded 
from further evaluation. 
Agreed. The erroneous exclusion of chemicals will greatly effect the uncertainty of the 
report. A discussion will be provided in the uncertainty section. 
Page B-2-103, second bullet, lines 13-16: 

Response: 

Action: 

The second bullet in Section B.2.7.1 Selection of Constituents of Concern has been 
changed to read "...are due to site activities. Sampling procedures for groundwater and 
air used to determine background concentrations may have high detection limits. A 
naturally occurring chemical that was not detected during background sampling could 
result in the erroneous inclusion of a chemical among those selected for further 
evaluation. Conversely, erroneous detections of site-related chemicals in background 
samples may lead to the erroneous exclusion of a site-related chemical from further 
evaluation. " 

, .. . 
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B 4  Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.2 Page-#: B-2-104 Line #: 17 & 18 Code: 
Original Comment #: 42 

The total mass of uranium-238 was estimated from average concentrations. As a . Comment: 
1 

Response: 

Action: 

B-45 
Section #: 

- 
conservative approach, uranium-238 concentrations within the upper confidence limit, not 
average concentrations, should be used to estimate the total mass. 
Agreed. The bullet needs to be revised to reflect that kriging was used to estimate 
volumes. Kriging uses all available concentration values for an analyte to give the best 
estimate for placement of isograms for concentrations. Consequently, this is a 
conservative approach because estimated values will be given to areas that may not have 
been impacted by an analyte, thereby increasing estimated volumes. In this case 
uranium-238 was the analyte kriged. It was considered to be the most ubiquitous, thus 
given the best overall estimate for volumes. 
Page B-2-104, fourth bullet, lines 17-18: 

The bullet was revised to read: 

"The total mass of uranium-238.was estimated from the UCL concentrations in each 125 
foot by 125 foot model grid block and the associated volumes." 

Commenting Organization: U.S. EPA Commentor: Saric 
B.2.7.2 Page #: B-2-104 Line #: 20 thru 24 Code: 

Original Comment #: 43 
Comment: 

Response: 
Action: 

The fate and transport modeling used a "70-year rule." A reference for the "70-year 
rule" should be provided. 
Agreed. The reference to the discussion in Appendix A will be provided. 
Page B-2-104, fifth bullet, line 20: 

The sentence has been changed to read, "..."70 year rule" )see discussion in Appendix 
A). . . 

B-46 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.2 Page #: B-2-105 Line #: 6 & 7 Code: 
Original Comment #: 44 
Comment: 

Response: 

Action: 

This sentence states that "values chosen are intended to be conservative." However, the 
values referred to and the criteria for choosing these values is unclear. 
Agreed. A reference will be added to refer the reader to sections discussing the OU2 
modeling effort and the selection of parameters. 
Page B-2-105, first paragraph, line 6: 

The following statement is added to Section B.2.7.2 after the second to the last sentence 
"The parameter values selected to estimate contaminant soil-to-plant transfer, water-to- 
plant transfer and water-to-fish transfer are discussed in Sections B.2.4.2.2 and B.2.4.2.3 
and listed and referenced in Table B.2-5A (refer to Comment B-30 for Table B.2-5A). 
The parameter values chosen are intended to be conservative and thus likely to 
overestimate transfer and consequently risk. 

B-47 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.5 Page #: B-2-106 Line #: 2 Code: 
Original Comment #: 45 
Comment: This sentence states that the 90th or 95th percentile was used for "most" of the exposure 

parameters in this risk assessment. A statement including the exposure parameters for 
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'' which the 90th or 95th percentile was not used and an explanation for why these 
'percentiles were not used should be provided. 
Agreed. Only the 95th percentile was used for the exposure parameters in the risk 
assessment to maintain conservatism. Text will be revised as appropriate. 

. :;.. ? 

:Response: 

Action: Page B-2-106, line 2: 

The sentence has been revised to read "...EPA's recommendation and used the 95th 
percentile for the exposure parameters used in this risk assessment. 

- 

B-48 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.5 Page #: B-2-106 Line #: 17 thru 20 . Code: 
Original Comment #: 46 
Comment: The exposure parameters associated with the greatest uncertainty include those regarding 

exposure time and exposure via dermal contact. The rationale for the high contribution 
to uncertainty by these parameters should be discussed. 
Agreed. Further discussion of the bases of uncertainty in these values as well as in the 
bases of uncertainty in other exposure parameters (e.g., contact rate) will be provided. 
Page B-2-106, first paragraph, lines 17-22: 

Response: 

Action: 

The second sentence, beginning with "In the risk assessment for Operable Unit 2. .  . I 1  is 
changed to read, "In the risk assessment for Operable Unit 2, the particular exposure 
parameters with the greatest uncertainty are judged to be those associated with time 
(combination of frequency of contact and duration of time spent on the site). The 
frequency with which receptors may visit Operable Unit 2 and contact contaminated 
media is unknown, but for all receptors was assumed to occur with the highest feasible 
frequency. Similarly, the duration of time spent in contact with contaminated media was 
selected to represent the reasonable maximum upper limit feasible. The particular 
exposure pathway with the combination of exposure parameters with the highest 
uncertainty is undoubtedly dermal contact, which is assumed to result in moderate 
uncertainty (over or underestimate actual exposure by one or two orders of magnitude) 
for exposure. This is because there is often no scientific data indicating the amount of a 
contaminant absorbed across skin; the amount of soil and water that is likely to contact 
skin; or, the surface area likely to be exposed." 

B-49 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.2.7.5 Page #: B-2-106 Line #: 31 & 32 Code: 
Original Comment #: 47 
Comment: The range of risk from the CT to the RME scenarios incorporates the range of 

uncertainty regarding intake assumptions. The intake assumptions and the associated 
uncertainties should be described. 
Agreed. A comparison of parameter uncertainties for the CT and RME scenarios will 
be added to the uncertainties section. 
Page B-2-106, last paragraph, line 32: 

Response: 

Action: 

The following statement will be added to end of the third paragraph in Section B.2.7.5 
"Parameter values. selected for the CT and RME resident farmer scenario are listed 
together on Table B.2-4. Generally, the CT farmer is assumed to be present on the site 
for fewer years (9 vs 70 yrs) and for fewer days each year (234 vs 350 days/yr); to 
inhale particulates for fewer hours per day (4.9 vs 5.7 hrs/day); to ingest less water per 
day (1.4 vs 2.0 L/day); to absorb contaminants in water in water over a smaller area 
while bathing (20,000 vs 23,000 cm'); to ingest less soil (100 vs 180 mg/day); to absorb 
contaminants in soil over a smaller area (5,000 vs 5,750 cm'); to spend more time 
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indoors (19.8 vs 18.3 hrs/day); to ingest less homegrown vegetables and fruit 
0.02 vs 0.04 and 0.08); to ingest a smaller amount of homegrown meidprh &%& 
vs 0.08 kg/day); and to ingest less milk (0.16 vs 0.3 L/day). ' b 

'B-50 Commenting Organization: U.S. EPA Commentor: Saric 

Original Comment #: 48 
Comment: 

. Section #: B.2.7.7 Page #: B-2-110 Line #: 3thru5 Code: 

Using toxicity equivalency factors (TEF) assumes that all dioxin and furan congeners are 
carcinogenic. However, the text does not specify the type of bias that is introduced to 
the risk assessment by this assumption. The text should be revised to clearly state that 
this assumption would introduce a high (conservative) bias to the risk assessment. 
Agreed. The use of TEF values does introduce a high bias to the assessment of risks due 
to dioxins, furan and PAHs. A more detailed discussion will be presented in the 
exposure assessment, toxicity and uncertainties sections. 
Page B-2-110, first bullet, line 5: 

Response: 

Action: 

The last sentence in the referenced bullet was changed to read, "This may introduce a 
high conservative bias to the results of the assessment." 

Page B-2-87, line 4: 

The following sentence was added to the next to last paragraph in Section B.2.5.1.2. 
"This introduces a conservative bias to the final estimates of risk." 

Page B-2-87, line 9: 

The following sentence was added to the last paragraph in Section B.2.5.1.2. "The use 
of PAH potency factors reduces the uncertainty associated with assuming that all 
carcinogenic PAHs are equipotent to benzo(a)pyrene. I' 

B-5 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.0 Page #: NA Line #: NA Code: 
Original Comment #: 11 
Comment: Exposure assessment equations are not provided. The section of the risk assessment 

containing these equations should be referenced. 
Response: Agreed. Equations will be provided and referenced. 
Action: Page B-3-1, first paragraph, line 2: 

The following sentence has been inserted into the first paragraph of Section 3.0, after the 
first sentence: 

"Parameters and equations used to calculate risks and hazards are presented in Sections 
B.2.3, B.2.4, and B.2.5." 

Page B-3-1, first paragraph, line 6: 

The following sentence has been placed after the last sentence of the paragraph: 

"Exposure assessment methodology, assumptions, values, and relative information is 
presented in Section B.2.0." 
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B-52 ' Commenting Organization: U.S. EPA Commentor: Saric - -  
Section#: B.3.0 Page #: NA Line #: NA Code: 

Comment: 
0 Original Comment #: 12 

All potential exposure scenarios were not evaluated. For example, exposure of 
on-property resident farmer to surface water possibly affected by inactive flyash pile was 
not evaluated. An explanation for the exclusion of any exposure scenarios should be 
provided. 
Agreed. The on-property resident farmer is not exposed to surface waterlsediment. The 
conceptual model will be revised and all applicable pathways will be evaluated. The 
pathways will be consistent with FERMCO Supplemental Guidance to the RAWPA 
March 1994. 
Page B-2-7, Figure B.2-2 (refer to comment B-6 for B.2-2): 

Response: 

Action: 

The conceptual model has been revised and all applicable pathways have been included. 
The pathways are consistent with FERMCO Supplemental Guidance to the RAWPA 
(March 1994). 

B-53 Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.3.0 Page #: NA Line #: NA Code: 
Original Comment #: 13 
Comment: Future land use exposure scenarios include an expanded trespasser. The difference 

between the trespasser and the expanded trespasser is not defined. An explanation of the 
difference between these two exposure scenarios should be provided. 
Agreed. Expanded trespasser and trespasser are used synonymously, however, to 
minimize confusion, expanded trespasser will be used. Text will be revised as 

Response: 

appropriate. 
Action: Section B.3.0: 

The extended trespasser and trespasser are used synonymously. Text in Section B.3.0 has 
been revised to read "expanded trespasser" only. Refer to the revised Appendix B 
document for these table. 

B-54 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.0 Page #: NA Line #: NA Code: 
Original Comment #: 14 
Comment: The summary sections for each solid waste management unit evaluated are not complete. 

Only a portion of the exposures resulting in a hazard index of greater than 1 or a risk of 
greater than 1 x 10" are included. All of the exposure scenarios resulting in a hazard 
index of greater than 1 or a risk of greater than 1 x 10" should be included in the 
summary sections. . 
Agreed. Text will be revised to include HI > 1 and risk > 10". 
A summary of all exposure scenarios are found in Tables B.3.1-28 and B.3.1-29 (Current 
Land Uses) and Tables B.3.1-30 and B.3.1-31 (Future Land Uses). 

Response: 
Action: 

B-55 Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.3.0 Page#: NA Line#: NA Code: 
Original Comment #: 15 
Comment: Both the reasonable maximum exposure (RME) and central tendency (CT) risks are 

calculated for some exposure scenarios. However, only the RME was calculated for 
most exposure scenarios. Justification for calculating CT risks for only a portion of the 
exposure scenarios should be provided. 0 

I .  
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Response: CT on-property farmer risk will be calculated for the same exposures as the RME on- 
property farmer for comparison of average exposure. Text will be revised to include 
discussion for CT. 
The risk CT on-property farmer was evaluated for the same exposure scenarios as the 
RME on-property farmer as reflected in Figure B.2-2 (refer to conceptual model 
presented in Action B-6). Tables in Attachment B-111 present the risks calculated for the 
CT on-property farmer. 

. ... - -  b * 

'Action: 

B-56 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.0 Tbls. B.3.3-1 andB.3.4-1 Page#: Various Line #: Code: 
Original Comment #: 16 
Comment: Under future land uses, the tables state that exposure routes that require development 

time were included. It is unclear what development time is being referred to. An 
explanation for this statement should be provided in Section B.3.0. 

The phrase "(exposure routes that require development time)" has been removed from 
tables B.3.3-1 and B.3.4-1. Refer to attached Tables B.3.3-1 and B.3.4-1. 

Response: Agreed. Text will be revised as appropriate. 
Action: 

B-57 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.0 Tbls. B.3.3-1 and B.3.4-1 Page #: Various Line #: Code: 
Original Comment #: 17 
Comment: The future homebuilders receptor portion of the tables includes the following statement: 

"per Operable Unit 1.  'I This seems to imply that this receptor was also included in the 
operable unit 1 risk assessment. The importance and relevance of this statement is 
unclear. An explanation for why this statement is included, as well as a reference, 
should be added to Section B.3.0. 
Agreed. This statement was intended to refer that the same scenario was considered in 
OU1. This statement will be removed. 
The phrase "(per Operable Unit 1)" has been removed from Tables B.3.3-1 and B.3.4-1. 
Refer to Action B-56 for Tables B.3.3-1 and B.3.4-1. 

Response: 

Action: 

00053? 
. .  

. I /  
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B-58 Commenting Organization: U.S. EPA Commentor: Saric 6WB. 
Section #: B.3.1.1 Tbls. B.3.3-29 and B.3.4-34 Page #: B-3-1 Line #: 22 to 33 Code: 

Comment: 
Original comment #: 49 

This paragraph explains that for the purposes of assessing risk due to contaminants 
present at the Active Flyash Pile, it was assumed that a receptor lived and farmed on the 
South Field. However, as defined elsewhere in Appendix B, a home could be 
constructed either on the South Field or the Solid Waste Landfill. This section needs to 
be revised to explain why it is assumed that the receptor lives and farms on the South 
Field rather than on the Solid Waste Landfill. Risks should be evaluated for the 
residence and farming location associated with the greatest risks. 
South Field causes the greatest risk and is located closest to the Active Flyash Pile which 
results in the highest impact from the Active Flyash Pile. Therefore, the South Field was 
selected for farminghesidual location. The text will be expanded to clarify this choice. 
Originally, the farmer was placed on the South Field and Solid Waste Landfill because 
the other three subunits were not considered to be structurally stable to support a farm 
house or agricultural activities; therefore, these three subunits were evaluated only for 
their contribution to the South Field (Active Flyash Pile and Inactive Flyash Pile) and 
Solid Waste Landfill. However, based on re-evaluating the farming scenario, it was 
determined that a separate farming scenario can be evaluated for each of the five 
subunits. The farmers on the South Field and the Solid Waste Landfill are living and 
farming directly on the subunit. The farmers on the Active Flyash Pile, Inactive Flyash 
Pile, and Lime sludge Ponds are located adjacent to the respective subunit. 

Response: 

Action: 

Depending on the subunit, exposure pathways to the on-property farmer differ. For 
example, farmers for the South Field and Solid Waste Landfill who are located directly 
on the subunit are exposed through air (via inhalation), surface soil (via ingestion, dermal 
contact, and external radiation), food product (via ingestion), and groundwater (via 
ingestion, inhalation, and dermal contact). The on-property farmers for the Active 
Flyash Pile, Inactive Flyash Pile, and Lime Sludge Ponds are exposed through the same 
pathways as the on-property farmers for the South Field and Solid Waste Landfill, with 
the exception of surface soil. Since these farmers are located adjacent to the subunit 
(Le., not directly on the subunit), their exposure to surface soil is only through 
inhalation. 

Page B-2-19, last bullet, lines 42 through 44: The following sentence has been inserted 
at the end of the bullet: "The on-property resident farmers for the Active Flyash Pile, 
Inactive Flyash Pile, and Lime Sludge Ponds are located adjacent to the respective 
subunit since these subunits, are not sufficiently stable to support a farm home or 
agricultural activities. 

Page B-3-1, third paragraph, lines 22 through 33: This paragraph was revised to the 
following: "Exposure point concentrations related to air dispersion modeling are 
presented in Section 5.0 of this RI report. Results utilized in the risk assessment were 
CPC aerial deposition rates and suspended inhalable particulate CPC concentrations. 
Theoretical locations of receptors are described as: on-subunit (directly within subunit 
battery limits); on-site (outside of battery limits, but within FEMP boundary); and off-site 
(outside of FEMP boundary). Use of the appropriate receptor to evaluate risk was 
dependent on the exposure scenario evaluated at a particular subunit. 
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and other relevant information regarding receptors, routes of exposure, and exposure 
point concentrations for the Active Flyash Pile BT& summarized in Table B.3.1-1." 

Page B-3-33, second paragraph, lines 14 through 17: The two sentences on these lines 
were revised to the following: "It was assumed that the on-property farmer resided 
dirt%@ on the South Field, and simultaneously farmed that area. 

Page B-3-70, third paragraph, lines 17 through 20: The following sentence was inserted 
at the end of this paragraph: "For this subunit, under future land use it was assumed that 
the on-property farmer resided adjacent to the Inactive Flyash Pile and simultaneously 
farmed that area. The farmer was placed adjacent to the Inactive Flyash Pile because the 
subunit is considered insufficiently stable to support a farm house or agricultural 
activities. It 

Page B-3-136, lines 3 through 6: The text has been revised to the following: "For this 
subunit, under future land use it was assumed that the on-property farmer resided c m - k  

B-59 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.3.1 Page #: B-3-5 Line #: 18 Code: 
Original Comment #: 50 
Comment: This line includes the phrase "Active Flyash Pile battery: ....I' It is unclear whether the 

term "battery" in some way refers to a boundary of the subunit. Therefore, the term 
should be defined or removed from the sentence. 

Page#: B-3-5, Lines 17-18: The second sentence in Section B.3.3.1 was removed since 
sediment was evaluated for the Trespassing Youth. This paragraph has been revised to 
the following: 

Response: Agreed. Definition will be provided. 
Action: 

Additionally, risk was characterized for CPCs contacted via inhalation of particulates 
derived from air yash material. Exposure point concentrations for soil, 
and surface wate were based on analytical data, while those for airborne 
particulates were based on air modeling results as described in the methods section and 
in Appendix A and Section 5.0 of this RI report." 

0 3 03,: q, 
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B-60 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.3.1 Page #: B-3-5 Line #: 25 Code: 

Comment: This line includes the phrase "CPCs in soil.. . . Because surface soil and subsurface soil 
are considered separately at some points in the risk assessment, this phrase should be 
revised to read "CPCs in surface soil ....I' 

Page#: B-3-5, Lines 25-26: The sentence has been revised to read: "Total risk due to 
exposure to all CPCs in 

. 
Original Comment #: 51 

. .  ~- ~ . .~~ - 
_ _ -  Response: ~ Correction will-be made. ~ - ~ 

Action: 
soil by all routes of exposure is 6Akx-M: I, 

. . . . . . . . . 

B-6 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.3.1 Page #: B-3-5 Line #: 26 to 28 Code: 
Original Comment #: 52 
Comment: These lines summarize the risks associated with the contaminants that contribute most 

significantly to the total risk for the trespassing youth. The summary omitted the 
contributions of arsenic (2.7E-06) and beryllium (4.8E-05). 
Agreed. Risk contribution from arsenic and beryllium will be included. However, risk 
from arsenic is primarily through ingestion which poses a risk of 2.2 x 10". 
Page#: B-3-5, Lines 26-28: This sentence has been revised to the following: 

Response: 

Action: 

The risks and hazards calculated for the trespassing youth exposed to contaminants in soil 
are presented in Table B.3.1-4 . Total risk due to exposure to all 
CPCs in soil by all rout 

B-62 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.2 Page #: B-3-6 Line #: Table B.3.1-3 Code: 
Original Comment #: 53 

.Comment: Table B.3.1-3 was compared to Tables B.3.1-2(a), (b), (c), (d), and (e). Numerous 
inconsistencies were identified. For example, in Table B.3.1-2(a) Th-Total and U-Total 
are identified as CPCs; however, these contaminants are not included in Table B.3.1-3. 
Table B.3.1-3 should be closely compared to Tables B.3.1-2(a) through (e) and all 
inconsistencies removed. Furthermore, Table B. 3.1-3 should be revised to include a 
footnote explaining whether the CPCs for groundwater represent contaminants found in 
Series 1000, Series 2000, or both types of wells. 
Agreed. Tables will be closely compared and revised as appropriate. Footnotes will be 
added to define CPCs in Series 1000, 2000, or 3000 wells. 
Page#: B-3-6, Table B.3.1-3: Table B.3.1-3 has been revised to include the correct 
CPCs specific to the Active Flyash Pile. 

Response: 

Action: 

Refer to attached Table B .3.1-3. 

B-63 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.3.2 Page #: B-3-7 Line #: 27 Code: 
Original Comment #: 54 
Comment: This line includes the phrase "risks were due to ....'I However, the chemicals referred 

to do not present to total risk. Therefore, this statement should be revised to read "risks 
were due primarily to.. . . " 

Page#: B-3-7, Line 27: The following sentence has been removed from this paragraph: 
"Carcinogenic risks were due to the estimated uptake of arsenic by plants." 

Response: Agreed. Text will be revised. 
Action: 

. .  .!, .. I . ~ i . :. .;;. . : '. . , , : .  ' 
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June 15, 1994 

ACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONTAMINANTS OF POTENTIAL CONCERN 

Surface Soid Subsurface Soil 
I 

arsenic 

beryllium 

lead 

thallium 

cesium-137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

arsenic 

beryllium 

lead 

thallium 

neptunium-237 

14-210 

plutonium-238 

plutonium-239/240 

radium-224 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

2-methylnaphthalene 

phenanthrene 

I 

Surface Water 

lrsenic 
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Sediment 

USeniC 

berylium 

neptunium-237 

plutonium-238 

~lutonium-239/240 

radium-226 

radium-228 

strontium-90 

iranium-234 

iranium-235/236 

iranium-238 

Groundwater (GMA) 

USeniC 

Ierylium 

,cad 

molybdenum 

ieptunium-237 

strontium-90 

iranium-234 

iranium-235/236 

iranium-238 

iranium-total 

!-methylnaphthalene 



b66l B-64 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.4.1 Page #: B-3-9 Line #: 16 & 17 Code: 

Comment: 
Original Comment #: ss 

These lines present the total risks associated with ingestion of homegrown produce. To 
provide additional useful information, the lines should be revised to indicate that these 
risks are due primarily to the presence of arsenic in the homegrown produce. 

Response: Agreed. Text will be revised. 
Action: Page#: B-3-9, Lines 16 & 17: The second to the last sentence in the paragraph was 

replaced with the following sentence: "Total risk for all CPCs consumed in homegrown 
for the farmer and child 

. .. 

B-65 Commenting Organization: U.S. EPA Commentor: Saric 
Section # B.3.1.4.3 Page #: B-3-10 Line #: 29 to 31 Code: 
Original Comment #: 56 
Comment: These lines state in part that hazards for the on-property RME farmer are presented in 

Table B.3.1-18(a). However, this table only includes carcinogenic risks. Table 
B. 3.1 - 18(a) should be revised to include noncarcinogenic risks for the on-property RME 
farmer. 

Page#: B-3-10, last paragraph, Lines 29 to 31: The paragraph below has replaced the 
last paragraph: 

Response: Agreed. Noncarcinogenic hazard will be added to table. 
Action: 

Risks and hazards for an 
resident child expo 

Y 

B-66 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.7 Page #: B-3-12 Line #: 19 to 22 Code: 
Original Comment #: 57 
Comment: These lines state that the risks for various receptors are in the range of 1.0 x 10" to 1.0 

x However, risks associated with the trespassing youth (6.8E-05) and the 
groundskeeper (9.2E-05) exceed this range. These lines should be revised to indicate that 
the risks discussed are in the range of 1 .O x lo6 to 1 .O x lo4. 
Agreed. Correction will be made. 
Page#: B-3-12, Lines 18-28 have been revised due to QCing of risk calculation. The 
following paragraph has replaced the previous text: 

Response: 
Action: 

Table B.3.1-28 and B.3.1-29 summarize risk and hazard, respectively, associated with 
the Active Flyash Pile for all receptors assuming current land use. Exposure of the 
trespassing youth and groundskeeper to contaminated soil- 

in soil via external radiation, and to 
arsenic a&be@hm in soil via dermal c o n t a c t i .  

.. -. :.. .. . . .. , 
B-129 00093p.A_ 

~- 
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B-67 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.7 Page #: B-3-32 . Line #: 18 to 22 Code: 
Original Comment #: 58 
Comment: These lines discuss the total HIS for the on-property RME farmer and on-property child. 

Specifically, the total HI for the farmer is stated to be 2.1, made up of risks from 
arsenic, beryllium, toluene, and zinc that contribute 49 percent of the total hazard. This 
statement should be revised to indicate that arsenic and toluene in surface material 
contribute 42 percent and total uranium in groundwater contributes 42 percent of the total 
hazard. Similarly, the total HI for the child is stated to be 8.0 made up of risks from 
arsenic in surface material which contributes 60 percent of the total hazard. This 
statement should be revised to indicate that arsenic and toluene in surface material 
contribute about 58 percent and total uranium in groundwater contributes about 23 
percent of the total hazard. 

Response: Agreed. Text will be revised as requested. 
Action: Page#: B-3-32, Lines 18 to 20: The paragraph has been revised to the following: 

The only receptors associated with B HIS greater than 1.0 8 ~ e  h the future on-property 
child. is 2.1 

$ Total HI for the future on-property child is 8 4  2.8 
due mostly to the presence of . .  

which accounted for approximately 100 percent of total 

B-68 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.1.7 Page #: B-3-32 Line #: NA Code: 
Original Comment #: 59 
Comment: 

Response: Agreed. Discussion of CT farmer will be included. 
Action: 

This section does not discuss risks associated with the central tendency (CT) on-property 
farmer. 

Page#: B-3-32: The following paragraph has been inserted after the third paragraph: 

"Total estimated risk to the on-property CT farmer was 4.8 x 10" due mostly to the 
presence of uranium-234 and uranium-238 in groundwater which accounts for 56.6 
percent of the total risk to this receptor. Total HI for this receptor did not exceed 1.0." 

B-69 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.2 Page #: B-3-33 Line #: 23 & 24 Code: 
Original Comment #: 60 
Comment: 

Response: 

Action: 

These lines state that CPCs for groundwater are presented in Table B.3.2-2(e). 
However, this table is missing from Attachment I11 to Appendix B. 
Groundwater CPCs in South Field are presented in Tables B.3.1-2(c) and (d). Text will 
be revised. 
Page#: B-3-33, Lines 23 & 24: The paragraph has been revised to the following: 

"The CPCs quantified for South Field surface soil, subsurface soil, -& ................... ................ ; :...... 
................. ................. ' .  . iaeqy are summarized in Tables B.3.2.2(a), (b), :and (c), e&-(& .................................... .............. 
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tively (Attachment III). CPCs quantified for South Field 
are summarized in Table B.3.1-2(c) md+j in Attachment 

. . . . . . . . . . . . . 
summarizes CPCs for the South Field by medium." 

B-70 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.2 Page #: B-3-37 Line #: Table B.3.2-3 Code : 
Original Comment #: 61 
Comment: A comparison of this table to Table B.3.2-2(a) revealed numerous discrepancies. For 

example, Table B.3.2-3 includes a variety of radiological CPCs; however, Table 
B.3.2-2(a) does not include any radiological constituents. Further, Table B.3.2-3 does 
not include a specific column for subsurface soil; however, Table B.3.2-2(b) presents 
subsurface CPCs. Table B.3.2-3 should be revised to present subsurface CPCs and to 
eliminate any discrepancies compared with Tables B.3.2-2(a) through (e). 
Table will be closely compared to Attachment I11 tables and revision will be made. 
Page#: B-3-37, Table B.3.2-3: Table B.3.2-3 has been revised to include all CPCs by 
media. Refer to attached Table B.3.2-3. 

Response: 
Action: 

B-7 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.3.1 Page #: B-3-38 Line #: 12 Code: 
Original Comment #: 62 
Comment: This line states that total risk for the trespassing youth was due in part to estimated 

ingestion of polycyclic aromatic hydrocarbons (PAH). The line should be revised to state 
how much risk is contributed by PAHs and which individual PAHs contribute most 
significantly. 
Inclusion of PAHs was an error because no PAH posed a risk greater than 1 x 
Therefore, reference to PAHs will be deleted. 
Page#: B-3-38, Line 12: The sentence has been revised to read: 

Response: 

Action: 

This was primarily due to external radiation exposure (7.C x l-€) 3 7  

B-72 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.2 Page #: B-3-41 Line #: 19 to 22 Code: 
Original Comment #: 63 
Comment: These lines summarize the contributions to total risk for the future expanded trespasser. 

Radium-228 contributes a risk of 4.4E-06 due to external radiation effects but is not 
included in the total risk. 

Response: Agreed. Text will be revised to include Ra-228. 
Action: Page#: B-3-41, Lines 20 to 22: 

following: 
The third sentence has been revised to read the 
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Surface Soil Subsurface Soil 

dibenzo(a,h)anthracene 
indene( 1,2,3-cd)pyrene 
phenanthrene 

phenanthrene 
tributyl phosphate 
octachlo-odibenzo-p-dioxin 
tetrachlorodibenzofuran 

Aroclor-1254 
Aroclor- 1260 
dieldrin 

June 15, 1994 

SOUTH FIELD 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Groundwater 
(GMA) Surface Water Sediment 

KSeniC 
ead 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
~eptanium-237 
adium-226 
echnetium-99 
!-methylnaphthalent 
ienzo(a)p yrene 
ihenanthrene 
ributyl phosphate 

lrsenic 
beryllium 
ead 
uckel 
ieptunium-237 
)lutonium-238 
.adium-226 
.adium-228 
itrantiurn-90 
echnetium-99 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
)enzo(a)anthracene 
)enzo(a)pyrene 
)enzo@) fluoranthene 
)enzo(g ,h,i)perylene 
)is(2ethylhexyl)phthalate 

libenzo(a,h)anthracene 
lieldrin 
jhenanthrene 

lrsenic 
ead 
ieptunium-237 
badium-226 
itrontium-90 
echnetium-99 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
!-methylnaphthalene 
bek(g,h,i)perylene 
bhenanthrene 
ributyl phosphate 

arSeniC 
beryllium 
lead 
cesium- 137 
neptunium-237 
plutonium-238 
plutonium-2391240 
radium-226 
radium-228 
strontium-90 
technetium-99 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-2351236 
uranium-238 
Aroclor- 1254 
Aroclor-1260 
dieldrin 
benzo(a)anthracene 
benzo(a)p yrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 

arsenic 
beryllium 
lead 
cesium- 137 
neptunium437 
1 4 - 2 1 0  
plutonium-238 
plutonium-2391240 
radium-224 
radium-226 
radium-228 
ruthenium- 106 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-235 
uranium-2351236 
uranium-238 
uranium-total 
2-methylnaphthalene 
benzo(a)anthracene 
benzo(a)p yrene 
benzo(b)fluoranthene 
benzo(g ,h ,i)perylene 

QG 9 3 
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- 566 l  
B-73 Commenting Organization: U.S. EPA Commentor: Saric v 

Section #: B.3.2.4.2 Page #: B-3-41 Line #: 28 Code: 

Comment: 
Original Comment #: 64 

This line discusses the contribution to total risk for the expanded trespasser due to dermal 
contact to beryllium in sediment. This line should be revised to include the numerical 
risk (1.4E-04) associated with such exposure. 
Agreed. Text will be revised to include numerical risk of beryllium. 
Page#: B-3-41, Line 28: This sentence has been revised to read the following: 

Response: 
Action: 

. . . . . . . . . . . . . . . . . . . . . 

B-74 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.3 Page #: B-3-42 Line #: 18 to 22 Code: 
Original Comment #: 65 
Comment: These lines summarize the risks for the on-property resident child from particular CPCs. 

These lines should be revised to include the risks associated with external radiation 
exposure to Ra-228 (3.5E-05) and ingestion of dibenzo(a,h)anthracene (1.7E-05) and 
indeno( 1,2,3-cd)pyrene (1.3E-05). 
Agreed. Text will be revised to include additional parameters and risk. 
Page#: B-3-42, second paragraph, Lines 13 to 24: This paragraph has been revised to 
the following: 

Response: 
Action: 

The RME risks and hazards for a South Field on-property farmer and resident child 
exposed to CPCs in ew&w& iculates are given in Tables 
B.3.2-19(a) and B.3.2-19@), re The total RME risks were 

. . .  . . 

- -5 ?)+I%€! ( W Q 2 W  (1.4 x l4 0 
] : - E -  . . . .  

-4 - - Total HIS did not exceed 1.0 for any single 
CPC, or the sum of CPCs, across pathways for exposure of either a future on-property 
farmer or resident child to CPCs in soil. 

B-75 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.3 Page #: B-342 Line #: 28 Code: 
Original Comment #: 66 
Comment: This line includes the phrase "Exceeding 1.0 x ris ks...." This phrase should be 

Response: Agreed. Correction will be made. 
revised to read "Risks exceeding 1 .O x lo4.. . . " 
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Action: Page#: B-3-42, Line 28: This sentence has been revised to the following: 
. . . . . , . . . ..,. 
.... . i......... . . . . . .......... . . . . exceeding 1.0 x 10" 
child. 

are indicated for both the RME farmer and resident . . . . . . . . . . . . . 

B-76 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.3 Page #: B-3-43 Line #: 5 Code: 
Original Comment #: 67 
Comment: 

Response: Agreed. Text revised to include numerical HIS. 
Action: 

This line states that the HI for the farmer and child exceed 1.0. The line should be 
revised to include the numerical HI estimates for the farmer (2.5) and the child (10). 

Page#: B-3-43, Line 5: This sentence has been revised to read: 

B-77 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.3 Page #: B-3-43 Line #: 16 to 18 Code: 
Original Comment #: 68 
Comment: These lines summarize the CT risks for the future on-property farmer. In line 17, 

"extended" should be changed to "external" and the numerical estimate of the risk from 
thorium-228 (1.OE-04) should be included. Lines 17 and 18 should be revised to clarify 
that greatest proportion of the total risks from exposure to groundwater, homegrown 
produce, and beef and milk is due to exposure to uranium-234/238. 

Response: Agreed. Revisions to text will be incorporated. 
Action: Page#: B-3-43, Lines 14 to 21: The paragraph has been revised to read the following: 

CT estimates of risk for the future on-property resident farmer associated with exposures 
to surface soil, groundwater, homegrown produce, and beef and milk are given in Tables 

B-78 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.4 Page #: B-3-43 Line #: 29 to 30 Code: 
Original Comment #: 69 
Comment: These lines indicate that the total risks from all pathways for the on-property homebuilder 

is 2.2 x 10". These lines should be revised to indicate that the most significant 
contribution to the total risk is from beryllium (9.OE-07). 

Response: Agreed. Revisions to text will be incorporated. 
Action: Page#: B-3-43, Lines 29 to 30: The following sentence was added after the second 

sentence in the paragraph: 

@Uf@y?Q - -. 
FERKRUZCR-RIULG\USEASEC.BUune 9. 1994 4?Oprn ~ B- 134 



6661 B-79 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.4.5 Page #: B-3-44 Line #: 11 to 13 Code: 

Comment: 
Original Comment #: 70 

These lines indicate that the greatest contribution to total risks for the adult recreational 
user of the Great Miami River is from dermal exposure to beryllium. These lines should 
be revised to include the numerical estimate of the risks associated with beryllium 
(1.6E-05). -The second to last sentence in this paragraph should be-revised to read 
"External radiation effects from radium-228 (6.OE-06) and thorium-228 (1.3E-05) also 
contribute to the total risk. 'I 

Response: Agreed. Text incorporated into paragraph. 
Action: Page#: B-3-44, Lines 9 to 13: The paragraph has been revised to the following: 

B-80 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.2.6 Page #: B-347 Line #: 18 Code: 
Original Comment #: 71 
Comment: This paragraph summarizes the risks associated with the South Field assuming future land 

use. The summary does not address risks associated with exposure to soils. After the 
second sentence, the following sentence should be inserted, "Risks associated with soil 
for this receptor were 2.4E-03. 

Page #: B-3-47, Line 18: The following paragraph has been inserted after the second 
sentence: 

Response: Agreed. Text will be incorporated. 
Action: 

Tables B.3.2-34 and B.3.2-35 summarize risks and hazards, respectively, associated with 
the South Field for receptors assuming future land use. The greatest risks were 

. .. 

' S  
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B'-8 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.3.3.1 Page #: B-3-75 Line #: NA Code: 
Original Comment #: 72 
Comment: 

Response: 
Action: 

The sediment exposure medium is included in Table B.3.3-1 but is not discussed in this 
section. Sediment should be included in this exposure medium discussion. 
Agreed. Exposure pathways via sediment will be incorporated into Section B .3.3.3.1. 
Page#: B-3-75, first sentence in Section B.3.3.3.1: The first sentence in Section 
B.3.3.3.1 has been revised to read: 

"Risk was characterized for a trespassing youth contacting CPCs via ingestion of and 
dermal contact with surface soil within the subunit; external radiation resulting from 
exposure to surface soil within the subunit; inhalation of particulates; and ingestion and 
dermal contact with surface water and sediment within the subunit. Exposure point 
concentrations for soil- ' were based on analytical 

nhal iculate concentrations 
were based on air modeling results 

Appendix A,"and Section 5.0 of this RI report." 

B-82 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.3.3.2 Page #: B-3-77 Line #: 2 Code: 
Original Comment #: 73 
Comment: No building on the inactive flyash pile is anticipated. No justification for this statement 

is provided. It seems apprgpriate to assume that the flyash pile will be removed and that 
potentially contaminated soil subsequently built upon or farmed. Justification for 
excluding this exposure scenario should be provided. 
This is evaluated under FS risk -- for RI risk, under baseline conditions, it is assumed 
no removal has occurred and can not be built on or farmed. 

Response: 

Action: No action. 

B-83 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.3.4.3 Page #: B-3-78 & 79 Line #: NA Code: 
Original Comment #: 74 
Comment: The surface soil exposure medium is included in Table B.3.3-1, but is not addressed in 

this section. 
Response: Surface soil will be incorporated into Section B.3.3.4.3. 
Action: Page#: B-3-78 & 79, first paragraph in Section B.3.3.4.3: The sentence has been revised 

to read: 

rkeweeerftL and using groundwater underlying the South Field and Inactive Flvash Pile. 

~~ 

hazards were estimated for 
. . . . . . . 

FERKRUZCR-RIULG\USEASEC.BUune 9. 1994 4:40prn B-136 



the i$&p$$@#Q farmer. Risks associated with ingestion, dermal contact, and inhalation 
....................... ............................ 

of groundwater underlying the South Field and Inactive Flyash Pile were assessed 
together since it is not possible to estimate the contribution of the risks associated with 
these two subunits separately. 

B-84 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.2 Page #: B-3-136 Line #: 12 Code: 
Original Comment #: 75 
Comment: 

Response: Agreed. Table B.3.5.2(d) will be included. 
Action: 

This line refers to Tables B.3.5-2 (a), (b), (c), and (d) in Attachment HI. However, 
Table B.3.5-2 (d) was not provided in Attachment 111. 

Page#: B-3-136, Lines 12 and 13: The sentence has been revised to read: 
d 

"The CPCs quantified for the Lime Sludge Pond surface soil axud waste material+€W 
] are summarized in Table B.33-2 (a); ........ ( b w  
(& respectively ... " 

B-85 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.3.1 Page #: B-3-136 Line #: 31 Code: 
Original Comment #: 76 
Comment: This line presented the risk due to dermal contact with Aroclor-1254 and 4.4E-06. 

However, Table 3.5-4 presents this risk as 4.3E-04. The report should be revised to 
eliminate this inconsistency. 

Page#: B-3-136, Line 29-32: This paragraph has been revised to the following: 

Risks and hazards calculated for the tr 
presented in Table B.3.54 ( 

soil by all routes of exposure was 

Response: Agreed. Text will be corrected. 
Action: 

contaminants i 
risk due to all 

. This was primarily due 
2-aFKhU to 1: ;2-.5 x N . .  

3402- . external radiation &&e 

ef!.? :: w - - 6 d A  7 "  

youth exposed to CPCs in soil did not exceed HI of 1.0. 

, thorium-228 
-7 -6 +espew+ Total chemical HIS calculated for a trespassing 

B-86 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.3.1 Page #: B-3- 137 Line #: NA Code: 
Original Comment #: 77 
Comment: Table B.3.5-3 is inconsistent with Table 3.5-2(a). TC-99 is listed as a CPC in 

groundwater and perched water in Table B.3.5-3, but not in Table 3.5-2(a). Also, Table 
B.3.5-3 does not list several radionuclide and chemical CPCs presented in Table 3.5-2(a). 
These tables should be revised to eliminate all inconsistencies. 
All CPC tables will be carefully compared and corrected. 
Page#: B-3-137: Table B.3.5-3 has been revised to include the correct CPCs for the 
Lime Sludge Ponds. Refer to attached Table B .3.5-3. 

Response: 
Action: 

B-87 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.3.3 Page #: B-3-138 Line #: 30 Code: 
Original Comment #: 78 
Comment: This line states that the total risk to current users of meat, milk, and dairy products 

results primarily from the estimated uptake from ingestion of milk. However, the risk 
presented for ingestion of milk is approximately the same as that presented for ingestion 

3 -  
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FEMP-OUW-5 DRAFT 
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LIME SLUDGE PONDS 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Surface Soil 

arSeniC 

beryllium 

lead 

cesium- 137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-239236 

uranium-238 

uranium-total 

Aroclor-1254 

benzo(a)anthracene 

benzo(a)p yrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

bis(2-Ethylhexy1)phthdate 

dibenzo(a,h)anathracene 

ideno( 1,2,3cd)pyrene 

phenanthrene 

. . . . . . . . 

Waste Material 

arSeniC 

beryllium 

lead 

cesium-137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

Aroclor-1254 

benzo(g,h,i)perylene 

dibenzo(a,h)anthracene 

ideno(l,2,3cd)pyrene 

phenanthrene 

1,1,2trichlorotriflurorethane 

1,2diethylbenzene 

acrylonitrile 

Perched Water 

ieptunium-237 

;trontium-90 

mhnetium-99 

usenic 

L, 1,2-trichlorotrifluoroethane 

I ,2-diethylbenzene 

Groundwater (GMA) 

echnetium-99 

00094? 
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of beef. Therefore, each of these pathways should be presented as equal contributors to 
the risk being discussed. 
Agreed. Text will be revised to include ingestion of beef. 
Page#: B-3-138, Line 30: The second sentence has been revised to include revised 
parameters, and risk and hazard values corrected as a result of quality control. The 
second sentence has been revised to the following: 

Response: 
Action: 

-6 Total risk was 5.5 x !8 - 1 
Total HI was below 1.0. 

B-88 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.4.2 Page #: B-3-140 Line #: 26 Code: 
Original Comment #: 79 
Comment: This line states that the total risk from CPCs in soil resulted primarily from dermal 

contact with beryllium (6.8E-05). However, dermal contact with Aroclor-1254 
contributes risk within the same order of magnitude (1.9E-05). Therefore, the report 
should be revised to discuss the risk from both beryllium and Aroclor-1254. 
Agreed. Text will be revised to include risk from Aroclor-1254. 
Page#: B-3-140, Line 23-30: This paragraph has been revised to include revised 
parameters, and risk and hazard values corrected as a result of quality control. The 
paragraph has been revised to the following: 

Response: 
Action: 

Risks and hazards calculated for the expanded trespasser due to direct exposure to soil 
and airborne particulates are pr in Table B.3.5-14 ( 

. . . . . . . . . . . . . . . . . . . . 
to CPCs in soil at the Lime Sludge Ponds did not exceed 1.0. 

B-89 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.4.3 Page #: B-3-141 Line #: 21 Code: 
Original Comment #: 80 
Comment: This line states that the risk from consuming beef and milk were due primarily to the 

estimated uptake of Aroclor-1254 in milk. However, benzo(a)pyrene contributes nearly 
equal risk via this pathway. Therefore, the report should be revised to discuss the 
contributions of both Aroclor- 1254 and benzo(a)pyrene. 

Page#: B-3-141, Line 17-21: This sentence has been revised ... to read: Total risk for all 
CPCs consumed in beef and milk was 
the RME farmer and child, respective1 

Response: Agreed. Text will be revised. 
Action: 

’ B-90 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.3.5.6 Page #: B-3-142 Line #: 28 Code: 
Original Comment #: 81 
Comment: This line states that the total hazard index (HI) for the on-property child is due to the 

presence of uranium-total in soil. However, it is the combined risk of uranium-total 
(9.1E-01) and arsenic (3.1E-01) that result in the total HI greater than 1. Therefore, the 
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report should be revised to discuss the risk from both uranium-total and arsenic. 
Agreed. Arsenic will be incorporated into text. 
Page#: B-3-142, Line 22-28: This paragraph has been revised to include revised 
parameters, and risk and hazard values corrected as a result of quality control. The 
paragraph has been revised to the following: 

Response: 
Action: 

Tables B.3.5-27 and B.3.5-28 summarize risks and hazards, respectively, associated with 
Lime Sludge Pond receDtors assuming future land use. ! 

Y Y Y 

. . . . . . . . . . . . . . . . . . . . 

B-9 1 Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.3.0 Page #: NA Line #: NA Code: 
Original Comment #: 82 
Comment: Various portions of several rows in these tables are blank. For example, a trespassing 

youth exposed to cesium-137 in sediment in the inactive flyash pile is blank. The 
associated risks, percentages, or other appropriate symbols should be added to all blank 
rows in these tables. 

Response: Agreed. Tables will be completed. 
Action: Tables in Section B.3.0: The tables in Section 3.0  have been revised to include 

appropriate receptors, parameters, associated risk, percentages, etc. 

B-92 Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.4.0 Page#: NA Line #: NA Code: 
Original Comment #: 18 
Comment: The summary presented in this section is quite abbreviated and seems to provide little 

information to assist in risk management decision making. The text and tables should be 
revised and expanded to clearly indicate (1) any subunit, receptor, pathway, and CPC 
associated with significant risk, (2) the subunits, receptors, pathways, and CPCs 
associated with the highest risks, and (3) the key sources of uncertainty in the risk 
assessment along with the potential effect on the estimated risk 
Agreed. Section will be revised to provide additional information to assist in risk 
management decisions. 
Section B.4.0: The section has been revised to provide additional information to assist 
in risk management decisions. Refer to Comment B-249 for revised Section B.4.0. 

Response: 

Action: 

B-93 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.0 Page #: B-4-1 Line #: 6 Code: 
Original Comment #: 83 
Comment: This line states that the report shows that iadionuclides are the contaminants contributing 

most significantly to risks. However, this can lead to confusion in the use of the word 
significantly. Radionuclides may contribute the highest risks, but polynuclear aromatic 
hydrocarbons, arsenic, and beryllium also present significant risks. Therefore, the report 
should be revised to clearly indicate which CPCs contribute the highest risks and all 
CPCs with a carcinogenic risk greater than 1 x lo6 or a HI greater than 1 .  
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Response: 

Action: . 

Agreed. Text will be revised to summary those CPCs contribute the highest risks and 
all CPCs with a carcinogenic risk greater than 1 x 10" or a HI greater than 1. 
Because Section 4.0 has been revised, specific comment no longer applies. Refer to 
revised Section B.4.0 in baseline risk assessment. 

B-94 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-3 Line #: NA Code: - 
Original Comment #: 84 
Comment: Table B.4-1 shows no risk to the groundskeeper from neptunium-237 in soil. However, 

Table B.3.1-11 shows that this risk is 1.8E-06. The tables should be revised to eliminate 
this inconsistency. 

Page#: B-4-3, Table B.4-1: Table B.4-1 has been revised to include correct numbers. 
Refer to Comment B-249 for Table B.4-1 within the revised Section B.4.0. 

Response: Agreed. Table will be revised to include correct numbers. 
Action: 

B-95 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-4 Line #: NA Code: 
Original Comment #: 85 
Comment: The following issues were identified regarding Table B.4-2: (1) the table does not present 

risks to the off-property residential child, Greater Miami River user youth, or user of 
groundwater-affected beef and milk, as presented in Tables B.3.1-12(b), B.3.1-26(b), and 
B.3.1-21(b), respectively; (2) no table presenting the risk from expanded trespasser 
exposure to sediment is included in Appendix B; and (3) the table does not present the 
risks associated with Greater Miami River user exposure to arsenic (3.3E-05) and 
beryllium (7.8E-05) presented in Table B.3.1-26(a). The tables should be revised to 
eliminate these inconsistencies. 
(1) Tables will be revised to incorporate receptors. Response: 

(2) Carcinogenic risk will be included in Table B .3.1- 17(a). 
(3) Arsenic and beryllium will be added to table. 

Action: Page#: B-4-4, Table B.4-2: Table B.4-2 has been revised to include the correct numbers. 
Refer to Comment B-249 for Table B.4-2a within the revised Section B.4.0. 

B-96 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-17 Line #: NA Code: 
Original Comment #: 86 
Comment: Table B.4-6b presents a risk for expanded trespasser exposure to surface water without 

indicating what CPC is responsible for the risk. The table should be revised to list the 
CPC responsible for the risk presented. 
The table will be revised to indicate the COC responsible for the risk presented. 
Page#: B-4-17, Table B.4-6a: Table B.4-6a has been revised to include correct risk 
values. Refer to Comment B-249 for Table B.4-6a within the revised Section B.4.0. 

Response: 
Action: 

B-97 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-32 Line #: 3 Code: 
Original Comment #: 87 
Comment: This line presents the risk from several radionuclides that all exceed 1E-06. However, 

neptunium, which also presents a risk greater than 1E-06 is not mentioned. The report 
should be revised accordingly. 

Response: Agreed. Text will be revised. 
Action: Because Section 4.0 has been revised, specific comment no longer -applies. Refer to 

revised Section B.4.0 in Action B-92. 

-; 1.. . - . 
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B-98 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-32 Line #: 8 Code: 
Original Comment #: 88 
Comment: This line states that the CPCs arsenic and beryllium appear to be present at naturally 

occurring levels. This appears inconsistent with the earlier discussion of screening CPCs 
based on a statistical comparison to background. If such screening indicates that arsenic 
and beryllium are present at concentrations not significantly above background, and there 
is no reason to suspect that site operations resulted in release of the inorganic compounds, 
then they should not be included as CPCs. The report should be revised to clearly state 
whether arsenic and beryllium are present at concentrations significantly above 
background based on statistical comparison and the above-noted inconsistency should be 
eliminated. 
Agreed. The OU2 levels of arsenic and beryllium will be compared statistically to 
background to determine the need to identify these parameters as COCs. The text will 
be revised to eliminate any inconsistencies. 
Because Section 4.0 has been revised, specific comment no longer applies. Refer to 
revised Section B.4.0 in Action B-92. 

Response: 

Action: 

B-99 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B.4.1 Page #: B-4-32 Line #: 12 Code: 
Original Comment #: 89 
Comment: This line presents CPCs for three of the five subunits in OU2. However, CPCs for the 

Lime Sludge Ponds and Solid Waste Landfill are not presented. Does this mean no CPCs 
were identified for these subunits? The report should be revised to discuss all CPCs 
identified for all subunits in OU2. 
Agreed. Paragraph will be revised to include discussion of COCs from SWL and LSP. 
Because Section 4.0 has been revised, specific comment no longer applies. Refer to 
revised Section B.4.0 in Action B-92. 

Response: 
Action: 

B-100 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I Page#: NA Line #: NA Code: 
Original Comment #: 19 
Comment: DOE did not provide the sources for several parameter values used in this attachment. 

For example, DOE did not provide the source for the Ram concentration in soil that is 
used to estimate indoor radon concentrations. Also, the source establishing the values 
for the intrinsic permeability of the soil (k) was not referenced. The text should be 
revised to reference the source of these parameters. 

Response: Agreed. Text will be revised to include references. 
Action: Table 1 on page 6 provides the source for radium-226 concentrations in soil. 

Additionally the following footnote has been added to the Indoor Radon Calculation 
methods: "**Source: Nielsen, K.K, V. Rogers, and V.C. Rogers, "RAETRAD Version 
3.1 User Manual," RAE-9127/10-2, U.S. Environmental Protection Agency, Air and 
Energy Engineering Research Laboratory, Research Triangle Park Oct . 1992) RAETRAD 
Model used to calculate permeability from moisture, porosity, and effective particle size. 

B-101 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I Page #: B-1-1 Line #: NA Code: 
Original Comment #: 90 
Comment: Criteria for selecting the appropriate screening-level model is listed in this paragraph. 

However, the text does not clearly establish that the selected model is most appropriate 
considering the physical and chemical conditions present at the site. The text should be 
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revised to include a discussion establishing that the selected model is most appropriate 
for the site. 
Agreed. The model developed by Nazaroff and Sextro (1989) is similar to that originally 
presented by Bruno (1983). The model development presented in Nazaroff and Sextro 
(1989) is more complete; therefore, it is used as a screening level model for this study. 
The model presented in Nazaroff and Sextro was developed specifically for houses with 
below-grade basements. The model accounts for various parameters associated with the 
soil (radium concentration, radon emanation coefficient, density, porosity, permeability), 
soil gas (dynamic viscosity), and house (size, basement, depth, basement crack width, 
indoor to outdoor pressure differential, and ventilation rate) to determine the indoor 
radon concentration. Since site-specific soil parameters can be used in the model, it was 
considered appropriate for Operable Unit 2 indoor radon analyses for houses with below- 
grade basements. The text will be revised as appropriate. 
Revise page 1, paragraph 3 as follows: "The model developed by Nazaroff and Sextro 
(1989) is similar to that originally presented by Bruno (1983). The model developement 
presented in Nazaroff and Sextro (1989) is more complete; therefore, it is used as a 
screening level model for this study. The model presented in Nazaroff and Sextro was 
developed specifically for houses with below-grade basements. The model accounts for 
various parameters associated with the soil (radium concentrations, radon emanation 
coefficient, density, porosity, permeability), soil gas (dynamic viscosity), and house (size, 
basement depth, basement crack width, indoor to outdoor pressure differential, and 
ventilation rate) to determine the indoor radon concentration. Since site-specific soil 
parameters can be used in the model, it was considered appropriate for Operable Unit 2 
indoor radon analyses for houses with below-grade basements. 

Response: 0 

Action: 

B-102 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I Page #: B-1-1 Line #: NA Code: 

Comment: 
0 Original comment #: 91 

It is not clear why the Nielsen et a1 (1993a) model, which was selected for houses 
without basements, was not also considered for estimating indoor radon concentrations 
for houses with below-grade basements. The text should be revised to explain why this 
model was excluded from the selection process for houses with below-grade basements. 
Agreed. In its current form, this model is only applicable to slab-on-grade house 
construction. Since this model does consider site-specific data, it is also considered 
appropriate for Operable Unit 2 indoor radon analyses for slab-on-grade houses. The text 
will be modified as appropriate. 
Page 1, paragraph 4 has been revised as follows: Nielson et al. (1993a) have recently 
completed development of the computer program RAETRAD, Version 3.1 for calculating 
radon emanation and transport into dwellings. The model is designed for use with the 
Microsoft Windows 3.1 environment on a personal computer and is available from the 
EPA Office of Air Quality Planning and Standards, Air and Energy Engineering 
Reseqarch Laboratory. In its current form, this model is only applicable to slab-on-grade 
house construction. Since this model does consider site-specific data, it is also considered 
appropriate for Operable Unit 2 indoor radon analyses for slab-on-grade houses. 

Response: 

Action: 

B-103 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I Page #: B-1-3 Line #: NA Code: 
Original Comment #: 92 
Comment: 

Response: 

The definition of the parameter "q" presented in the last equation is not clear. The text 
should be revised to clearly define the parameter. 
Agreed. A better definition will be provided in the text. The flow rate of outdoor air 
into the building can be estimated from the building volume and the ventilation rate (air 

e' - 
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... 
turnover rate). The ventilation rate is a measure of how quickly indoor air and outdoor 
air can exchange places through cracks and openings in the building or through air 
conditioning fans. The ventilation rate is usually reported as the number of building 
volumes (of air) that are exchanged per time. The flow rate of outdoor air into the 
building is estimated by: 

q = ventilation rate, building volumeshr 

Action: Page 3, second paragraph from bottom has been revised as follows: The flow rate of 
outdoor air into the building can be estimated from the building volume and the 
ventilation rate (or air turnover rate). The ventilation rate is a measure of how quickly 
indoor air and outdoor air can exchange places through cracks and openings in the 
building or through air conditioning fans. The ventilation rate is usually reported as the 
number of building volumes (of air) that are exchanged per time. The flow rate of 
outdoor air into the building is estimated by: 

Revise page 3, 5th line from bottom to read: 

where q = ventilation.rate, building volumeshr , 

B-104 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I Page #: B-1-8 Line #: NA Code: 
Original Comment #: 93 
Comment: A footnote to Table 3 states that the value listed as the radon concentration using the 

Nazaroff-Sextro model for the slab on-grade house was not developed but was listed for 
comparison purposes only. However, calculations using this model are presented in 
Attachment 1 .  This discrepancy should be clarified and the text should be revised 
appropriately. 
Agreed. The Nazaroff-Sextro model was originally developed only for houses with 
below-grade basements. RAETRAD is the preferred model for slab-on-grade houses. 
However, comparing results for both models indicates relatively good agreement between 
the models. The text and footnote will be revised appropriately. 
Revise page 8, Table 3, Footnote 9a) as follows: 

Response: 

Action: 

"For comparison only. RAETRAD is the preferred model for slab-on-grade houses. 

Revise page 9, last paragraph as follows: 

The Nazaroff-Sextro model was originally developed only for houses with below-grade 
basements. However, comparing results for the this model to the RAETRAD model for 
slab-on-grade construction indicates relatively good agreement between the models, 
Therefore, the Nazaroff-Sextro model is expected to provide reasonable results for 
subgrade basement configurations. 

Refer to Attachment B.1 in the revised Appendix B document. 

B-105 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I-B Page #: NA Line #: NA Code: 
Original Comment #: 94 
Comment: 

Response: Agreed. Will be add to reference section. 
a The reference listed as J. Pehrson, 10/21/93 was not cited in the reference list. The 

reference list should be revised to include this citation. 
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Aiction: Page B-I- 13 

The following reference has been added to the reference section for 

"Pehrson, J.R., 1993 [Letter to J. Williams, FERMCO CRU2 
Screening-Level Indoor Radon Modeling]. 

_I .. 

attachment B . I : 

Director, Subject: 

B-106 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: Multiple Line #: NA Code: 
Original Comment #: 20 
Comment: Many of the references for data presented in the toxicological profiles are incomplete and 

inconsistent. DOE should review all references to eliminate inconsistencies and provide 
thorough comprehensive referencing. Examples of concerns regarding references in this 
section are presented in specific comments below. 
Agreed. The references will be completed and inconsistencies will be eliminated. 
Attachment B.11 has been completely revised to include toxicity profiles for CPCs specific 
to Operable Unit 2. Additionally, these toxicity profiles have been updated with the most 
currently available information. Because Attachment B. 11 has been completely revised, 
lengthy actions to comments regarding B.11 will be referred to as Attachment B.11 in the 
revised Appendix B. 

Response: 
Action: 

B-107 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: B-11-2 Line #: NA Code: 
Original Comment #: 95 
Comment: The reference in this table to the Health Effects Assessment Summary Tables (HEAST), 

Fiscal Year 1992 (FY92) Edition, is given as "EPA 1992b" on page R-B-7, rather than 
the "EPA 1992d" given here. However, this edition is obsolete; it was superseded 
almost a year ago by the FY93 Edition, FEMP's reference "EPA 1993b." In addition, 
the FY94 Edition will probably be published in March 1994. FEMP must update this 
table (and the accompanying text) with the most recent edition. 
Agreed. The most current edition of HEAST will be used. 
Table B.II.l-1 has been revised using the most currently available HEAST. Additionally, 
reference has been revised. 

a 
Response: 
Action: 

Refer to the attached Table B.II.l-1. 

B-108 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: B-11-3 & 4 Line #: NA Code: 
Original Comment #: 96 
Comment: Numerous comments regarding a partial review of the references cited on these pages are 

summarized below. 
(a) DOE'S reference "Sax 1989" is not included on Page R-B-5. 
(b) DOE's reference "Klaassen 1986" is not included on Page R-B-3. 
(c) DOE's reference "Hahn and others 1993" is not included on Page R-B-2. 
(d) DOE's reference "Bair and Thomas 1976" is not included on Page R-B-2. 
(e) DOE's reference "Seiler 1988" is not on Page R-B-5. 
( f )  DOE's reference "McClellan and others 1972" is not on Page R-B-3. 
References will be added to referenced section. Response: 

r .  . .  . .  
1 '  
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TABLE B.II.1-1 

CANCER SLOPE FACTORS FOR OPERABLE UNIT 2 RADIONUCLIDES OF CONCERN 

GI Absorption Penetratingb 

Radionuclide Lung classa @Ci)' (fl) @Ci)' @Ci-yr/g)-' 
ICRP Inhalationb FactoP Ingestionb External Exposure 

Cesium-137 + dtr 

Neptunium-237 + dtr 

Lead-210 + 2 dtrs 

PlutOni~m-238 

Plutonium-239/240 

Radium-226 + 8 dtrs 

Radium-228 + dtr 

Ruthenium- 106 

Strontium-90 + dtr 

Technetium-99 

Thorium-228 + 7 dtrs 

Thorium-230 

Thorium-232 + 10 dtrs 

Uranium-234 

Uranium-235 + dtr 

. . . . . . . . . 

Uranium-238 + 2 dtm 

D 
W 
D 
Y 
Y 
R 
W 
W 
Y 
D 
W 
Y 
Y 
Y 
Y 
Y 
;y 
Y 

.......... 

.... 

.....Y 

1.9 x 10" 

2.9 x 108 

4.0 109 

3.9 x 108 

3.8 x 108 

7.ox 1 ~ 9  

6.9 x lo-" 

4.4 x 10-'O 

6.2 x lo-" 

8.3 x lo-'' 

7.8 x 108 

2.9 x 108 

1.1 x 107 

2.6 x 108 

2.5 x 10% 

5.2 x 108 

1.ox loo 

1.0 x 1 0 3  

1.0 x 103 

1.0 x 1 0 3  

2.0x 10' 

2.0x lo1 

2.0x lo1 

5 . 0 ~  10' 

3 . 0 ~  10' 

8.0 x 10' 

2.0 x lo4 

2.0 x lo4 

2.0 x 1--' 

5.0 x 10' 

5 . 0 ~  lo2 

5.0 x 10' 

2.8 x 10" 

2.2 x 10'O 

6.6 x lo-'' 

2.2 x 10'O 

2.3 x 10" 

7.8 x lo-" 

1.0 x 10'O 

9.5 x 10'' 

3.6 x 10" 

1.3 x lo-'' 

5.5 x lo-" 

1.3 x 10" 

1.7 x 10" 

1.6 x 10" 

1.6 x 10" 

2.8 x 10'" 

2.0x lod 

4.3 x 107 

1.6 x 10" 

2.8 x lo-" 

2.7 x 10" 

6.0 x lod 

2.9 x lod 

0.0 x loo 

0.0 x loo 

6.0 x 1013 

5.6 x lod 

5.4 x lo-" 

8.5 x lod 

3.0 x 10'" 

2.4 x 10-7 

3.6 x 10% 

Y" = years, "W" - - w e b ,  "D" = days, "*" = a n  

EPA 1993b 

~O@?? 
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Action: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

B-109 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: B-11-27 Line #: 15 Code: 
Original Comment #: 97 
Comment: The units for inhalation unit risk as "micrograms per cubic meter (pg/m3)." This should 

be corrected to "per pg/m3" or to "m3/pg"; the former style would be more consistent 
with other unit notation within the report. 

Page B-11-27, line 15: The following sentence has been revised to read: 'I ..., the 
EPA(1991b) estimated an inhalation unit risk of 0.0043 m3/pg." Refer to toxicity profile 
in Attachment B . I1 in revised Appendix B. 

. Response: Agreed. Correction will be made. 
Action: 

€3-110 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: B-11-37 Line #: 29 Code: 
Original Comment #: 98 
Comment: The first sentence in this paragraph discusses the polynuclear aromatic compound 

dibenzofuran while the rest of the section discusses chlorinated dibenzofurans and 
dibenzodioxins. Therefore, because the first sentence is irrelevant to the rest of the 
section, DOE should delete this irrelevant sentence to prevent confusion. 

Page B-11-37, last paragraph, lines 29 through 31: This sentence has been removed. 
Response: Agreed. Correction will be made. 
Action: 

B-111 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I1 Page #: B-11-39 Line #: NA Code: 
Original Comment #: 99 
Comment: This section notes that neither a reference dose nor a reference concentration are deemed 

appropriate for lead. However, EPA uses a biokinetic uptake model in lieu of the usual 
toxicity standards. FEMP should add a brief discussion of the model here and use the 
model in its risk assessment. 
Disagreed. The EPA UBK lead model is an iterated set of equations that estimate blood 
lead concentration in children aged.0 to 7 years. The biokinetic part of the model 
describes the movement of lead between the plasma and several body compartments and 

Response: 

FER\CRU2CR-RIULG\USEPASEC.BUune 9. 1994 4:40pm B-147 800952 



estimates the resultant blood lead concentration. The rate of the movement of lead 
between the plasma and each compartment is a function of the transition or residence 
time (Le., the mean time for lead to leave the plasma and enter a given compartment, or 
the mean residence time for lead in that compartment). Compartments modeled include 
the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, and 
trabecular bone. Excretory pathways and their rates are also modeled. These include 
the mean time for excretion from the plasma to the urine, from the liver to the bile, and 
from the other soft tissues to the hair, skin, sweat, etc. The model permits the user to 
adjust the transition and residence times. At the time the Operable Unit 2 baseline risk 
assessment was completed, a final version of the EPA UBK model and guidance for its 
use in Superfund risk assessment was not available. Considering the current limitations 
of the EPA UBK model, it was not appropriately applied in the assessment of health 
effects of lead for Operable Unit 2. EPA guidance establishes an interim soil cleanup 
level for lead of 500 to 1000 parts per million (ppm) to be applied at Superfund sites. 
This range is considered by EPA to be protective for direct contact with lead- 
contaminated soils in residential settings. The guidance adopts recommendations of the 
Centers for Disease Control and is to be followed when current or predicted land use is 
residential. In more recent guidance EPA states that they are seeking resolution of 
specific technical concerns before issuing a directive recommending the UBK model as 
the preferred model for setting lead cleanup levels at CERCLA sites. The model is under 
review by the Science Advisory Board, and a guidance manual is under development. 
Refer to Action B-40 and toxicity profile for lead in Attachment B.11 of the revised 
Appendix B. 

Action: 

B-112 Commenting Organization: U S .  EPA Commentor: Saric 
Section #: B-I11 Page #: Multiple Line #: NA Code: 
Original Comment #: 21 
Comment: Intake and risk calculations were checked for all exposures associated with the Active 

Flyash Pile by recalculating intakes, risks, and hazards for one or more contaminants in 
each table. Repeated errors were identified. Errors identified in individual tables are 
presented as specific comments. Because repeated errors were identified in the 
calculations for one of the subunits, it is reasonable to assume that errors exist in the 
calculations for the remaining four subunits. Therefore, calculations for all five of the 
subunits should be closely reviewed and any errors corrected. 

All intake tables in Attachment B.111 have been QC'd and replaced with correct risk 
values. Due to the lengthiness of Attachment B.111, it will not be duplicated in this 
Response Document, however, any actions to this attachment will be referred to in 
Attachment B.111 of the revised Appendix B. 

Response: Agreed. Calculations will be check and corrected. 
Action: 

B-113 Commenting Organization: US .  EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-6 Line #: Table 3.1-2(c) Code: 
Original Comment #: 100 
Comment: Footnote "d" to this table refers to "(Drinking Water Regulations and Health Advisories; 

EPA 1993)." The reference section does not include such a reference. 
Response: Agreed. It will be included in reference section. 
Action: This footnote is no longer cited in Table B.3.1-2 because it was not a part of the CPC 

screening process. 

000 3.5 .? 
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B-114 Commenting Organization: U.S. EPA Commentor: Saric 5661 
Section #: B-111 Page #: B-111-8 Line #: Table B.3.1-2(d) Code: 
Original Comment #: 101 
Comment: For parameters whose distribution is undetermined, the concentration term should be the 

maximum concentration. Several errors were found in this table. For example, the 
concentration terms for acetone and bis(2-ethylhexyl)-phthalate were presented as 6.00 
and 4.00, respectively. The maximum hits for these two parameters were 10 and 6, 
respectively. This table should be closely reviewed and the concentration terms corrected 
as necessary. 

All tables in Attachment B .III containing source term concentration information were 
QC'd. Refer to Attachment B.III in the revised Appendix B. 

Response: Agreed. Table will be evaluated and corrected as appropriate. 
Action: 

B-115 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-11 Line #: Table B.3.1-4 Code: 
Original Comment #: 102 
Comment: Intake calculations were checked for this table and several apparent errors were 

identified. The intake via ingestion of soil for NP-237, PU-238, and arsenic are 
presented as 8.5E+01 and l.lE+Ol pCi/g and 1.3E-06 mg/kg, respectively. On the 
other hand, the intakes were recalculated as 6.5E+01 and 8.5E+00 pCi/g and 9.6E-07 
mg/kg, respectively. The calculations in this table should be reviewed and any errors 
corrected. 
Agreed. Calculations for intakes will be checked and corrected as appropriate. 
All intake tables for Attachment B.111 have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: 
Action: 

B-116 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-13 Line #: Table B .3.1-4 Code: 
Original Comment #: 103 
Comment: The intakes via ingestion of soil for noncarcinogenic hazard evaluation for barium and 

nickel are presented as 2.1E-05 and 3.3E-06 mg/Kg, respectively. These intakes were 
recalculated as 1.6E-05 and 2.5E-06 mg/kg, respectively. The calculations in this table 
should be reviewed and any errors corrected. 

All intake tables for Attachment B.111 have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: Agreed. Calculations will be checked and corrected as appropriate. 
Action: 

B-117 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-14 Line #: Table B .3.1-4 Code: 
Original Comment #: 104 
Comment: The intake via dermal contact with soil for nickel is presented as 5.6E-06 mg/kg. This 

intake was apparently calculated using a value for the parameter "ABS" of 1E-02. 
However, the correct value for this parameter for nickel is 5E-04 (see Table B.2-6A). 
The intake was recalculated as 2.8E-07 mg/kg. The calculations in this table should be 
reviewed and any errors corrected. 

All intake tables for Attachment B.111 have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: Agreed. Calculations will be checked and corrected. 
Action: 
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B-118 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-111 Page #: B-III-15 Line #: Table B.3.1-5 Code: 
Original Comment #: 105 
Comment: The intake via ingestion of surface water for NP-237, U-235/236, and arsenic are 

presented as 7.8E-01 and 3.0E-01 pCi/g and 1.4E-08 mg/kg, respectively. These intakes 
were recalculated as 5.8E + 00 and 2.2E-01 pCi/g and 1.1 E-07 mg/kg , respectively. The 
calculations in this table should be reviewed and errors corrected. 
Agreed. Calculations will be checked and corrected. 
All intake tables for Attachment B.III have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: 
Action: 

B-119 Commenting Organization: U.S. EPA . Commentor: Saric 
Section #: B-I11 Page #: B-111-22-24 Line#: Table B.3.1-8(a-b) Code: 
Original Comment #: 106 
Comment: 

Response: 
Action: 

Under the sections for ingestion of milk the columns labeled as "Risk" should be revised 
to read "Hazard. " 
Agreed. All tables will be checked and corrected to contain appropriate headings. 
Tables in Attachment B.111 have been corrected to contain appropriate headings. Refer 
to Attachment B.III in revised Appendix B. 

B-120 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-36 Line #: Table B.3.1-11 Code: 
Original Comment #: 107 
Comment: The intake of toluene via dermal contact with soil is presented as 5.7E-09 mg/kg. This 

value was apparently calculated using a value for the parameter "ABS" of 1E-02. The 
correct value is 3E-02 (see Table B.2-6A). The intake was recalculated as 1.7E-08 
mg/kg. The calculations in this table should be reviewed and any errors corrected. 

All intake tables for Attachment B.111 have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: Agreed. Calculations will be checked and corrected. 
Action: 

B-121 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-65 Line #: Table B.3.1-16 Code: 
Original Comment #: 108 
Comment: The intake for NP-237 via ingestion of soil is presented as 2.OE-01 pCi. The intake was, 

recalculated as 1.8E+02 pCi. A comparison of the intakes via inhalation of soil and the 
intakes via ingestion of soil indicates that the values are very nearly identical. It appears 
that the inhalation intakes were mistakenly also used as the ingestion intake values. The 
calculations in this table should be reviewed and any errors corrected. The same 
situation appears to have occurred in this same table on page B-111-67. 

All intake tables for Attachment B.111 have been QC'd and replaced with correct risk 
values. Refer to Attachment B.111 in revised Appendix B. 

Response: Agreed. Calculations will be checked and corrected. 
Action: 

B-122 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-71 Line #: Table B.3.1-17(a) Code: 
Original Comment # 109 
Comment: This table presents intakes and risks associated with exposure to sediments for the future 

expanded trespasser. However, on Page B-3-9 of Appendix B, the text states that risks 
associated with exposure to sediments were not evaluated for this receptor. This 
discrepancy should be eliminated. 
Agreed. The discrepancy will be resolved. Response: 

ys ' A 1.- 
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il d .': ' -  Action: 0 Risks to the trespassing youth and expanded trespasser via sediment were evaluated and 
are risks presented in Attachment B.III for the Active Flyash Pile. Page B-3-9, last 
paragraph, lines 30-32: The following sentence was removed from the paragraph: 

"Risks associated with contacting sediment were not evaluated because available sediment 
data were not within the Actiye Flyash Pile boundaries." 

- 

B-123 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-128 Line #: Table B.3.2-2@) Code: 
Original Comment #: 110 
Comment: The CPC cell for phenanthrene is blank. This cell should be filled in with a "Y" or "N" 

and highlighted as appropriate. 
Response: Agreed. Table will be corrected as appropriate. 
Action: Due to direction from USEPA to rescreen for CPCs using EPA RAGS Part B, these 

Attachment I11 tables were revised and contain the correct letter designation. Refer to 
Attachment B . I11 in revised Appendix B . 

\ 

B-124 Commenting Organization: U.S. EPA Commentor: Saric 
Section #: B-I11 Page #: B-111-516 Line #: NA Code: 
Original Comment #: 1 1 1  
Comment: 

Response: Agreed. Footnote will be corrected. 
Action: 

Table 3.5-2(c) refers to footnote "k". However, no such footnote is presented at the end 
of the table. Therefore, the table should be revised to eliminate this inconsistency. 

The footnotes in this table and other Attachment B.111 tables have been checked and 
corrected. Refer to Attachment B.111 in revised Appendix B. 

Commenting Organization: U.S. EPA Commentor: Saric 
:iEidn #: B-I11 Page #: B-111-724 Line #: NA Code: 
Original Comment #: 112 
Comment: Table B.4-19(a) does not follow the format of other similar tables presented in the report 

because it does not present the exposure point concentrations for each compound in the 
table. The table should be revised to be consistent with similar tables presented in the 
report. 
Agreed. Table will be revised to include exposure point concentrations. 
Tables in Attachment B.111 have been corrected for format consistency. 
Attachment B.111 in revised Appendix B. 

Response: 
Action: Refer to 

-_ I ,  ,., I 
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B-126 Commenting Organization: Ohio EPA Commentor: GeoTrans 5 ~ 6 f  
Section #: Page #: Line #: 6-33 Code: C 
Original Comment #: 219 
Comment: 
Response: 
Action: 

Ammonia is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for ammonia has been removed. Toxicity profiles for CPCs specific 
to Operable Unit 2 are provided. 

B-127 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Appendix B Page #: Line #: Code: C 
Original Comment #: 161 
Comment: DOE should revise the OU2 Baseline Risk Assessment to be consistent with Ohio and 

U.S. EPA comments on the OU1 Baseline Risk Assessment and the agreed upon 
resolution of those comments (e.g., screening criteria, etc.) 

Ohio EPA and USEPA comment for Operable Unit 1 RI were reviewed for incorporation 
into the Operable Unit 2 RI. Most of the comments for the Operable Unit 1 Baseline 
Risk Assessment were specific to Operable Unit 1. The most significant comment 
incorporated from Operable Unit 1 was Ohio EPA Original Comment #26 which required 
the inclusion of tables presenting background concentrations as wells the 95th percentile 
concentrations. These concentrations were used for the CPC screening process. The 
following text and tables have been added to the bottom of page B-2-27, lines 34 and 35: 
Tables B.2-2A through B.2-2D provide the background and 95th percentile concentration 
values. Refer to the attached B.2-2A through B.2-2D tables. 

Response: Agreed. Applicable comments will be incorporated. 
Action: 

B-128 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-3 Line #: 48-49 Code: C 
Original Comment #: 162 
Comment: 

Response: 

Action: 

Table 11.1-1 gives source of radionuclide slope factors as HEAST EPA 1992d not EPA 
1993b. 
Agreed. The slope factors for radionuclides will be updated using EPA 1994 HEAST 
because it became available in March 1994. 
Page B-11-2, Table 11.1-1: Table 11.1-1 has been revised to include only CPCs specific 
to Operable Unit 2. Additionally, the slope factors were updated using the most 
currently available HEAST (EPA 1993b). Refer to Action B-182. 

B-129 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-25 Line #: 6 Code: C 
Original Comment #: 163 
Comment: Why should the term "SQL" be used for both chemicals and radionuclides, when the 

MDA is a minimum detectable activity and not a detection limit multiplied by a factor 
of 3 to 5 for an SQL? The term MDA should be used to distinguish the difference in 
radionuclide analysis and detection. 
Agreed. MDA for radionuclides is the equivalent of SQL for chemicals. For purposes 
of evaluating data in the RI/FS, the term "SQL" was used for both chemicals and 
radionuclides. Tables and text will be revised to reflect SQL and MDA, where 
appropriate, to minimize confusion. Further clarification will be added to the text. 
Page B-2-25, first paragraph, lines 5 nd 6: The last sentence in the paragraph has been 
revised to read: 

Response: 

Action: 

OGQy=P 
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"For the purposes of evaluating data in the RI/FS, the term "SQL" will be used fo 
chemicals and "MDA" will be used for radionuclides." 

Additionally, tables in Attachment III which present the statistical evaluation of the data 
have been revised to show Min SQLMDA and Max SQLMDA. 

5b61 

B- 130 Commenting Organization: Ohio EPA ~ Commentor: GeoTrans ~ 

Section #: Page #: B-2-30 Line #: 24 Code: M 
Original Comment #: 164 
Comment: The equation listed for calculating the 95th UCL on the arithmetic mean assuming a 

lognormal distribution is incorrect. The entire equation should be an exponent of e, not 
just the first two terms. Also, the square root should be taken of "n-1", not just "n". 
If this equation was actually used as listed then all the log based EPCs were calculated 
incorrectly, and thus CDIs and risks are incorrect. 
Agreed. The correct equation was used but the wordprocessing representation did not 
reflect it. The equation will be corrected. 
Page B-2-30, line 24: Equation B.2-6 has been corrected to the following: 

Response: 

Action: 

B-131 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-32 Line #: 4 Code: M 
Original Comment #: 165 
Comment: 
Response: 
Action: 

Clarify the use of this screening step. What did "additional evaluation" consist of? 
Agreed. Screening steps will be clearly discussed in the text. 
Page B-2-32, first bullet, lines 1-4: This bullet has been revised to only include the 
screening criterion that was actually implemented in the toxicological screening. 
Constituents were not eliminated if they were found at unusually high (unrealistic) 
concentrations, therefore, the bullet was revised to read the following: 

0 Constituents which were detected only once in one medium and not found in any 
other media were removed. 

B- 132 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-32 Line #: 29-31 Code: C 
Original Comment #: 166 
Comment: See previous comment from page 6-13. 
Response: Agreed. Compounds with representative concentrations lower than screening values 

calculated from USEPA RAGS, Part B, based on a HQ of 0.1 and risk level of 1 .O x 

Page B-2-32, eighth bullet, lines 29-31: This bullet was revised to read the following: 
were removed. 

Action: 

0 Constituents with representative concentrations lower than the values calculated 
from U.S. EPA RAGS Part B, based on a HI of 0.1 and risk level of 1.0 x 
were removed. 
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B-133 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-39 Line #: Tbl B.2-3 Code: M 
Original Comment #: 167 
Comment: Use of the FI factor of 0.19 for trespassing youths assumes that children ingest similar 

quantities of soil throughout the entire portion of the day when the child is awake. If 
would not be reasonable to assume that children, engaged in the activities outlined for the 
pathway, consume similar quantities of soil while playing in soil at the site than during 
periods of time when the child is indoors. Therefore, the FI factor should be set to 1.0 
for this pathway. Using the FI factor of 1, as compared to 0.19, should result in risk 
estimates approximately 5 times higher than those currently estimated in the report. 
Disagreed. The FI of 0.19 was taken from the OU4 approved RI Report to represent the 
fraction of time spent on site out of 16 waking hours. They were used to maintain 
consistency between the operable unit RIs so risk to the receptors can be compared from 
one operable unit to the next. 

Response: 

Action: No action. 

B- 134 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-43 Line #: Table B.2-4 Code: M 
Original Comment #: 168 
Comment: 
Response: 

Provide justification for the use of 0.25FI factor for GMR Pathways. 
Agreed. The FI of 0.25 was from the assumption that a person spends 4 hours per event 
at the GMR. However, recent revisions to the RAWPA Supplemental Guidance has 
changed the FI to 0.1625 based on 2.6 hours of swimming (16 waking hours). Exposure 
to sediment should equal exposure to surface water, therefore, parameters given in the 
Dermal Exposure Principals and Application document for the swimming scenario will 
be used in the next version of the baseline risk assessment. The Dermal Exposure 
Principals and Application document states that a person swims 2.6 hours seven times per 
year during the 16 waking hours to give an FI of 0.1625. Additional guidance is 
provided in the SWCR comment responses to USEPA dated November 1992. 
Page B-2-43, Table B.2-4: In accordance with the Supplemental Guidance to the 
RAWPA (DOE 1994), the GMR User is being evaluated under both current and future 
scenarios for three separate uses: 1) Recreational User, 2) Agricultural User, and 3) 
Residential User. Additionally, soil and sediment are not considered pathways for these 
receptors, therefore, the FI's for these receptors in Tables B.2-4A & B have been revised 
to include "NA" for these pathways. Refer to Action B-22 for Table B.2-4A & B. 

Action: 

B-135 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-43 Line #: Table B.2-4 Code: C 
Original Comment #: 169 
Comment: 
Response: 
Action: 

Units for "C," are in pCi/g, tables in Appendix B-111 use pCi/kg. 
Tables will be checked for consistency. 
Page B-2-43, Table B.2-4: Units for the concentrations in soil have been made consistent 
within Tables B.2.3A & B and B.2.4A & B and Appendix B.111. The units for 
concentrations in soil are presented in mg/kg for chemicals and pCi/g for radionuclides. 
Refer to Action B-22 for Tables B.2.3A & B and B.2.4A & B. 

B-136 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-44 Line #: Table B.24 Code: C 
Original Comment #: 170 
Comment: 
Response: 

Units for TiV" are in pCi/g, tables in Appendix B-111 use pCi/kg. 
Tables will be checked for consistency. 

0 cloy7 4 
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Action: PageaB-24, Table B.2-4A & B: Units for the concentrations in vegetables and fruit 
have been made consistent within the Tables B.2-3A & B and B.2-4A & B and Appendix 
B-III. The units for concentrations in vegetables and fruit are presented in mgkg for 
chemicals and pCikg for radionuclides. Refer to Action B-22 for Tables B.2-3A & B 
and B.2-4A & B. 

B-137 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-45 Line #: Table B.2-4 Code: M 
Original Comment #: 171 
Comment: Use of the FI factor of 0.125 for trespassers assumes that they ingest similar quantities 

of soil throughout the entire portion of the day when awake. As previously discussed, 
it would not be reasonable to assume that similar quantities of solid would be ingested 
while playing in soil at the site than during periods o time indoors. Therefore, the FI 
factor should be set to 1.0 for these pathways. Using the FI factor of 1, as compared to 
0.125, should result in risk estimates approximately 8 times higher than those currently 
estimated in the report. 
Disagreed. Guidance for use of 0.125 as the FI for the trespassers is consistent with the 
guidance provided in SWCR comment responses to USEPA dated November 1992. This 
is based on a fraction of waking hours spent at the site. 

Response: 

Action: No action. 

B-138 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-47 Line #: Table B.2-4 Code: C 
Original Comment #: 172 
Comment: 
Response: 
Action: 

Units for "CS" are in pCi/g tables in Appendix B-I11 use pCi/kg 
Tables will be checked for consistency. 
Page B-2-47, Table B.2-4A & B: Units for the concentrations in soil have been made 
consistent within Tables B.2-3A & B and B.2-4A & B and Appendix B.111. The units 
for concentrations in soil are presented in mg/kg for chemicals and pCi/g for 
radionuclides. Refer to Action B-22 for Tables B.2-3A & B and B.2-3A & B. 

a 
B- 139 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-47 Line #: Table B.2-4 Code:C Units for "C, 
Original Comment #: 173 
Comment: 
Response: 
Action: 

Units for "C," and "Ck" are in pCi/g, tables in Appendix B-I11 use pCi/kg. 
Tables will be checked for consistency. 
Page B-2-47, Table B.2-4A & B: Units for the concentrations in meats and vegetables 
have been made consistent within the Tables B.2-3A & B and B.2-4A & B and Appendix 
B-111. The units for concentrations in meats and vegetables are presented in mg/kg for 
chemicals and pCi/kg for radionuclides. Refer to Action B-22 for Tables B.2-3A & B 
and B.2-4A & B. 

B-140 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-50 Line #: 11 Code: C 
Original Comment #: 174 
Comment: 

Response: 
Action: 

Equation B.2-8 needs a conversion factor. "C," is given as pCi/g in line 19, but is 
pCi/kg in tables in Appendix B-111. 
Tables will be checked for consistency. 
Page B-2-50, line 11: Concentrations in soil are presented in mg/kg and pCi/g in 
Attachment 111, therefore, a conversion factor is not needed. 'No action. 

1 . 1  . .% . (  
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B-141 Commenting Organization: Ohio EPA Commentor: GebTrans 
Section #: Page #: B-2-52 Line #: Table B.2-5A Code: C 
Original Comment #: 175 
Comment : 
Response: 

Action: 

Some chemicals in this table are not on CPC lists. 
Agreed. The chemicals in table are not specific to OU2. The table will be revised to 
include only those CPCs associated with OU2. 
Page B-2-2, Table B.2-5A: Table B.2-5A has been revised to include only CPCs specific 
to Operable Unit 2. Refer to Action B-30 for table. 

B-142 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-53 Line #: Table B.2-5A Code: C 
Original Comment #: 176 
Comment: 
Response: 

Action: 

Some chemicals in this table are not on CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-53, Table B.2-5A: Table B.2-5A has been revised to include only CPCs 
specific to Operable Unit 2. Refer to Action B-30 for table. 

B-143 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-54 Line #: Table B.2-5A Code: C 
Original Comment #: 177 
Comment: 
Response: 

Action: 

Some chemicals in this table are not on CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-54, Table B.2-5A: Table B.2-5A has been revised to include only CPCs 
specific to Operable Unit 2. Refer to Action B-30 for table. 

B-144 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-55 Line #: Table B.2-5A Code: C 
Original Comment #: 178 
Comment: 
Response: 

Action: 

Some chemicals in this table are not on CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-54, Table B.2-5A: Table B.2-5A has been revised to include only CPCs 
specific to Operable Unit 2. Refer to Action B-30 for table. 

B-145 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-59 Line #: 3 Code: C 
Original Comment #: 179 
Comment: Equation B.2-11 uses "Tayjtt in pCi/g but the tables in Appendix 

B-I11 use pCi/kg 
Response: The tables will be checked for consistency. 
Action: Page B-2-59, line 3: Equation B.2-11 to shows the concentrations in vegetables and 

fruits are presented in pCi/g. This is also reflected in Attachment 111. 

B-146 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-60 Line #: 35 Code: C 
Original Comment #: 180 
Comment: 
Response: 

Action: 

"CF," is not included in equation B.2-12C. 
Agreed. The CF is factored into the BlvQ value (presented in B.2-5A), therefore should 
not have been defined for this equation. 
Page B-2-60, line 35: CF, has been removed from the equation definition. 
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B-147 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-61 Line #: 16 Code: C 

Comment: 
Original Comment #: 181 

Equation B.2-14 does not include a conversion factor (CF) which is necessary because 
the modeled concentrations for total concentration of contaminants in vegetables or fruit 
are given in pCinCg in the Tables in Appendix B-III (e.g., Table B.3.5-7(b)) and the 
concentration term "C," in the equation uses the units pCi/g. Units in Table B.2-3 
correspond to those in the Tables in Appendix B-III @Ci/kg). 
Tables and equations will be checked for unit consistency. 
Page B-2-61, line 16: Equation B.2-14 shows the concentrations in vegetables and h i t  
are presented in pCi/g as they have been made consistent in Attachment III. No action 
to Equation B.2-14. 

Response: 
Action: 

B-148 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-62 Line #: 33, 35 Code: C 
Original Comment #: 182 
Comment: 

Response: 
Action: 

Insert ('or" between @Ci/g or pCi/L, rad) and (mg/kg or L, chem). Units in tables in 
Appendix B-111 are in pCi/kg. 
Tables and equations will be checked for unit consistency. 
Page B-2-62, lines 33 nd 35: Definitions for Cs and CWi have been revised to the 
following: 

Cs = concentration of i" contaminant in feed @Ci/g, rad) or mg/kg, chem) 
Ck = concentration of i" contaminant in water @Ci/L, rad) or mg/L, chem) 

Additionally, concentrations in Attachment B-I11 for feed are in pCi/g, therefore, no 
conversion factor is required. 

B-149 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-64 Line #: 22 Code: C 
Original Comment #: 183 
Comment: "CF," is not in equation B.2-1%. 
Response: Agreed. Equation will be corrected as appropriate. 
Action: Page B-2-64, line 22: The CF, is factored into the B, value (presented in Table B.2- 

5A), therefore, has been removed from the equation definition. 

B- 150 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-66 Line #: 2 Code: C 
Original Comment #: 184 
Comment: 
Response: Agreed. Parameters will be defined for equation. 
Action: 

Need to define parameters in equation B.2-19. 

Page B-2-66, line 2: The following definitions have been included to define equation 
B .2- I 9) : 

Cai = concentration of i" contaminant in soil @Ci/g) (mg/kg) 
d,, = constituent's dust deposition rate (pCi/m-2-h) (mg/m-2-h) 
fd = fraction of year plant is down wind (unitless) 
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&,, = effective depletion constant of im contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (h-I) 

A,., = radioactive or chemical decay constant of i* contaminant (h-') 
& = duration soil is exposed to airborne emissions (h) 

= duration of period between harvest 
p = effective dry surface density of the soil (g/mz) 

B-151 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-66 Line #: 18 Code: C 
Original Comment #: 185 
Comment : 
Response: Agreed. Definition of Cfi will be provided. 
Action: 

Need to define Tfin also. 

Page B-2-66, line 18: The following definition has been incorporated into equation 
B.2-20 definitions: 

Ca = concentration of i* contaminant in feed (pCi/g) (mgkg) 

B-152 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-69 Line #: 4-9 Code: C 
Original Comment #: 186 
Comment: Values presented in Table B.2-6B could not be verified because values used for these 

terms (i.e., CF, TAO, ET, t*, and B) were not given. Either present the terms used or 
reference pages from EPA 1992f which give default values, if any. 
Agreed. Values for all parameters will be provided in a table or reference in the 
document. 
Page B-2-69, first paragraph, line 18: Chemical specific values necessary to calculate 
dermally absorbed doses are presented in Tables B.2-6A and B.2-6B. The last sentence 
in the paragraph following the DA equation definitions has been revised to reference 
these tables. The sentence has been revised to the following: 

Response: 

Action: 

"Chemical specific values for calculating DA are presented in Tables B.2-6A and 
B .2-6B. " 

B-153 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-70 Line #: Table B.2-6A Code: C 
Original Comment #: 187 
Comment: 
Response: 

Action: 

Some chemicals in this table are not in CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-70, Table B.2-6A: Table B.2-6A has been revised to include only CPCs 
specific to Operable Unit 2. Refer to Action B-38 for Table B.2-6A. 

B- 154 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-71 Line #: Table B.2-6A Code: C 
Original Comment #: 188 
Comment: 

Response: 

Log L: for carbon tetrachloride should be 2.83; the value for diethylphthalate appears 
to have a different source than EPA 1992 and the footnote is missing. 
Value for carbon tetrachloride will be checked and corrected and a source for 
diethylphthalate will be provided. Table will be revised to include only OU2 specific 
CPCs. 

FER\CRU2CR-RI\NMG\OEASEC.BUune 9, 1994 6:19pm €3-170 a G Q y 7 5  



. . . .  
Page B-2-71, Table B.2-6A: Since carbon tetrachloride and diethylphthalate are 56 6 1 
Operable Unit 2 CPCs, they were removed from the table. Table B.2-6A has been 
revised to include only CPCs specific to Operable Unit 2. Refer to Action B-38 for 
Table B.2-6A. 

’’ Action: 

B-155 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-72 Line #: Table B-2-6A Code: C 
Original Comment #: 189 
Comment: 

Response: 

Some chemicals in this table are not in CPC lists, 4,4-DDE should be 4,4’-DDE; 
4,4-DDT should be 4,4’-DDT. 
Agreed. 4,4’-DDE and 4,4’-DDT will be corrected. The chemicals in this table are not 
specific to OU2. Tables will be revised to include only CPCs specific to Operable 
unit 2. 
Page B-2-72, Table B.2-6A: Table B.2-6A has been revised to include only CPCs 
specific to Operable Unit 2. Refer to Action B-38 for Table B.2-6A. 

Action: 

B- 156 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-73 Line #: Table B.2-6B Code: C 
Original Comment #: 190 
Comment: Please check the DA values given for the Active Flyash Pile for Groundwater. These 

values do not match with the intake results presented in the Appendix (pgs. B-111-108 and 
110). The values presented for DA for the Inactive Flyash Pile and South Field for 
groundwater do match with their respective results presented in the Appendix, so the 
equation appears to be working. However, should these two areas (Inactive Flyash Pile 
and South Field) have exactly the same DA values for groundwater? 
DA values will be verified for all subunits. 
DA values have been revaluated and corrected in Table B.2-6B. Refer to the attached 
Table B.2-6B. 

Response: 0, Action: 

B- 157 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-80 Line #: Table B.2-7 Code: C 
Original Comment #: 191 
Comment: Ammonia and Antimony are not listed in CPC Tables 6-2 through 6-6. 
Response: Agreed. The chemicals in this table are not specific to OU2. Tables will be revised to 

include only CPCs specific to Operable Unit 2. 
Action: Page B-2-80, Table B.2-7: Table B.2-7 has been revised to include only CPCs associated 

with Operable Unit 2. Refer to the attached Table B.2-7. 

B-158 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-81 Line #: Table B.2-7 Code: M 
Original Comment #: 192 
Comment: Nickel should be Nickel (soluble salts) and effect of cancer should not be listed in this 

table. Source footnote is missing for thorium. Values or information (ND) are missing 
for uranium and uncertainty factor is in wrong column. Several organic chemicals are 
given that are not in CPC lists in Tables 6-2 through 6-6. Acenapthylene that was in the 
CPC lists has missing values or information. Chronic oral RfD for acenapthene may be 
incorrect, but this is not listed as a CPC. 
Agreed. Table will be updated using latest IRIS database search, supplemented by 
HEAST values. Footnotes will be added as needed. 

Response: 
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Action: Page B-2-81, Table B.2-7: Table B.2-7 has been revised to include Operable Unit 2- . 
specific CPCs and updated using the latest IRIS database search and HEAST values. 
Additionally, footnotes have been revised as appropriate. Refer to B-157 for Table 
B.2-7. 

B-159 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-82 Line #: Table B.2-7 Code: M 
Original Comment #: 193 
Comment: 

Response: 

Action: 

Need to provide values or information (ND) for most chemicals on this page. 
2-Hexanone on CPC lists is missing here. Two chemicals are not on CPC lists. 
Agreed. Values and information will be provided. This table will be revised to include 
only CPCs specific to OU2. 
Page B-2-82, Table B.2-7: Table B.2-7 has been revised to include only CPCs associated 
with Operable Unit 2. Refer to B-157 for Table B.2-7. 

B- 160 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-83 Line #: Table B.2-7 Code: C 
Original Comment #: 194 
Comment: 

Response: 

Action: 

DDT is given on tables, but is not in CPC lists. Footnote c, ECOA should be ECAO. 
Footnote i, consider should be considers. 
Agreed. LDT will be removed since it is not an OU2 CPC. Other corrections will be 
made, 
Page B-2-83, Table B.2-7: By removing constituents from Table B.2-7 which were not 
CPCs for Operable Unit 2, DDT and footnote c were also removed. However, footnote 
c (formerly footnote i) has been revised to read the following: 

"'The EPA RfD Work Group considers it inappropriate to develop a RfD for inorganic 
lead ( 1985). " 

Refer to B-157 for Table B.2-7. 

B-161 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-85 Line #: Table B.2-8 Code: M 
Original Comment #: 195 
Comment: Ammonia and Antimony are not in CPC lists. Inhalation Cancer Slope Factors for 

Cadmium and Chromium should be 6.3 x 10' and 4.2 x lo', respectively, according to 
IRIS 1993. Inhalation Cancer Slope Factor for Nickel (Refinery Dust) should be 8.4 x 
18'. A number of semi-volatiles are not in CPC lists. 
Cadmium and chromium slope factors will be corrected. Table will be revised to include 
only OU2 specific CPCs. 
Page B-2-85, Table B.2-8: Table B.2-8 has been revised to include only CPCs associated 
with Operable Unit 2. By removing constituents from Table B.2-8 which were not CPCs 
for Operable Unit 2, chromium and nickel were also removed. However, the cancer 
slope factor for cadmium has been corrected to 6.3 x lo'. Refer to attached Table B.2-8. 

Response: 

Action: 

B-162 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-86 Line #: Table B.2-8 Code: C 
Original Comment #: 196 
Comment: 
Response: 

Several chemicals are not in CPC lists and should not be included here. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
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Action: Page B-2-86, Table B.2-8: Table B.2-8 has been revised to include only CPCs specific 
to Operable Unit 2. Refer to B-161 for Table B.2-8. 

B- 163 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-91 Line #: Table B.2-11 Code: C 
Original Comment #: 197 
Comment: 
Response: 

Action: 

Actinium, Americium, Protactinium not in CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-91, Table B.2-11: Table B.2-11 has been revised to include only CPCs specific 
to Operable Unit 2. Refer to the attached Table B.2-11. 

B-164 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-93 Line #: Table B.2-12 Code: C 
Original Comment #: 198 
Comment: 

Response: 

Action: 

Several chemicals in table (antimony, boron, silver, tin, tetrachlorethane) not in CPC lists 
(Tables 6-2 through 6-6) 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Page B-2-93, Table B.2-12: Table B.2-12 has been revised to include only CPCs specific 
to Operable Unit 2. 

B-165 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-94 Line #: Table B.2-12 Code: C 
Original Comment #: 199 
Comment: Several chemicals in table (acenapthene, fluorene, 4-nitroaniline, 4-nitrophenol, 

2,4,5,-trichlorophenol, tributyl phosphate) not in CPC lists (Tables 6-2 through 6-6). 
Benzo(b)perylene should be Benzo(g,h,i)perylene to correspond to CPC lists. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. Benzo(b)perylene will be correct to 
read Benzo(g , h, i)perylene. 
Page B-2-94, Table B.2-12: Table B.2-12 has been revised to include only CPCs specific 
to Operable Unit 2. Benzo(b)perylene has been corrected to benzo(g,h,i)perylene. Refer 
to the attached Table B.2-12. 

Response: 

Action: 

B- 166 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-2-95 Line #: Table B.2-12 Code: C 
Original Comment #: 200 
Comment: 

Response: 

4,CDDT is not in CPC lists (Tables 6-2 through 6-6), only 4,4'-DDE. Footnote a, 
Toxicity Profiles appear in B-11, not Attachment 111, and these profiles are not in there. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. Footnote "a" will be revised and 
Toxicity Profiles will be checked for consisting with Table B.2-12. 
Page B-2-95, Table B.2-12: Table B.2-12 has been revised to include only CPCs specific 
to Operable Unit 2. Footnote a has been revised to read the following: 

Action: 

""See the Toxicity Profile for this chemical in Attachment 11." 

Ci t. -3 u!; t'9 d .  q y f  
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TABLE B.2-11 

CANCER SLOPE FACTORS FOR OPERABLE UNIT 2 RADIONUCLIDES OF CONCERN 

GI Absorption Penetratingb 

Radionuclide Lung Classa @a)-' GI) @Ci)-' @Ci-yr/g)-' 

Cesium-137 + dtr D 1.9 x lo-" 1.0 x 100 2.8 x 10" 2.0 x 10" 

Neptunium-237 + dtr W 2.9 x 10" 1.0 x 10-3 2.2 x 10-I0 4.3 x 107 

ICRP Inhalationb Factof' Ingestionb External Exposure 

Lead-210 + 2 dtrs D 4.0 x 109 2.0 x 10' 6.6 x lo-'' 1.6 x 1 0 ' O  

Plutoni~m-238 Y 3.9 x 10" 1.0 x 10-3 2.2 x 10"O 2.8 x lo-'' 

Plutonium-239/240 Y 3.8 x lo-' 1.0 x 103 2.3 x lo-'' 2.7 x lo-'' 

..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Radium-226 + -8 dtrs w .  7.0 x 10-9 2.0 x l o 1  7.8 x lo-'' 6.0 x 10" 

Radium-228 + dtr W 6.9 x 10" 2.0 x 10-1 1.0 x 2.9 x 10" 

Ruthenium-106 Y 4.4 x 10'O 5.0 x lo-' 9.5 x 10'' 0.0 x loo 

Strontium-90 + dtr D 6.2 x 10'' 3.0 x lo-' 3.6 x 10." 0.0 x loo 

Technetium-99 W 8.3 x lo-'* 8.0 x lo-' 1.3 x 10'' 6.0 x 1043 

Thorium-228 + 7 dtrs Y 7.8 x 10" 2.0 x lod 5.5 x 10." 5.6 x 10" 

Thorium-230 Y 2.9 x 10" 2.0 x lod 1.3 x 10" 5.4 x 10" 

Thorium-232 + 10 dtrs Y 1.1 x 10-7 2.0 x l--I 1.7 x 10" 8.5 x 10" 

Uranium-234 Y 2.6 x 10" 5.0 x 10' 1.6 x lo-'' 3.0 x lo-" 

Uranium-235 + dtr Y 2.5 x lo-' 5.0 x 10' 1.6 x 10" 2.4 x 10-7 
ly ... .... .... 

Uranium-238 + 2 dtrs Y 5.2 x lo-' 5.0 x 10' 2.8 x lo-'' 3.6 x 10" 

= years, "W" = weeks, "D" = days, "*" = gas. a n y -  

EPA 1993b 

. . . . . . . 

,. .. , ;. $ ' .  . : a '  ... . 1: 

. .  I 
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June 15. 1994 

TABLE B.2-12 

DERMAL REFERENCE DOSES AND CANCER SLOPE FACTORS FOR 
CHEMICAL CONSTITUENTS OF POTENTIAL CONCERN 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mgh-day) (mgh-day)-' 

INORGANICS 

Arsenic 

Barium 

Beryllium 

CadmiUm 

Lead 

Manganese 

Molybdenum 

Nickel 

Selenium 

Thallium 

0.99 

0.91u 

0.01e 

(food) 0.05' 
(water) 

NAb 

(food) 0.03' 
(water) 

0.38' 

0 . O F  

0.8' 

1' 

2.85 x lo4 

6.37 x lo-* 

5.00 x 1 0 5  

5.00 x 1 0 5  

2.50 x 10-5 

4.20 x 10-3 

1.90 x 10-3 

2.00 x 10-3 

4.00 x 10-3 

7.00 x 105 

ND 

1.50 x lo4 

:p&$ ..... @g@ 
:. . .?. . ..;.. :.>. ...... .: ..... .................. ..................... 

NDI 

#$+J 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

........ ........ ........ 

5.:: ................. 0.05' 1.50 x lod ND!! 

VOLATILES 

Uranium::Tad, 
............. 

Berm( a)anthracene 

Benzo(a)pyrene 

Benzo@)fluoranthene 

Benzo(g ,h. i)perylene 

Bern&) fluoranthene 
#w&&&)@ 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Indene( 1,2,3cd)pyrene 

2-Methylnaphthalene 

:.:.;.:< ....... ........................... 

0.43' 

0.43' 

0.43' 

0.43' 

0.43' 

0 9  

0.43' 

NAk 

0.43' 

1 .of 

. .  
See footnotes at end of table 

ND 

ND 

ND 

ND 

ND 

MEt 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

............. ...... .......... 

ND 

ND 

ND 

ND 
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TABLE B.2-12 
(Continued) 

~~~ ~~ ~ ~~~ 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mg/kg-day) (mgflrg-day I-' 

SEMIVOLATILES (Continued) 

Phenanthrene 0.Y ND ND 

Tributyl phosphate 0.Y 4-50 x 10-3 ND 

PESTICIDEPCBS 

Dioxins/furans 3.00 x 10s 

aSee the Toxicity Profile for this chemical in Attachment .... 9. 

bND - Not derived. 

... 

'EPA 1989a. "Risk Assessment Guidance for Superfund, Volume, Human Health Evaluation Manual (Part A)", 

dThe carcinogenicity of uranium is due to its radioactivity rather than chemical toxicity; its cancer potency due to 
penetrating external radiation is presented in Table B.2-11. 

EPA/540/1-89/002, pp. A-2 to A-3. 

eSection B.2.5.2. 

fJones, T.D. and B.A. Owen, 1989, "Health Risks from Mixtures of Radionuclides and Chemicals in Drinking 
Water", Oak Ridge National Laboratory, Oak Ridge, Tennessee, ORNL-6533. 

gEPA 1993a, Memorandum from ECAO to EPA Region V, 7/21/93, including Attachments 1-6. 

hATSDR 1990, "Toxicological Profile for 2,3,7,8-Tetrachlorodibenzo-p-dioxin", Draft for Public Comment, U.S. 
Public Health Service, Atlanta, Georgia. 

kNA - Not appropriate 
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566T. t '  Commenting Organization: Ohio EPA Commentor: GeoTrans B- 167 
Section #: Page #: B-3-5 Line #: 27 Code: C 
Original Comment #: 201 
Comment: 
Response: 

Beryllium under dermal contact contributes to risk (4.8E-05). 
Agreed. The sentence will be revised to include risk contribution from beryllium. 

Action: Based on the QCing of the intake tables, beryllium no longer poses a risk on the order 
of 10-6. Therefore, no action is required. 

B-168 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-6 Line #: Table B.3.1-3 Code: C 
Original Comment #: 202 
Comment: Second column from left: PU-237 should be PU-238, PU-2391239 should be 

PU-239/240, RA-224 should be deleted; no values have been provided for 2-Hexanone 
in Tables B.2-7, B.2-8, or B.2-12, is this really a CPC? 

Response: Agreed. PU-237 and PU-239/239 are typos. However, RA-224 is a CPC in the AFP 
and should remain in the table [(see Table B.3.1-2@)]. 

Action: Page B-3-6, Table B.3.1-3: Table B.3.1-3 has been checked against the screening tables 
provided in Attachment I11 and has been revised to include the correct list of CPCs for 
the Active Flyash Pile. Additionally, 2-Hexanone in not a CPC and was therefore 
removed for Table B.2-7, B.2-8, and B.2-12 (Refer to Comments B-157, B-161, and B- 
164 for these tables). 

B-169 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-9 Line #: 16 Code: C 
Original Comment #: 203 
Comment: 
Response: 

Action: 

Risk to farmer appears to be due to arsenic 
Agreed. Risks provided in this paragraph are for total risk from all CPCs. Text will be 
modified to include that arsenic is the major contributor to risk for this pathway. 
Page B-3-9, third paragraph, lines 16-18: The second to the las sentence in that 
paragraph was revised to read "Total risk for all CPCs consumed in homegrown produce 
was 2.3 x 10" and 5.2 x lo-' for the farmer and child, respectively, due mostly to the 
presence of arsenic. " 

B- 170 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-37 Line #: Table B.3.2-3 Code: C 
Original Comment #: 204 
Comment: First column, PU-239 should be PU-239/240; acenapthylene is identified as a CPC but 

acenapthene is also listed in Table B.2-7, is this the correct CPC or should both be 
CPCs? 

Response: Agreed. PU-239 is a typo. Table B.2-7 provides RfDs for chemical compounds not 
specific to Operable Unit 2, however, the table will be revised to include only those 
compounds specific to OU2. 
Page B-3-37, Table B.3.2-3: Table B.3.2-3 has been checked against the screening tables 
provided in Attachment I11 and has been revised to include the correct list of CPCs for 
the South Field. Additionally, Table B.2-7 was revised to include only those CPCs 
specific to Operable Unit 2. Refer to B-70 for Table B.3.2-3. 

Action: 
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B-171 Commenting 4 Organization: Ohio EPA Commentor: GeoTrans 5 6 b l '  ; , . ;-j 

Section #: Page #: B-342 Line #: 19 Code: C 

Comment: 
Response: Agreed. Risk from RA-228 will be incorporated into text. 
Action: 

Original Comment #: 205 
Exposure to RA-228 also shows high risk (3.5E-05) 

Page B-342, second paragraph, lines 18-20: The sentence has been revised to read "The 
greatest single risks for the resident child were calculated for external radiation exposure 
to thorium-228 (7.7 x lo-') and radium-228 (3.5 x lo-'), ingestion of benzo(a)pyrene (7.5 
x lo'), dibenzo(a,h)anthracene (1.7 x lo-'), indeno( 1,2,3-cd)pyrene (1.3 x lo-'), and 
arsenic (1.4 x lo-'), and dermal contact with beryllium (4.4 x lo"). 

B- 172 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-342 Line #: 20 Code: C 
Original Comment #: 206 
Comment: 
Response: 

Action: 

Text notes individual CPCs have risks up to 
Agreed. The referenced sentence and the subsequent sentence did not apply to the 
paragraph therefore it will be deleted. 
Page B-342, second paragraph, lines 20-22: The following sentence was removed from 
the paragraph: 

but this should be lo-'. 

"The risks associated with individual CPCs ranged between and lo-'*. When the 
risks associated with each CPC were summed across a pathway of exposure, the total 
pathway risk was at or above lod for all pathways." 

B- 173 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-105 Line #: Table B.3.4-3 Code: C 
Original Comment #: 207 
Comment: 0 First column: 4,4'-DDE is given as CPC here, but 4,4-DDT is listed as a CPC in Table 

B.2-12 -- which is correct? Second column: Silicon is listed as a CPC here but not in 
any other tables, should be deleted. There is no column for subsurface soil CPCs, but 
these are reported in Table B.3.4-2, pages B-111-382 through 384. 
44'-DDE is correct. Additionally, the chemicals in this table are not specific to OU2, 
however, the table will be revised to include only those CPCs associated with OU2. 
Silicon is a CPC in sediment and should not be removed. Tables will be revised to 
include subsurface soil CPCs . 
Page B-3-105, Table B.3.4-3: Table B.3.4-3 has been checked against the screening 
tables provided in Attachment III and has been revised to include the correct list of CPCs 
for the Solid Waste Landfill. Additionally, CPCs for subsurface soil have been provided. 
Refer to the attached Table B. 3.4-3. 

Response: 

Action: 

B- 174 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-135 Line #: Table B.3.5-1 Code: C 
Original Comment #: 208 
Comment: Under "Future Perched Groundwater User" says "Not quantified" but it actually was in 

Tables B.2-1, B.3.5-22(a), and B.3.5-22(b). Tetrachlorodibenzodioxin is listed in these 
tables, but the concentration is "O.O", why was it included? 

Response: Agreed. Tetrachlorodibenzodioxin should not have been included in the tables. Tables 
will be revised as appropriate. 

Action: Page B-3-135, Table B.3.5-1: Table B.3.5-1 has been revised to include exposure point 
concentration for the Perched Groundwater User since it was quantified. Refer to the 
attached Table B.3.5-1. 

I . , * .  . ,. 2 . 
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B-175 Commenting Organization: Ohio EPA Commentor: GeoTrans 5661 
Section #: Page #: B-3- 14 1 Line #: 14 Code: C 
Original Comment #: 209 
Comment: HI for on-property farmer for dermal contact with soil should be "1.5" due primarily to 

contact with uranium-total. 
Response: Disagree. Total HI for on-property farmer is 2.6E-01. HI for the dermal pathway for 

total uranium is 2.5E-08. The major contribution pathway is ingestion which has an HI 
of 0.2 for total uranium. 

Action: No action. 

B- 176 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-3-160 Line #: 35 Code: C 
Original Comment #: 210 
Comment: 

Response: Agreed. Text will be modified. 
Action: 

Says risks to youth were "slightly greater than 1.0 x 10" but in Table B.3.6-9(b) total 
risks for this receptor and pathway were 9.8E-08. 

Based on revisions in the Supplemental Guidance to the RAWPA, the GMR user has 
been separated to be evaluated under three user scenarios: 1) recreational user, 2) 
agricultural user, and 3) residential user. The existing paragraph has been replaced with 
new text discussing these three GMR users. 

B- 177 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: B-4-1 Page #: Line #: Code: C 
Original Comment #: 2 11 
Comment: The description of risks presented in the summary does not appear to be well balanced. 

Very little text (only 6 sentences) is offered regarding description of Subunit-Specific 
Risks in Section B.4.1, while extensive text is presented for other sections regarding 
comparison with background information and uncertainties. Major points that can be 
drawn from the extensive number of tables included in the summary section would be 
helpful to the reader. 
Text summarizing subunit risk is continued on page B-4-32, therefore more than 6 
sentences are provided. The section will be re-evaluated and where appropriate, 
additional text will be added. 
This section has been completely revised to provide additional information to assist in 
risk management decisions. Refer to Action B-249. 

a 
Response: 

Action: 

B-178 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: B-I1 Page #: Line #: Code: C 
Original Comment #: 212 
Comment: Not all of chemicals on CPC lists (Tables 6-2 through 6-6) are discussed in this section, 

and several chemicals not on the lists are included. Need to check for consistency in 
CPCs throughout the document. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
Attachment B-I1 has been revised to include toxicity profiles for Operable Unit 2 CPCs 
(listed in Tables 6-2 through 6-6). 

Response: 
Action: 

B- 179 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-1 Line #: 18-21 Code: C 
Original Comment #: 213 
Comment: 
Response: 

Actinium-227 is not on the CPC lists. 
Toxicity profiles will be provided for CPCs specific to OU2. 

*: .<::i " ; a  

- 7  
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4 .Action: The toxicity profile for Actinium-227 has been removed. Toxicity profiles for C k s  
specific to Operable Unit 2 are provided. 

B- 180 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-II-1 Line #: 24-26 Code: C 
Original Comment #: 214 
Comment: 
Response: 
Action: 

Americium-241 is not on the CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for Americium-241 has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B-181 Commenting Organization: Ohio EPA Commentor: ' GeoTrans 
Section #: Page #: B-II-2 Line #: Table 11.1-1 Code: C 
Original Comment #: 215 
Comment: Uranium-233, Protactinium-231, Actinium-227, and Americium-241 are not on the CPC 

lists. The source is given as EPA 1992d, but the 1993 version of HEAST is available 
and is cited as the source for radionuclide slope factors, EPA 1993b, on Page B-2-3. 
Agreed. The chemicals in this table are not specific to OU2. The table will be revised 
to include only those CPCs associated with OU2. 
Uranium-233, protactinium-231, actinium-227, and americium-241 as well as the CPCs 
not specific to Operable Unit 2 were removed from Table 11.1-1. Additionally, the 
source referenced in the table has been revised to the 1993 HEAST, which is the most 
currently available version. 

Response: 

Action: 

B- 182 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-II4 Line #: 20-26 Code: C 
Original Comment #: 216 

Response: 
Action: 

- Comment: Protactinium-231 is not on the CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for protactinium-23 1 has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B- 183 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-II-22 Line #: 3-8 Code: C 
Original Comment #: 217 
Comment: 
Response: 
Action: 

2-Chlorophenol is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for 2-chlorophenol has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B-184 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-23 Line #: 1 4  Code: C 
Original Comment #: 218 
Comment: 
Response: 
Action: 

4-Chlorophenyl-phenylether is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for 4-Chlorophenyl-phenylether has been removed. Toxicity profiles 
for CPCs specific to Operable Unit 2 are provided. 

B- 185 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-24 Line #: 1-33 Code: C 
Original Comment #: 220 
Comment: . Ammonia is not on CPC lists. OQB- Q 0 f 
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Response: 
Action: 

. . Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for ammonia has been removed. Toxicity profiles for CPCs specific 
to Operable Unit 2 are provided. 

B-186 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-25 Line #: 9-22 Code: C 
Original Comment #: 221 
Comment: 
Response: 
Action: 

e 
Antimony is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for antimony has been removed. Toxicity profiles for CPCs specific 
to Operable Unit 2 are provided. 

B- 187 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-25 Line #: 29-30 Code: C 
Original Comment #: 222 
Comment: 
Response: 
Action: 

Aroclor-1248 is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for Aroclor-1248 has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B-188 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-34 Line #: 1-33 Code: C 
Original Comment #: 223 
Comment: 
Response: 

DDT is not on list of CPCs. Studies specific to 4,4'-DDE should be discussed here. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 

Action: The toxicity profile for DDT has been removed. Toxicity profiles for CPCs specific to 
Operable Unit 2 are provided. e 

B- 189 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-35 Line #: 1-16 Code: C 
Original Comment #: 224 
Comment : 
Response: 
Action: 

DDT is not on list of CPCs. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for DDT has been removed. Toxicity profiles for CPCs specific to 
Operable Unit 2 are provided. ' 

B- 190 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-35 Line #: 18-33 Code: C 
Original Comment #: 225 
Comment: 
Response: 
Action: 

Di-n-octylphthalate is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for DDT has been removed. Toxicity profiles for CPCs specific to 
Operable Unit 2 are provided. 

B-191 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-36 Line #: 1-9 Code: C 
Original Comment #: 226 
Comment: 
Response: 
Action: 

Di-n-octylphthalate is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for Di-n-octylphthalate has been removed. Toxicity profiles for 
CPCs specific to Operable Unit 2 are provided. 

2'k:*t2c\:; 
I .  
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B-192 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-II-37 Line #: 1-33 Code: C 
Original Comment #: 227 
Comment: 

Response: 

Action: 

2,3,7,8-TCDD not on CPC lists in Results section, although it is given in subsurface 
soils/solid waste landfill CPCs in Attachment B.III. 
Agreed. 2,3,7,8-TCDD is not a CPC in the Solid Waste Landfill; table will be revised 
to include appropriate CPCs. 
The toxicity profile for 2,3,7,8-TCDD has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B-193 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-38 Line #: 1-33 Code: C 
Original Comment #: 228 
Comment: 

Response: 
Action: 

2,3,7,8-TCDD not on CPC lists in Results section, although it is given is subsurface 
soilsholid waste landfill CPCs in Attachment B.III. 
Agreed. CPCs will be carefully evaluated and tables will be corrected as appropriate. 
The toxicity profile for 2,3,7,8-TCDD has been removed. Toxicity profiles for CPCs 
specific to Operable Unit 2 are provided. 

B- 194 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-44 Line #: 1-20 Code: C 
Original Comment #: 229 
Comment : 
Response: 
Action: 

1 , 1,l-Trichloroethane is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for 1 , 1 , l-Trichloroethane has been removed. Toxicity profiles for 
CPCs specific to Operable Unit 2 are provided. 

B-195 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-44 Line #: 22-33 Code: C 
Original Comment #: 230 
Comment: 
Response: 
Action: 

1,4-Dioxane is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
Based on the revised CPC screening process, 1,4-Dioxane is now an Operable Unit 2 
CPC, therefore, a toxicity profile has been provided. 

B-196 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-45 Line #: 1-4 Code: C 
Original Comment #: 231 
Comment : 
Response: 
Action: 

1,CDioxane is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
Based on the revised CPC screening process, 1,4-Dioxane is now an Operable Unit 2 
CPC, therefore, a toxicity profile has been provided. 

B-197 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-45 Line #: 6-33 Code: C 
Original Comment #: 232 
Comment: 
Response: 
Action: 

Chlordane is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for chlordane has been removed. Toxicity profiles for CPCs specific 
to Operable Unit 2 are provided. 

00~003 
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B- 198 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-II46 Line #: 1-18 Code: C 

Comment: 
Response: 
Action: 

Original Comment #: 233 
Chlordane is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for chlordane has been removed. Toxicity profiles for CPCs specific 
to Operable Unit 2 are provided. 

B- 199 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-11-47 Line #: . 7-11 Code: C 
Original Comment #: 234 
Comment: 
Response: 
Action: 

4-Chloro-3-methylphenol @-chloro-m-cresol) is not on CPC lists. 
Agreed. Toxicity profiles will be provided for CPCs specific to OU2. 
The toxicity profile for 4-chloro-3-methylphenol has been removed. Toxicity profiles for 
CPCs specific to Operable Unit 2 are provided. 

B-200 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: App. B-111 Page #: Line #: Code: C 
Original Comment #: 235 
Comment: Need to be consistent with terminology between methodology section and Appendix B-I11 

(Le., PC and KJ.  Also, tables that present the risk associated with dermal absorption 
of surface soil for the CT values do not consistently reflect the AF of 0.2 presented in 
Table B.2-4 for the on-property resident farmer. See also specific comments. 

Response: Agreed. Tables will be evaluated and corrected as appropriate. 
Action: Consistency in the terminology has been provided. Also, the DA of surface soil for the 

CT has been corrected. 

Commenting Organization: Ohio EPA Commentor: GeoTrans 
Page #: B-111-x Line #: 13 Code: C 

B-201 
Section #: 
Original Comment #: 237 
Comment: 
Response: 
Action: 

The table for carcinogens is missing on Page B-111-455. 
Table containing carcinogenic risks will be included. 
All tables in Attachment B.111 have been OC'd and replaced with correct risk values. 
Additional both carcinogenic and non-carcinogenic values are provided for each subunit 
scenario, receptor, pathway, etc. Refer to Attachment B.111 in revised Appendix B. 

B-202 Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: App. B-I11 Page #: B-111- 1 Line #: Code: C 
Original Comment #: 236 
Comment: Table B.3.1-2(a) fails to include two contaminants detected in surface soil and presented 

in Table 4-63. DOE should revise the table and review all subsequent tables to ensure 
all detected contaminants are included in the appropriate table. 
Agreed. Silver and CS-137 were left out of the CPC table; tables will be carefully 
evaluated and corrected as appropriate. 
Silver and CS-137 did not have any defect in the AFP surface soil, and therefore were 
not used to quantify risk for this subunit. 

Response: 

Action: 

B-203 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-III-73-74 Line #: Table B.3.1-18 Code: C 
Original Comment #: 238 
Comment: Beryllium was analyzed for the inhalation route, but not for the ingestion or dermal 

routes. 

. r  . ' p  - .  . .  
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Response: 

Action: 

Agreed. Risk from beryllium through the ingestion and dermal routes of exposure will 
be calculated and the appropriate tables will be corrected. 
Tables in Attachment B.III were QC'd for risk values and exposure pathways. 
Corrections were made. Refer to Attachment B.III in revised Appendix B. 

B-204 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-III-79 Line #: Table B.3.1-19 Code: M 
Original Comment #: 239 
Comment: Although the risk associated with dermal contact for beryllium and 'arsenic were very 

small, the risk for arsenic should actually be 3.8E-12 and for beryllium, 7.6E-14, 
according to the DA values presented in Table B.2-6B. Because this equation worked 
for this pathway in other areas of the site, it is most likely that the DA values presented 
for groundwater for the Active Flyash pile are erroneous. Uranium-total results are also 
off by several orders of magnitude. 
Table B.2-6B will be checked and corrected as appropriate calculations will also be 
checked and corrected. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

Response: 

Action: 

B-205 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111- 108 Line #: Table B.3.1-23 Code: M 
Original Comment #: 240 
Comment: 

Response: 

Action: 

Values presented for DA in Table B.2-6B do not match what is used in the intake result 
presented in the Appendix for arsenic and beryllium. 
Agreed. DA values will be checked and corrected and dermal exposure pathways via 
groundwater will be recalculated where appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

B-206 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111- 1 10 Line #: 'Table B.3.1-23 Code: M 
Original Comment #: 241 
Comment: 
Response: 

Action: 

Same comment as above, but for Uranium-total. 
Agreed. DA values will be checked and corrected and dermal exposure pathways via 
groundwater will be recalculated where appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

B-207 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-123 Line #: Table B.3.2-3 Code: C 
Original Comment #: 242 
Comment: 

Response: 
Action: 

Cadmium and other constituents are marked "Y" in the CPC column but not included in 
the CPCs in other Tables in the Results section. 
Agreed. Tables will be carefully evaluated and corrected as appropriate. 
CPC tables in B.111 and B.3.0 have been QC'd for correctness. 

B-208 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111- 140 Line #: Table B.3.2-7(a) Code: C 
Original Comment #: 243 
Comment: 

Response: 

Inhalation SF used for Radium-228 was for this isotope alone, not for Radium-228+D 
as presented in other places. 
Agreed. The slope factor for RA-228 + D will be used to correct calculation. 

~~ - ' . ' * * I  
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Action: . The correct slope factor from Table B.2-8 for RA-228 was used for the risk calculation. 

Refer to B-161 for Table B.2-8. 

B-209 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-III- 195 Line #: Table B.3.2-19(a) Code: C 
Original Comment #: 244 
Comment: There-seems to be a difference in rounding in the results for RA-228. The concentration 

of 3.38 pCi/g results in an intake of 140 pCi/g-y and a risk of 4.1E-04, which is slightly 
different from what is presented. 
Calculation will be checked and corrected as appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

Response: 
Action: 

B-210 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-III-196 Line #: Table B.3.2-19(a) Code: M 
Original Comment #: 245 
Comment: 
Response: 
Action: 

Hazard associated with ingestion of U-total is presented as 0.0. It should be 2.4E-02. 
Agreed. Hazard for U-Total will be recalculated and incorporated into the total hazard. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

B-211 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-227 Line #: Table B.3.2-23 Code: C 
Original Comment #: 246 
Comment: The risks and hazards associated with dermal absorption of chemicals in surface soil do 

not use the AF of 0.2 presented for this route in Table B.2-4 in the methodology. Other 
tables where this occurred include Table B.3.4-23 and B.3.5-18 along with tables for 
other areas for the CT values for this route. 
Agreed. Tables will be carefully checked and corrected as appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B .2-6B. 

Response: 
Action: 

B-212 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-399 Line #: Table 3.3-2(b) Code: C 
Original Comment #: 247 
Comment: TCDD listed in this table with a concentration of 0 for dermal contact groundwater; 

however, TCDD is not listed in CPC tables at the beginning of the section or in body of 
report. 
Agreed. TCDD is not a CPC in the Solid Waste Landfill. CPCs will be carefully 
evaluated and tables will be corrected as appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

Response: 

Action: 

B-213 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-455 Line #: Table B.3.4-20(a) Code: C 
Original Comment #: 248 
Comment: It appears that the carcinogenic risk portion of this table did not get copied. Table starts 

with noncarcinogenic hazard and is referred to as "continued". Also needs notes in boxes 
where no chemicals evaluated. 

. Response: Agreed. Table will be revised to include carcinogenic risk. 

. '  :_ 
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Action: All tables in Attachment B.III have been OC'd and replaced with correct risk values. - - 

Additional both carcinogenic and non-carcinogenic values are provided for each subunit 
scenario, receptor, pathway, etc. 

B-214 Commenting Organization: .Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-456-458 Line #: Code: C 

Comment: 
Response: Agreed. Notes will be added to tables. 
Action: 

. Original Comment #: 249 
Needs notes in boxes where no chemicals evaluated. 

Footnotes have been added, where appropriate, to tables in Attachment B.111. Refer to 
Attachment B.III in revised Appendix B. 

B-2 15 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-479-480 Line #: Code: C 
Original Comment #: 250 
Comment: 
Response: Agreed. Notes will be added to tables. 
Action: 

Needs notes in boxes where no chemicals evaluated. 

Footnotes have been added, where appropriate, to tables in Attachment B.III. 

B-216 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-481-488 Line #: Tables Code: C 
Original Comment #: 251 
Comment: Heptachloro-p-dioxin appears in tables although the concentrations given =O and no risk 

or hazard is identified. 
Response: Agreed. Risks will be calculated. 
Action: DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 

for Table B.2-6B. 

B-217 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-490 Line #: Table B.3.4-27 Code: C 
Original Comment #: 252 
Comment: 

Response: 
Action: 

Subsurface soil chemicals are not listed in the CPC tables in Results section (B.3.4-3, 
Page B-3-105). 
Agreed. Tables will be corrected to include subsurface soil CPCs. 
Table B.3.4-3 has been revised to include CPCs for subsurface soils. Refer to B-173 for 
Table B .3.4-3. 

B-2 18 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-111-5 13 Line #: Table 3.5-2(b) Code: C 
Original Comment #: 253 
Comment: 

Response: Agreed. Title will be corrected. 
Action: 

This table lists constituents of potential concern for waste material pertaining to the Lime 
Sludge (should this be Ponds?) 

Title has been corrected to "Lime Sludge Ponds". Refer to Attachment B.III in revised 
Appendix B. 

085 007 
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I B-219 Commenting Organization: Ohio EPA Commentor: GeoTrans 
Section #: Page #: B-In-57 1 Line #: Table Code: M 
Original Comment #: 254 
Comment: Hazard indices of dermal contact with soil were calculated incorrectly (intake values were 

multiplied by the RfD rather than divided, giving significantly different hazards). The 
total for the pathway should be "1.2" not "1.1E-07"; total noncarcinogenic hazard should 
be "1.5" not "2.5E-01". 
Agreed. Calculations in Attachment III will be checked and corrected as appropriate. 
DA values in Table B.2-6B were Qc'd and corrected where appropriate. Refer to B-156 
for Table B.2-6B. 

Response: 
Action: 

FER\CRUZCR-RI\NMG\OEASEC. BUune: 9'. .I,W 6?19prh . B-203 

00.2008 



Based on several general and specific comments received from U.S. EPA and Ohio EPA, a th6s@& '9 
quality control of the baseline risk assessment was performed, specifically in Sections B.2.0, B.3.b and 
B.4.0 where scenarios, receptors, equations, parameters, results, and conclusions are presented. 
Additionally, since Section 6.0 of the RI report presents a summary of the baseline risk assessment, these 
revisions were incorporated where appropriate. 

- 

These additional comments/actions presented in this section of the Response Document are separated by 
Section (e.g., B.2.0, B.3.0, and B.4.0). 

In Section B.2.0, several parameters and equations as well as sample calculations have been included 
and/or revised so that risk calculations can be verified. Additionally, because most of the tables in B.2.0 
have been revised, the reader is referred to the revised Appendix B documents. For ease of identifying 
those tables that have been revised, they have been shaded in the Table of Contents for Appendix B. 

B-220 Commenting Organization: Commentor: 
Section #: Appendix B Page #: Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Fish Ingestion 

If measured concentrations of a constituent in fish are unknown, they can be estimated 
using the following FEMP Risk Assessment Work Plan Addendum (DOE 1992a): 

where 

CFi 
CWi 
BCFFi = fish bioconcentration factor @Ci/g fish per pCi/L, rad) (mg/kg fish per mg/L) 
X, 
th 

= concentration of the i" constituent in fish @Ci/g) (mg/kg) 
= concentration of the im constituent in surface water @Ci/L) (mg/L) 

= radioactive or chemical decay constant of i" contaminant (hr-') 
= duration of period between harvest and consumption (hr) 

The amount of a contaminant a receptor takes in as a result of consuming local fish on 
a regular basis is determined by using the following equations: 

(radionuclides) IFi = (C,J(IR)(CF)(EF)(ED) 
(chemicals) IFi = (C,J(IR)(EF)(ED)/(BW)(AT) 

where 

IFi = intake of i" constituent from fish @Ci) (mg/kgd) 
cFi = concentration of i" contaminant in fish (Pci/g) (mg/kg) 
IR = ingestion rate (kg/d) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
CF = conversion factor (1@ 9/kg) 
BW = body weight (kg) 
AT = averaging time (d); for noncarcinogens, AT equals (ED) (365 d/y); for chemical 

carcinogens, .AT equals (70 yllifetime) (365 d/y) 
* I : . f . < .  t " 
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B-221 
Section #: B.2.4.2 Page #: B-2-50 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: The following text in Sections B.2.4.2.1 through B.2.4.2.8 has been revised to include 

the correct equations used to calculate risk in this baseline risk assessment. 

B.2.4.2.1 Incidental Inpestion of Soil 
The estimation of intake of constituents in soils is determined by using the 95 percent UCL concentration 
in the soil within each subunit. Evaluation of the soil ingestion pathway is performed for adults and 
children. For variables that are common to both chemical and radionuclide intake equations, units for 
the radionuclide equations are listed first. The equations used to quantify intake (EPA 1989a) are: 

(radionuclides)I, = (C3(C!Fj(IR)(ED)(EF)(FI) ........... (B.2-8) ........... 

(chemicals)I, = (Q(IR)(CF)(FI)(EF)(ED)/(BW)(AT) (B.2-9) 

where: 

IS 

cs 

IR 

. CF 

FI 

EF 

ED 

BW 

AT 

intake from soil @Ci) 

concentration in 

ingestion rate 

conversion factor ( 

fraction ingested from contaminated source (unitless) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (equals ED x 365 days/yr) (days) 

................................................... 

B.2.4.2.2 
Ingestion of farm and homegrown products irrigated with contaminated groundwater is evaluated in this 
Operable Unit 2 baseline risk assessment for the future land use pathways. The equations used to 
estimate exposure to chemicals and radionuclides via ingestion of vegetables irrigated with contaminated 
water are from the NRC (NRC 1977) and the EPA (EPA 1989a). The two-step process involves the 
calculation of the concentration of the constituent on and in the plant as a result of foliar deposition and 
root uptake, followed by the calculation of intake from consumption of the plant by humans. The model 
used to estimate the concentration in and on vegetation irrigated with contaminated water is (NRC 1977): 

Ingestion of Vegetables and Fruit 
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I . , where: ; : 3 . ;  
7 

= effective depletion constant of im contaminant on the surface plants (hr-') a 

B m  = dry soil to wet plant partitioning coefficient of im contaminant (CJCJ 

cvwi = concentration of im contaminant in plants as a result of irrigating plants 
with contaminated water @Ci/kg) (mg/kg) 

4, = irrigation deposition rate @Ci/m2-hr) (mg/m2-hr) 
. .,. .... :.:.,:.:.:.: ........... 

fW 

P = effective dry surface density of the soil (kg/m2) 

= fraction of year plant is clewnwd mgW ..................................... (unitless) 

rW 

t, = direction or irrigation use (hr) 

= fraction of waterborne material retained on plant surface (unitless) 

tw = growing season (hrs) 

th = duration of period between harvest and consumption (hr) 

Y = agricultural yield (kg/m2) 

The 4, term can be calculated by: 

4, = (Ciw)(I) 

where: 

ciw = 

I = irrigation rate (L/m2-hr) 

concentration of im contaminant in groundwater @Ci/L, rad)(mg/L, chem) 

The soil depletion coefficient used in equation B.2-10 and B.2-11 is calculated by: 

x, = x, -I- XLi (B .2-12a) 

where the leaching coefficient (XJ is calculated using the relationship (Baes and Sharp 1983): 

00 z 0% f 
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and 

= leach rate (hr') ALi 

V W  = percolation rate @&@ 

.z 
............................... 

= depth of surface soil (15 cm) .... .... ...... 

0 = density of soil in root zone (nominally 1.5 g/cm3) 

I(d = water to soil partitioning coefficient (cm3/g) 

e = moisture fraction of surface soil (measured at 0.17) 

5 6 h l  
(B .2- 12b) 

Site-specific and chemical-specific factors used in this and other food pathways are summarized in Tables 
B .2-5A, B .2-5B ,and B .2-5C. 

Deposition of contaminated dust contributes to the overall contaminant concentration in vegetables and 
fruit consumed by humans. Estimation of contaminant concentration due to aerial deposition on 
vegetables and fruit uses equation B.2-11: 

(B.2-11) 

where: 

Cavi = concentration of the i" contaminant in/on vegetables and fruit @Ci/g, rad)(mg/kg, 
chem) 

)hi = effective depletion constant of im contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (hr') 

kt = effective depletion constant of i" contaminant on the surface plants also known 
as the weathering removal rate (hr-I) 

radioactive or chemical decay constant of i" contaminant (hr') X, = 

B,, = dry soil to wet plant partitioning coefficient of i" contaminant in feed and forage 
food crops W C J C J  

dd = constituent's deposition rate (pCi/m*-hr, rad)(mg/m2-hk, chem) 

fd = fraction of year plant is down wind (unitless) 



5 " t e  = growing season (~EJ  
, i l r ' t  I ;  

4d = duration soil is exposed to airborne emissions (l~) 

th = duration of period between harvest and consumption @') 

Y = agricultural yield (g/m2$+e&kgk 2+he& 

E! .... ... 
= effective dry surface soil density. (g/m*fi+dj&$m- 2& 

566f 

In addition to being exposed to contaminated irrigation water and dust, vegetables, fruit, and livestock 
feed may be contaminated by root uptake from contaminated soil or waste. A contribution via this 
pathway is accounted for in the irrigation model; however, this pathway is also considered for areas that 
are not irrigated with contaminated water but that exhibit surface soil contamination from historical 
deposition on the soil by various means. The following equation can be used to calculate the constituent 
concentration in the plant from root uptake of constituents already in the soil (DOE 1992a): 

C, = (CSi)Bkoe -'A (B .2- 1 2 ~ )  

where: 

C~ = concentration of i* contaminant in food crops (pCi/g, rad%# ,... . .._ (mg/kg, 
chem) 

Csi = concentration of im contaminant in soil @Ci/g, rad) $@(mg/kg, .... . ......... chem) 

BkG, = dry soil to dry plant partitioning coefficient of im contaminant in food 
crops (CJC,) 

lh = duration of period between harvest and consumption (l&) 

The total concentration of contaminants in vegetables and fruit (C,) is calculated with the following 
equation: 

C' . ,, * , 
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Once the concentration in vegetation has been determined, intake can be calculated with the following 
equations: 

(radionuclides)I, = (C,)(wiIR)(ED)(EF)(FI) ._._. . ..... . . _. (B .2- 14) 

(chemicals)I, = (C,)(IR)(CF)(FI)(EF)(ED)/(BW)(AT) (B.2-15) 

where: 

IN 

C N  

IR 

CF 

FI 

EF 

ED 

BW 

AT 

intake from vegetation @Ci) (mg/kg-day) 

total concentration of contaminants in vegetables or fruit @Ci/g) (mg/kg) 

ingestion rate (&/day) 

conversion factor (1 x 103 kg/g) 

fraction ingested from contaminated source (unitless) 

exposure frequency (daydyr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyr); for 
carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Equations of the same form are used to determine the contaminant concentratio 
factors for livestock feed in place of those for 

RlaR 
feed, substituting 

. Once the contaminant concentrations in vegetables and livestock feed have been 
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55621; 
determined, intake can be estimated using the intake equations presented for ingestion of vegetables 
contaminated by irrigation and ingestion of animal products. 

B.2.4.2.3 Ingestion of Animal Products 
As in the quantification of intake following exposure to vegetables and fruits, the concentration in animal 
products must be estimated prior to the determination of intake. Beef and milk can become contaminated 
in three ways at this facility: the first way is through use of contaminated water as stock water; the 
second is by aerial deposition of contaminants on feed crops or forage; and the third is by direct ingestion 
of soil while grazing. Therefore, contaminant concentrations attributable to each contribution must be 
used to determine the total contaminant concentration in beef or milk. 

Beef and Milk Products Produced with Contaminated Water 
This scenario assumes that water is used for stock water and irrigation of feed. Animals drinking the 
water ingest contaminants directly. Plants irrigated with water take up constituents via root uptake and 
direct deposition onto exposed surfaces by irrigation water. If measured values are not available, this 
concentration can be calculated using the methodology set forth in the Risk Assessment Work Plan 
Addendum (DOE, 1992a). The concentration of a contaminant in animal products, such as beef or milk, 
is estimated using the following equation: 

where: 

concentration of i" contaminant in the animal product (pCi/mL for milk, 
pCi/kg for beef, rad)(mg/L for milk, mg/kg for beef, chem) 

concentration of i" contaminant in feed @Ci/g, rad) (mg/kg, chem) 

concentration of contaminant in water @Ci/L, rad)(mg/L, chem) 

element (stable) transfer coefficient that relates the daily intake by an 
animal to the concentration of i" in an edible portion of the animal 
product (d/L for milk, d k g  for meat) 

consumption rate of contaminated feed by livestock (g/d- - 
consumption rate of contaminated stock water by livestock (L/d) 

radioactive or chemical decay constant of i" contaminant (hr') 

duration of period between harvest and consumption (hr) 

The concentration term Cfi can be calculated using the following equation: 

0 (B .2- 17a) 



.... c 

. _  

where: 
............ 

Cfi - - concentration of im contaminant in plants as a $#df ..................... of irrigating plants 
with contaminated water (p+Ci/g, rad)(mg/kg,chem) 

x, = effective depletion constant of im contaminant in surface soils due to 
radioactive decay, chemical degradation, and leaching (hr-') 

x, = radioactive depletion constant of i" contaminant (hr') 

%I) = dry in anima* soil to feed'.:':"': wet &plant  ...... partitioning coefficient of i" contaminant (Ciw/C3 

- %P 

4, 

P = effective dry surface density of the soil (g/m2) 

= irrigation deposition rate (Pci/m2-h, rad) @$ ......... (mg/m2-h, chem) 

fW 
= fraction of year plant is irrigated (unitless) 

rW 

te = growing season (ht) 

= fraction of waterborne material retained on plant surface (unitless) 

tb, = duration of irrigation use (hr) 

th = duration of period between harvest and consumption (hf) 

Y = agricultural yield (g/m2) 

(B .2- 1%) 

where: 

= concentration of im contaminant in plants as a &$@# .................... of 
(@@, rad)(mg/kg,chem) 

cn, 
....... ......... ....................... 

x, = effective depletion constant of im contaminant in surface soils due to 
radioactive decay, chemical degradation, and leaching (hr') 

-.* , 
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x, = radioactive depletion constant of i" contaminant (hr') 

By', = dry soil to wet :dry ............... plant partitioning coefficient of i" contaminant ( C J Q  in 
animal feed 

= IrrigecieR -wd ............ deposition rate @Ci/m2-h, rad) @ (mg/m2-h, chem) d, ............. .......... ..... 

= fraction of year plant is iirtgece8 &a$$# (unitless) f* ................................ ................... :...:... 

P = effective dry surface density of the soil (g/m2) 

rad = fraction of w&e~ air borne material retained on plant surface (unitless) 

te = growing season (hf) 

tbw = duration of irrigation use oul) 

= duration of period between harvest and consumption (k) 

Y = agricultural yield (g/m2) 

Beef and Dairy Products Contaminated bv Aerial DeDosition 
Forage, feed, and soils downwind of a potential source of contaminated dust can have contamination 
deposited on them by settling dust. Ingestion of these plants by livestock contributes to the body burden 
of these contaminants in livestock. Consumption of meat or milk from these animals contributes to the 
total intake of these contaminants by humans. The magnitude of the contaminant exposure by humans 
depends, in part, on the concentration of the constituent in the animal products. If measured values are 
not available, this concentration of a contaminant in animal products, such as beef or milk, is estimated 
using the following equation: 

(radionuclides)C,, = FA, [(C,)(Q,) + (Csi)(QJ + (CsJ(Qs)] e-',& (B .2- 18) 

cAi = concentration of i" contaminant in the animal product @Ci/isL for milk, pCikg 
for beef, rad)(mg/L for milk, mg/kg for beef, chem) 

c, = concentration of i" contaminant in feed @Ci/g, rad) (mg/kg, chem) 

C, = concentration of contaminant in forage (pCi/g, rad)(mg/kg, chem) 
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Cui = concentration of i* contaminant in soil @Ci/g, rad)(mg/kg, chem) . 

FAI = element (stable) transfer coefficient that relates the daily intake by an animal to 
the concentration of i* in an edible portion of the animal product (d/L for milk, 
d k g  for meat) - 

Qr = consumption rate of contaminated feed by livestock ( g / d w  

Q, = consumption rate of contaminated forage by livestock ( g / d w  

QS = consumption rate of contaminated soil by livestock (g/d, rad)(kg/d, chem) 

A,, = radioactive or chemical decay constant of i" contaminant (hr') 

th = duration of period between harvest and consumption (h) 

To calculate Cpfi or Cqi equation B.2-18 is used. To estimate Cui the following equation is used: 

(B.2- 19) 

Beef and Milk Products Grown in Contaminated Soil 
Forage and feed grown in contaminated soils are effected by the soil concentration via uptake through 
the root system. Hence, ingestion of these plants contributes to the body burden of these contaminants 
in livestock. Meat or milk consumed from these animals adds to the total intake of thhese contaminants 
by humans. The concentration of contaminants in beef or milk is estimated using the following equation: 

(radionuclides)CAi = FAi [(C,)(Qr) + (CJQJ + (Csi)(Qs)] e (B .2-20) 

where: 

= concentration of im contaminant in the animal product, (pCi/L for milk, pCi/@g 
for beef, rad) t$! ..... (mg/L for milk, mg/kg for.beef, .them) 

... cAi ... 

. __ . .. 

cs, = concentration of im contaminant in soil (pCi/g, rad) or (mg/kg, chem) 

C, = concentration of im contaminant in forage (pCi/g, rad)*: . . . . . _.. (mg/kg, chem) 

< I  

I . -5 : A  
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_. 
FA = element (stable) transfer coefficient that relates the daily intake by an animal to 

the concentration of i" in an edible portion of the animal product (d/L for milk, 
d&g for meat) 

Qf = consumption rate of contaminated feed by livestock ( g / d w  

Q, = consumption rate of contaminated forage by livestock (gld- 

Qs = consumption rate of contaminated soil by livestock (g/d- 

X, = 

th = duration of period between harvest and consumption (he) 

radioactive or chemical decay constant of i" contaminant (hrl) 

Cgi and Ce can be calculated using the following equation: 

where: 

= concentration of i" contaminant in the plant, where p = g is forage, and p=f  is 
stored feed @Ci/g, rad)(mg/kg, chem) 

Csi - - concentration of i" contaminant in soil @Ci/g, rad)(mg/kg, chem) 

B,(,, = dry soil to dry plant partitioning coefficient of i" contaminant if forage (CS&J 

X, = radioactive or chemical decay constant of i* contaminant (hr') 

th = duration of period between harvest and consumption m) 
Once the concentration in the animal product (beef or milk) is determined, human intake can be calculated 
using the following equations: 

(radionuclides)I, = (C,J(IR)(ED)(EF)(FI) (B.2-2 1) 

(ChemidS)IA, = (CAJ(IR)(WR)(EF)(ED)/(BW)(AT) (B .2-22) 

where: 

1,i = intake of chemical in animal product @Ci) (mg/kg-day) 

CAi = concentration of i"' Contaminant in the animal product @Ci/L for milk, pCi/kg 
for beef) (mg/L for milk, mg/kg for beef,) 
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IR = ingestion rate (L/day for milk; #g/day ...... for beef) 

EF = exposure frequency (days/yr) - 

ED = exposure duration (yr) 

BW = body weight (kg) 

AT = averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); for 
carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Animal Consumntion Rates 
The following parameters were used to quantify the intake of contaminants in food and water by beef and 
milk cattle at or near the FEMP: 

Qf Q * W  Q n  

Feed or Forage a Water Soilb 
Animal (kg wet weightlhy) ( M a y )  (kglhY) 
Milk cow 50000 60 500 

modified' 25000 
Beef cattle 5 m  50 500 

modified' 25000 

"(NCR 1977) 

b(Zach and Mayoh 1984) 

'Modified assuming that pastureland is not irrigated due to the 
cost involved and based on data from the Bureau of Census 
(Bureau of Census 1989). Pasture forage is assumed to be 
supplemented with stored feed that was irrigated with 
contaminated water, and the animal diet consists of equal parts 
of pasture grass and stored feed totaling 50 kg/day wet weight. 

B.2.4.2.4 
Estimating the intake of a constituent via dermal contact with water can be achieved by using the 
concentration of the constituent in water. The amount of a chemical taken into the body upon exposure 
via dermal contact is referred to as an absorbed dose and is calculated using the following equation (EPA 
19920: 

Dermal Contact with Water and Soil 

( 1  I ; ' .. . 
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The DA factor can be calculated as follows: 

If ET < t*, DA = 2K,, x Cw x CF[6(TAO)(ET)/3.14Io5 
If ET > t*, DA = K,,x C,[(ET/l+B) + 2TAO(1+3B/l+B)] 

DA = dermally absorbed dose from contact with water (mg/cm2- 
K,, = permeability coefficient from water (cm/hr) 
CW = contaminant concentration in water (mg/cm3) 
CF = 
TAO = lagtime 
ET = 1-1 
t* = time to steady-state conditions 
B = partition coefficient (unitless) 
SA = skin surface area available for contact (cm’) 
EF = exposure frequency (daylyear) 
ED = exposure duration 
BW = body weight 
AT = 

where: 

averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyear); for 
carcinogens, AT equals (70-year lifetime) (365 daydyear) 

The term DA was calculated per EPA (19920, Section 5.3. DA is a function of I(p (Table B.2-6A), the 
water permeability coefficient of each constituent. Values for DA are presented in Table B.2-6B. 

Dermal absorption may also occur upon contact with contaminated soil and sediment and is calculated 
using the following equation (EPA 1989a): 

where: 

A B S  

cs 

SA 

AF 

ABS 

CF 

ED 

EF 

BW 

AT 

absorbed dose from contact with soil (mg/kgday) 

concentration in soil (mg/kg) 

skin surface area available for contact (cm’/even&$) . . ..... . . . ... . . . . . . . . . . . 

skin adherence factor (mg/cm2) 

absorption factor (unitless) 

conversion factor, lo4 (kg/mg) 

exposure duration (yr) 

exposure frequency (ew&&/year) . . . . . . . . . . . . . . . . 

body weight (kg) 

averaging time (days); for nonwcinogens, AT equals (ED) (365 
dayslyr); for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Soil dermal absorption coefficients are presented in Table B.2-6A. 
C.. ..*: i I. .. I 
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B.2.4.2.5 
The equations used to quantify intake from the inhalation pathway adapted from EPA (EPA 1989a) are: 

Inhalation Of Gases and Particulates 

(radionuclides)I, = (CJ(IR)(ED)(ET)(EF) (B .2-24) 

(chemicals)I, = (CJ(IR)(ET)(EF)(ED)/(BW)(AT) (B .2-25) 

where: 

1, = intake from inhalation @Ci) or (mglkgday) 

c a  = concentration in air (pCi/m3) (mg/m3) 

IR - - inhalation rate (m3/hr) 

ET = exposure time (hr/d) 

EF = exposure frequency (days/yr) 

ED = exposure duration (yr) 

BW = body weight (kg) 

AT = averaging time (days); for noncarcinogens, AT equals (ED) (365 
dayslyr); for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

I.. 4 - e . , ;  

z. ; >+'. ,i: s .: I 1 
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B.2.4.2.6 External ExDosure 
The equation used to estimate intake from exposure to direct penetrating radiation is calculated in the 
following manner: 

intake from external radiation@@g@ 
... . ... .._._......._.... ..; .,.,... 

concentration in soil @Ci/g) 

outdoor exposure time (hdday) 

indoor exposure time (hrlday) 

exposure frequency (days/yr) 

exposure duration (yr) 

shielding factor for indoors (unitless = 0.5) 

shielding factor for outdoors (unitless = 0) 

= conversion factor (1.14 x . lO?r/hr) 

B.2.4.2.7 Ingestion of Water a 
The equations used to estimate intake from drinking water or incidental ingestion of surface water are 
adapted from EPA (1989a). The intake equations are: 

(radionuclides)I, = (C,)(IR)(EF)(ED) 

(chemicals)I, = (C,)(IR)(ED)(EF)/(BW(AT) 

(B.2-27) 

(B .2-28) 

where: 

1, = intake from drinking water @Ci) of: (mg/kgday) 

CW = concentration in water @Ci/L) (mg/L) 

IR = ingestion rate (L/day) 

EF = exposure frequency (daydyr) 

ED = exposure duration (yr) 

BW = body weight (kg) 

a AT = averaging time (days); for noncarcinogens, AT equals (ED) (365 
dayslyr); for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

GU5023 
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B.2.4.2.8 
The model for estimating the inhaled dose of volatile CPC released from household use, called the 
Andelman model (EPA 1991d), applies several assumptions: 

Inhalation of VOCs Released from Household Water 

- _- . - 

0 The volume of water used in a residence by a family of four is 720 L/day 

0 The volume of air in the dwelling is 150,000 L 

0 The air exchange rate is 0.25 m3/hr 

0 The average water-to-air transfer efficiency is 0.5 (Le., half the concentration of a 
volatile chemical in water is transferred to air). 

The Andelman model is applicable to chemicals that will readily volatilize from water (Le., those with 
a Henry's Law ##j&fxit .... . ... ... . ... ... . _..... . . greater than 1 x atm-m3/mole and a molecular weight less than 200 g/mole). 
The equation is: 

(chemicals)I, = (C,)(IR)(K)(EF)(ED)/(BW)(AT) (B .2-29) 

where: 

1, = average inhaled dose of volatile CPC in air from household use of water 
(mg/kg-day) 

CW = concentration of CPC in water (mg/L) 

IR = inhalation rate (m3/day) 

K = volatilization factor of 0.0005 (unitless) x 1000 L/m3 

EF = exposure frequency (dayslyr) 

ED = exposure duration (yr) 

BW = body weight (kg) 

AT = averaging time (d) 

In Section B.3.0, several revisions were made to the text and tables as a result of general and specific 
comments received that impacted various tables and recalculation of risk. The revisions made to Section 
3.0 are presented below by subunit. Because almost all the tables in Section B.3.0 have been revised, 
the reader is referred to the revised Appendix B document. For ease of identifying those tables that have 
been revised, they have been shaded in the Table of Contents for Appendix B. 
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B-222 
Section #: B.3.1 Page #: B-3-1 Line#: 22-33 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Exposure point concentrations related to air dispersion modeling are presented in Section 

5.0 of this RI report. Results utilized in the risk assessment were CPC aerial deposition 
rates and suspended inhalable particulate CPC concentrations. 

Theoretical locations of receptors are described . . .  as: on-subunit . . . . . . . . . . .  (directly within subunit 
battery limits battery limits, but 
within FEMP boundary). 

. . . . . . . . . . . . . .  

Use of the appropriate receptor to evaluate risk was dependent on the exposure scenario 
evaluated at a particular subunit. 

osure point concentrations for the Active Flyash 

B-223 
Section #: B.3.1.2 Page #: B-3-5 Line #: . 2-6 Code: 
Original Comment #: 
Comment : 
Response: 
Action: 

of detection, data distribution, 95 percent UCL's, etc. Table B.3.1-3 summarizes CPCs 
for the appendix by medium. 

B-224 
Section #: B.3.1.3- Page #: B-3-5 - B-3-8 Line #: Code: 

Original Comment #: 
Comment: 
Response: 
Action: 

B.3.1.3.4 

The scenarios characterized for the Active Flyash Pile assuming continued DOE 
are a trespassing youth; the off-property farmer and 

livestock grazing off-property and from produce 

.- * 
b :., ',, / .?, : , ; 
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user of meat and milk products from livestock grazed on- 

Sections B.3.1.3.1 through B.3.1.3.4 have been revised to the following: 

B.3.1.3.1 TresDassinr! Youth 

Additionally, risk was characterized for CPCs contacted via inhalation of particulates 
derived from airborne surface flyash material. Exposure point concentrations for soil, 
a d  surface water were based on analytical data, while those for airborne 
particulates were b&ed.on.air'modeling results as described in the methods section and 
in Appendix A and Section 5.0 of this FU report. 

The risks and hazards calculated for the trespassing youth exposed to contaminants in soil 
Table B.3.1-4 

trespassing youth exposed to CPCs from active flyash material did not exceed a HI of 
1 .o. 
Risks and hazards due to exposure to surface water for this receptor are presented in 

risk due to exposure to all CPCs in surface 

pathways combined. Total HI water was well blew 1.0. 

B.3.1.3.2 Current Off-ProDertv Farmers 
Risk was characterized for the current off-property farmer and resident child contacting 
CPCs via inhalation of airborne particulates, ingestion of contaminants in airborne 
particulates via ckeir deposition on homegrown produce, and ckeir uptake in milk or beef 
from livestock grazing on particulates deposited on off-site grasses. For all of these 
routes of exposure, the exposure point concentration was based on air modeling results 
as described in Section B.2.0 of this appendix and Appendix A and Section 5.0 of this 
RI report. 

Risks and hazards due to surface soil B F ~  calculated for the current off-property farmer 
and resident child are presented in Tables B.3.1-6 and B.3.1-7, respectively 

The risk and HI associated with inhalation of all CPCs in airborne 
and much less than 1.0 for the farmer, 

isks and HI calcu r the off-property resident child were 
and much less than 1.0, respectively. 

. . . . . . . . . . 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property 
resident farmer and child are given in Tables B.3.1-8(a) and B.3.1-8(b), respectively 
( ). Total risk for all CPCs consumed in beef and milk affected by dust 

001024; ' b ,  ; , :  , *  
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6661 
.-. .-* - tion from the Active Flyash Pile was 

for the farmer and resident child, respectively. Total HIS for a and milk was well below a HI of 1.0 for both the farmer and resident child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 

........................................ . .  and resident child, respectively. 

below 1.0 for both the farmer and resident child. 
The total HI for all CPCs consumed in homegrown produce was well 

B.3.1.3.3 
Risk was characterized for a current user of milk and meat products from livestock 
potentially grazing within the Active Flyash P i l a  
boundaries. Exposure point concentrationb: in beef were derived from the maximum 
estimated & &-@- current deposition rates of airborne surface flyash material. 

Current User of Mi lMeat  Products 

...................... ............................ 

. . .  
Risk and hazard to ene 
3.1-10 (Attachment 111). 
3 Total HI is well below 1.0. 

B.3.1.3.4 Current Groundskeeper 

a1 risk was -2 

a 
............................................... 

below 1.0. 

Code: 
B-225 
Section #: B.3.1.4- Page #: B-3-8 - B-3-12 Line #: 

Original Comment #: 
Comment: 
Response: 
Action: 

B.3.1.6 

The future scenarios characterized for the Active Flyash Pile assuming continued federal 
ownership are the off-property farmer and resident child and an expanded trespasser. 
Future scenarios characterized for the Active Flyash Pile assuming private ownership are 

not evaluated for this subunit. Reweehd sers of the Great Miami River were also 
evaluated assuming federal and private ownerships. 

Sections B.3.1.4 through B.3.1.6 have been revised to the following: 

GO J.027 , , .  
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B.3.1.4 
The future scenarios characterized for the Active Flyash Pile assuming continued federal 
ownership are the off-property farmer and resident child and an expanded trespasser. 
Future scenarios characterized for the Active Flyash Pile assuming private ownership are 

Risk Characterization Resident for Future Land Use 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , , . . . . . . . . . . . , , . . . , . . . . . . . . . . 

a .. 

B.3.1.4.1 Future Off-ProDertv Farmers 
ture off-property farmer and resident child, 
risks were calculated for exposure to CPCs in airborne surface flyash and 

groundwater migrating off-site. Receptors were presumed to contact CPCs in air via 
inhalation of airborne particulates; by consumption of homegrown produce on which 
airborne surface flyash was deposited and that was irrigated with contaminated 
groundwater; by ingestion of milk and beef from cattle grazing on vegetation on which 
airborne surface flyash was deposited and that consumed contaminated groundwater; and 
by ingestion of, dermal contact with, and inhalation of contaminants groundwater. All 
of the exposure point concentrations for this scenario were derived from air and 
groundwater modeling results as described in the Section B.2.0, Appendix A, and Section 
5.0 of this RI report. 

Risks and hazards calculated for the future off-property farmer and resident child exposed 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property 

for the farmer and 
HIS for all CPCs 

r both the farmer and child 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
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Risks and hazards associated with exposures of the off-property farmer and resident child 

for the farmer was W- 
of this risk is attributable to mg 

and for the child was 

HIS via all routes of direct exposure to groundwater for both the farmer and child 
.. . . 

B.3.1.4.2 Future Expanded Trespasser 
The expanded trespasser was assumed to contact CPCs directly via inhalation of airborne 

; ingestion and dermal contact with surface 

A& of the exposure poi 

Risks and hazards calculated for the future on-property expanded trespasser due to direct 
exposure to soil and to airborne particulates are presented in Table B.3.1-16 ( 

k due to exposure to all CPCs in soil by all exposure pathways was %I - 4- 2.1 :: 18 This was primarily due to 

a 
Risks and hazards calculated for exposure to surface water are presented in Table B.3.1- 
1 . Total risk due to exposure to CPCs in surface water did not 
e k level and total HI was less than 1.0. 

..... 
B.3.1.4.3 Future On-Prouertv Farmers 
Risks were quantified for the future on-property farmer and resident child livin 

calculated for inhalation of airborne particulates estimated from air modeling result 
the Active Flyash Pile; ingestion of homegrown produce on which airborne surface 
€lye& was deposited and which was irrigated with contaminated groundwater; 
ingestion of milk and beef from livestock consuming vegetation on which airborne 

ited and drinking contaminated groundwater directly underlying 
m. Exposure point 

concentrations used in estimating risk for these routes of exposure were derived from air 
and groundwater modeling results, as described in Section B.2.0, Methodology and 
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. ' '  Appendix A and Section 5.0 of this report. Both RME and CT risks and hazards were 5661 
estimated for the farmer. 

Risks associated with ingestion, dermal contact, and inhalation of contaminants in 
groundwater migrating from waste matter in the Active Flyash Pile were assessed 
independently in order to evaluate the specific contribution to risk resulting from 
migration of cdntaminants from 
associated with direct contact to 
evaluated for this scenario since the 

Risks and hazards for a 

Risks and hazards associated with exposure to contaminants via direct contact with 
groundwater for the RME future on-property farmer and resident child are given in 

. Total risk for the 
ion of uranium-234 

esident child was 2.0 x loa due mostly to ingestion 
as less than 1.0, but for the child 

Risks aqd hazards associated with exposure to contaminants in homegrown produce for 
the RME farmer and resident child are given in Table B.3.1-20(a) and B.3.1-20(b), 

). The total risk associated with homegrown produce for 

Risks and hazards associated with exposure to contaminants in beef and milk for the 
RME farmer and resident child are given in Table B.3.1-21(a) and B.3.1-21(b), 
resp ). The risk associated with b k for the farmer 

4 Noncarcinogenic HIS were 
below 1.0 for both receptors. 

-6 for the child was 4.? x 1-43 - 
. . . . . . . . . . . Was 

CT estimates of risk and hazard for the future on-property farmer associated with 
exposures to surface roundwater contaminated by the Active Flyash 
Pile, homegrown pr in Tables B.3.1-22, B.3.1-23, 

Risks associated with surface 

. .. 

10" were associated with exposures to groundwater ( W 2  
;-, 5 -  . , t  ..-,... . , <  
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, a  
HIS were below 1.0. 

B.3.1.6 
Ambient radon emissions potentially associated with the Active Flyash Pile, estimated as 
described in Section B.2.0, are summarized in Table B.3.1-27 for each receptor. Risks 
that would result at the Active Flyash Pile assuming radon emissions were equivalent to 
what would naturally occur if radium-226 were present at background concentrations are 
presented for comparison. The future on-property RME farmer is associated with a risk 
of 1.5 x 10". 

Risks Due to Estimated Radium-222 Emission 

B-226 
Section #: B.3.1.7 Page #: B-3-12 & B-3-32 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: Summary of the Active Flyash Pile 

Table B.3.1-28 and B.3.1-29 summarize risk and hazard; respectively, associated with 
the Active Flyash Pile for all receptors assuming current land use. Exposure of the 
trespassing youth and groundskeeper to contaminated soil; exposures of the off-property 
farmer to homegrown produce; and exposure of the current meat and milk user were 
associated with carcinogenic risks in the 1 .O x 10' to 1 .O x lwz range. Exposures of 
the trespassing youth to wkia RA-226, mrl;..m RA-228, and t-hwiem "EX-228 in soil 
via external radiation; and to arse% and berylliu&% soil via dermal contact accounted 

88Z031 
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for the risk to this receptor. Risk to the farmer from ingestion of homegrown produce 
was due to the estimated uptake of arsenic. Exposure of the groundskeeper to 
contaminated soil was associated with a risk of 9.2 x 10'. Exposure to this receptor was 
mostly from thorium-228 and beryllium which accounted for 18 percent and 63 percent, 
respectively, of the total risk to this receptor. No exposures resulted in HIS exceeding 
1 .o. 
Tables B.3.1-30 and B.3.1-31 summarize risks and hazards, respectively, associated with 
the Active Flyash Pile for receptors assuming future land use. The greatest risks 
associated with the Active Flyash Pile are from direct contact with 

tal estimated risks to the expanded trespasser 

~~~ 

Total estimated risk to the off-property farmer exceeded the 1.0 x 10" level due mostly 

Total estimated risks to future on-pro 

e - 5 5  . .  - 

The only receptors associated with a HIs greater than 1.0 tm is the future on-property 
lWShw+d child. is 2.1 

$ Total HI for the future on-property child is 8 4  2.8 . .  to the presence of 3 
which accounted for approximately 100 percent of total 
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Total estimated risk to future Great Miami River users E 
5661 

B-227 
Section #: B.3.2 Page #: B-3-33 Line #: 4-20 Code: 
Original Comment #: 
Comment: 
Response: 
Action: Table B.3.2-1 summarizes the exposure scenarios evaluated to assess risks associated with 

the South Field. It also summarizes derivation of exposure concentration&! .... ... specific to this 
subunit. Wi 

For groundwater exposure, data from the Inactive Flyash Pile and the South Field were 
combined to develop source terms for estimating future groundwater concentrations as 
described in Section 5.0 of this RI report. This is because the groundwater underlying 
and migrating from these subunits is closely interconnected. To assess risk due to 
groundwater exposures for each of these units, single maximum groundwater 
concentrations of each groundwater CPC were estimated for both the future off-property 
farmer and the future on-property farmer. It was assumed that the on-property farmer 

a home could be constructed on 
risks due to indoor radon we 
information regarding exposure point concentrations for the South Field are summarized 

B-228 
Section #: B.3.2.2 Page #: B-3-33 Line #: . 23-25 Code: 
Original Comment #: 
Comment: 
Response: 
Action: The CPCs quantified for South Field surface soil, subsurface soil, 

wf&heRf are summarized in Tables B.3.2.2(a), (b), 
ent 111). CPCs quantified for South Field 

are summarized in Table B.3.1-2(c) f i d - @ j  in Attachment 
summarizes CPCs for the South Field by medium. 

.. . 
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B-229 
Section #: B.3.2.3 Page #: B-3-33 - B-3-39 Line #: 28-31 Code: 
original Comment #: 
Comment: 
Response: 
Action: 

. .  . ~. 

B.3.2.3.1 Tresuassing Youth 
Risk was characterized for a trespassing youth on the South Field exposed to CPCs via 
ingestion and dermal contact with surface soil, sediment, and surface water located on 
the subunit; external radiation from exposure to on-subunit surface soil; and inhalation 
of on-subunit airborne soil particulates, Exposure point concentrations for exposure to 

. .  

Risks and hazards calculated for the trespassing youth exposed to CPCs in surface soil 
. The total risk due 
rily due to external 

e South Field are presented 
to soil for this receptor 

. . .  . . .  

Risks and hazards calculated for the trespassing youth exposed to CPCs in surface water 

44k 

Risks and hazards calculated for the trespassing youth exposed to CPCs in sediment on 

HI did not exceed 1.0. 

B.3.2.3.2 Current Off-Prouertv Farmers 
Risk was characterized for the off-property farmer and resident child contacting CPCs 
via inhalation of airborne South Field soil particulates, ingestion of airborne particulates 
deposited on homegrown produce, and ingestion of milk or beef from livestock grazing 
on particulates deposited on off-site vegetation. For all of these routes of exposure, the 
exposure point concentration was based on air modeling results as described in the 



methods section. 

Risks and hazards calculated for the off-property farmer and resident child exposed to 
CPCs in airborne soil migrating off of the subunit are presented in Tables B.3.2-7(a) and 
B.3.2-7(b), respectively ( . Total risk did not exceed the 10" risk 
level and HIS did not exceed 1.0 for either the farmer or child. 

Risks and hazards associated with the ingestion of CPCs in beef and milk for the off- 
property resident farmer and child are given in Table B.3.2-8(a) and B.3.2-8(b), 

). The total risk for all CPCs consumed in beef and milk 
lo-' for the farmer and child, respectively. The total HIS 

did not exceed 1.0 for either receptor. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
property farmer and resident child are given in Tables B.3.2-9(a) and B.3.2-9(b), 

consumed in homegrown 
for the farmer and child, 

The total risk for 
gn respectively ... 

produce was and 4.2 2 :: 143- ii 
respectively. Total HIS were well below '1.0 for both receptors. 

B.3.2.3.3 
Risks and hazards were characterized for a current user of milk and meat products from 
livestock potentially grazing within the - , South Field- 
Rysh-Rk boundaries. Exposure point concentrations in beef and milk were derived 

South Field surface soil. 

Current User of M i l m e a t  Products 

from the maximum estimated e &jn-prop&y current deposition rates of airborne 
. . . . . . , . . . . . . . . . . . . . . . . .,, ... . . . .... . . . . . . . . . . . . . . ... 

current user of meat and milk products are g 

was well below 1.0. 

B.3.2.3.4 Current GroundskeeDer 
Risks and hazards associated with the current groundskeeper are given in Table B.3.2-11 

1 carcinogenic risk 

Code: 
B-230 
Section #: B.3.2.4 Page #: B-3-39 - B-3-44 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.2.4 Risk Characterization for Future Land Use 

The scenarios characterized for the South Field assuming future federal ownership are 
the off-property farmer and resident child and an expanded trespasser. Scenarios 
characterized for the South Field assuming future private ownership are a farmer and 
resident child living on the South Field and a future homebuilder. Risks for a future 
perched groundwater user are not evaluated because there is no usable perched 

FER\CRUZCR\TDO\APP-B.OTHUUIIC 9,2994 7:24@ 2 ' 3 B-230 



a . 

groundwater at the South Field. Recreational users of the Great Miami River were also 
evaluated. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
B.3.2.4.1 Future Off-Property Farmers 
For the off-property farmer and resident child , risks were 
calculated for exposure to CPCs in airborne South Field soil and in groundwater 
underlying the South- Field and Iriactive Flyasli Pile: -Receptors are-aSsUmed to contact- 
CPCs in air via inhalation of particulates; consumption of homegrown produce irrigated 
with contaminated groundwater and on which contaminated airborne soil was deposited; 
ingestion of milk and beef from cattle grazing off-site consuming vegetation on which 
airborne soil was deposited and drinking contaminated groundwater; and by ingestion, 
dermal contact, and inhalation of contaminated groundwater. All of the exposure point 
concentrations for this scenario were derived from air and groundwater modeling results 
as described in Section B.2.0, Methodology. 

~ 

lated for the future off-property farmer 
oil are presented in Table 

and uranium-238 (1.5 x lo4). The individual risks associated 
. .  4- not exceed the 10" risk level. 5 - 

Total HI did not exceed 1.0 for either the farmer or child. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off- 

44% 

with ingestion of CPCs in homegrown produce 

t - . ,  i . .  ,I '. 
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s of the off-property farmer and resident 

ident child is 2.4 x lo". 
Most of this risk is attributable to ingestion of the radionuclides uranium-234 and 
uranium-238. Total HI via all routes of direct exposure to groundwater for the farmer 
is less than 1.0. The child, however, is associated with a HI of 2 4  due to the ingestion 
of uranium-total. 

B.3.2.4.2 Future On-Prouertv ExDanded TresDasser 
Risks to the future South Field expanded trespasser were calculated for exposure to CPCs 
detected on the subunit. The expanded trespasser was anticipated to contact CPCs 
directly via inhalation of soil, ingestion, and dermal 
contact with on-subunit ce water, and external radiation 
resulting from exposure to on-subunit 
concentrations for inhalation of airborne 
estimated from seil modeling results. A l k t h e ~  exposure point concentrations were 
derived from analytical data from samples taken at the South Field. 

Risks and hazards for a future expanded trespasser of the South Field exposed to CPCs 
in on-subunit are given in Table B.3.2-16 soil and airborne p 

. . . . . . . . . . . . . . . 

, ,. Risks calculated for all other CPCs did not exceed the 
10" risk level. Total HI did not exceed 1.0. 

Risks and hazards calculated for the future expanded trespasser exposed to CPCs in 

1 risk due to exposure to all 

risk due to exposure to CPCs in surface water was 
for exposure of an expanded trespasser to CPCs fo 
surface water on the South Field subunit did not exceed 1.0. 

B.3.2.4.3 Future On-ProDertv fSe&HkW * Farmers 
Rh4E risk estimates were calculated for the future on-property farmer and resident child 

oil; external radiation from South Field 
of homegrown produce irrigated with contaminated groundwater and on which 

984.(2:~ 
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contaminated airborne soil was deposited; ingestion of milk and beef from cattle drinking 3 6 6 1  
contaminated groundwater and grazing on South Field vegetation on which airborne soil 
was deposited; and by ingestion, dermal contact, and inhalation of contaminated 
groundwater. Exposure point concentrations for routes of exposure using airborne . . . . . . . . . 

ling. 

. ._ _ _  ~ 

The RME risks and hazards for a South Field on-property farmer and resident child 
iculates are given in Tables 
The total RME risks were 

ik the resident child 

1 A Y  

-4 - Total HIS did not exceed 1.0 for any single 
CPC, or the sum of CPCs, across pathways for exposure of either a future on-property 
farmer or resident child to CPCs in soil. 

Risks and hazards associated with exposure to Contaminants in groundwater for the RME 
€&we farmer on-property farmer and m-pwpwy resident child are given in Tables 
B.3.2-20(a) and B.3.2-20@), respectively xceeding 1 .O x 10“ 

are indicated for both the RME farm risk for the farmer 
was 1.1 x lo3 due to ingestion of uranium-234 and uranium-238. Total risk for the 
resident child was 4.7 x 10” due to ingestion of the same compounds. Total HIS were 

farmer and child, respectively, due to the presence of 
. 

and 
-total 

Risks and hazards associated with exposure to contaminants in homegrown produce for 
the RME farmer and resident child are given in Tables B.3.2-21(a) and B.3.2-21@), 

. The risk associated with homegrown 

Risks and hazards associated with exposure to contaminants in beef and milk for the 
RME farmer and resident child are given in Tables B.3.2-22(a) and B.3.2-22@), 

. The risk associated with beef and milk for the farmer 
r the child was 7.3g ... x lW2. This is largely due to the 

. . . . . . . . . . . . . 
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CT estimates of risk for the future on-property resident farmer associated with exposures 
to surface soil, groundwater, homegrown produce, and beef and milk are given in Tables 

B.3.2.4.4 
Risks were calculated for a future homebuilder ingesting, inhaling, or coming into dermal 

radiation resulting from exposure to subsurface soil was also determined. 

Future On-ProDertv (South Field) Homebuilder 

contact with $&&@&E . . . . . . . . . . . . ...,.,...,...,. ................: subsurface soil within the South Field. The risk of external 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The risks and hazards for an on-property homebuilder exposed to contaminated 
subsurface soils while building a home on the South Field are given in Table B.3.2-27 

..... 
exceed’ 1 :O for ky individual CPC. 

B.3.2.4.5 Future Great Miami River User 
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B-232 
Section #: B.3.2.6 Page #: B-3-47 & B-3-70 Line #: Code: 
.original Comment #: 
Comment: 
Response: 
Action: B.3.2.6 Summarv for South Field 

Tables B.3.2-32 and B.3.2-33 summarize risk and hazard, respectively, associated with 

i+eep&e Total HI for this receptor was less than 1.0. 

For the off-property farmer and &+epwty resident child, total risks were 5&x-N2 
, respectively, due primarily through the ingestion of and M-x432 

beef and milk pathway. 
x Mi+ Total HIS for both 

farmers were less than 1.0. 

. .  
X-l-02- {I.: x I4 - -7- , A 

milk and meat w, total risk was 4.5 x lo", 

HI for this receptor was less than 1.0. 

Tables B.3.2-34 and B.3.2-35 summarize risks and hazards, respectively, associated with 
the South Field for receptors assuming future land use. The greatest risks were 

b ' .  
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-'due to the estimated future presence of uranium-total in groundwater. 

* '  
b j *  * '  
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B-233 
Section #: B.3.3 Page #: B-3-70 Line #: 12-20 Code: 
Original Comment #:. 
Comment: 
Response: 
Action: B.3.3.1 ExDosure Point Concentrations 

- 

Table B.3.3-1-summarizes the exposure scenarios evaluated to assess risk associated with 
the Inactive Flyash Pile. It also summarizes derivation of exposure concentrations 
specific to this subunit. fi 
Bxposure .... . ... . ... point concentrations were derived fro 

For groundwater exposures, data from the Inactive Flyash Pile and the South Field were 
combined to develop source. terms for estimating future groundwater concentrations as 
described in Section 5.0 of this RI report. Exposure point concentrations related to air 

B-234 
Section #: B13.3.2 Page #: B-3-70 Line #: 23-26 Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.3.2 Constituents of Potential Concern 

. .. 

. .. 

B-235 
Section #: B.3.3.3 Page #: B-3-70 - B-3-76 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.3.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Inactive Flyash Pile assuming continued DOE 
are a trespassing youth; ‘an off-property farmer and 

i 9 . * .  

OOl@.g? . S ‘ <  r’ * : t .  
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B.3.3.3.1 TresDassing: Youth 
Risk was characterized for a trespassing youth contacting CPCs via ingestion of and 
dermal contact with surface soil within the subunit; external radiation resulting from 
exposure to surface soil within the subunit; inhalation of particulates; and ingestion and 
dermal contact with surface water and sediment within the subunit. Exposure point 
concentrations for soil- 

inhal iculate concentrations 
were based on air modeling results 

Appendix.A,...and Section 5.0 of this RI report. 
. . . . . . . . . . . . . 

Risks and hazards calculated for the trespassing youth exposed t 
soil on the Inactive Flyash Pile are present 
total risk due to exposure to all CPCs 
primarily due to ! 

. . . . . . . . 

Risks and hazards calculated for the trespassing youth exposed to contaminants in 

in surface water are 

HIS calculated for exposure of a trespassing'youth to CPCs in soil, sediment, or surface 
water did not exceed 1.0. 

B.3.3.3.2 Current Off-ProDertv Farmers 
Risk was characterized for the off-property farmer and resident child contacting CPCs 
via inhalation of airborne particulates and ingestion of airborne particulates deposited on 
homegrown produce or in milk or beef from livestock grazing on particulates deposited 
on off-site vegetation. For these routes of exposure, the exposure point concentrations 
were derived from air modeling results as described in Section B.2.0, Methodology, and 
Appendix A, and Section 5.0 of the RI report. 

The risks and hazards calculated for the current off-p.roperty farmer and resident child 
exposed to CPCs in soil are presented in Tables B.3.3-6(a) and B.3.3-6(b), respectively 

he total risk associated with inhalation of all CPCs in airborne soil 
lo8 and 2.80 x lo9, respectively. Total HIS calculated for CPCs 
low 1.0 forboth the farmer and resident child. 

Risks and hazards calculated for the off-property farmer and resident child exposed to 
CPCs in beef and milk are given in Tables B.3.3-7(a) and B.3.3-7(b), respectively 

. The total risk for all CPCs consumed in beef and milk was 
3 x +l+4-€)i!? for the farmer and child, respectively. 

HI for all CPCs consumed in beef and milk was well below 1.0 for both the farmer and 
child. 

Risks and hazards calculated for the off-property farmer and resident child exposed to 
CPCs in homegrown produce are given in Tables B .3.3-8(a) and B .3.3-8(b), respectively 



r all CPCs consumed in homegrown produce was 
-2 for both the farmer and child, respectiv 

The total HI for all CPCs consumed in homegrown produce was well below 1.0 for both 
the farmer and the child. 

B.3.3.3.3 Current User of Milkhleat Products 
Risk was characterized for a current user of milk and meat products from livestock 
potentially grazing within the ~ , Inactive Flyash Pile 
Boundaries. Exposure point concentrations in meat and milk were derived from the 
maximum eFl&e current deposition rates of airborne Inactive Flyash Pile 
surface soil. 

Risk and hazard to the current user of meat and milk products is given in Table B.3.3-9 
. .Total risk did not exceed 1 x lod and the total HI was well below 

i n  
I .u. 

B.3.3.3.4 Current GroundskeeDer 
Risks and hazards sociated with the current 

B-236 
Section #: B.3.3.4 Page #: B-3-76 Line #: 
Original Comment #: 
Comment: 

Code: 

Response : 
Action: B.3.3.4 Risk Characterization for Future Land Use 

The future scenarios characterized for the Inactive Flyash Pile assuming continued federal 
ownership, include off-property farmer and resident child and an expanded trespasser. 
Future scenarios characterized for the Inactive Flyash Pile, assuming private ownership, 

also not evaluated because there is no usable perched groundwater at the Inactive Flyash 
Pile. Recreational users ... of the Great Miami River were evaluated for federal and private 
ownerships. 

B.3.3.4.1 Future Off-ProDertv Farmers 
The off-property farmer and resident child were presumed to contact CPCs in air via 
inhalation of airborne particulates; by consumption of homegrown produce irrigated with 
contaminated water and on which airborne soil was deposited; by ingestion of milk and 
beef from cattle grazing on vegetation on which airborne soil was deposited and that 
consumed contaminated groundwater; and by ingestion, dermal contact, and inhalation 
of contaminated groundwater. All of the exposure point concentrations for this scenario 
were derived from modeling results as described in Section B.2.0, 
Methodology, and in Section 5.0, and Appendix A of this RI report. 

. .  
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Risks and hazards calculated for the future off-property farmer and resident child exposed 
to CPCs in airborne Inactive 
and B.3.3-1 l@), respectively 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property 
farmer and resident chi1 
12(a) aRB B.3.3-12@), 
Total risk for all CPCs consumed in beef and milk did not exceed 
the farmer or child. HIS for both receptors did not exceed 1.0. 

r 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 

. . .  ownership), respectively. 
& The total HI for all CPCs consumed in 
homegrown produce was well below 1.0 for both the farmer and child 

.. . . .  

The risks and hazards associated with exposures of the off-property farmer and resident 

). Total risk via all r 

2.4 x 10". Most of this risk is attributable to ingestion of the radionuclides uranium-234, 
and uranium-238. Total HI via all routes of exposure to groundwater for the farmer was 

, but for the child, HI was 2.8 due to the ingestion of uranium-total 
. . . . . . . . . . 

B.3.3.4.2 Future ExDanded TresDasser 
The future expanded trespasser was assumed to contact CPCs directly via inhalation of 
airborne particulates; ingestion and dermal contact with soil, sediment, and surface water; 
and external radiation resulting from exposure to contaminated surface soil and sediment. 

sure point concentrations for inhalation of airborne particles 
were estimated from t&kwm&4 modeling results. 
tions were derived from analytical d 

Pile. 

Risks and hazards calculated for the future expanded trespasser exposed to CPCs in the 
soil, surface water, and sediment located on the I 

.... 
risk level. Total risk due to exposure to sediment was 

. < ,+ .. 
,,.,'',:e ! '  * 
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. . . . . . . . . . . . . . .  

in soil, surface water, and sediment at the Inactive Flyash Pile did not exceed 1.0. 

B.3.3.4.3 .Future On-Propem (se&+A& * Farmers 
operty farmer and resident child living 

CkeeFeeeftU and using groundwater underlving the South Field and Inactive Flvash Pile. 

from the Inactive 

hazards were estimated for 

of groundwater underlying the South Field and Inactive Flyash Pile were assessed 
together since it is not possible to estimate the contribution of the risks associated with 
these two subunits separately. 

. . . . . . . .  

Risks and hazards 
resident child expo 

perty RME farmer 
B.3.3-18(a) and B. 

Risks and hazards associated with exposure to contaminants in groundwater for the RME 
on-property farmer and resident child are given in Tables B.3.3-19(a) and B.3.3-19@), 
respectively ( 
property farmer an 
ingestion of uranium-234, uranium-235/236, 
child was 4.7 x lo5 due to 
e e q m ~ & -  Total HIS for the RME fa 
respectively, due to the presence of uranium-total in groundwater. 

Risks and hazards associated with exposure to contaminants in homegrown produce for 
the RME farmer ar 

................... .*....;,:'... . .  
r -  
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Risks and hazards associated with exposure to contaminants in beef and milk for the 
RME farmer and resident child are given in Table B.3.3-21(a) and B.3.3-21@), 

. The risk associat for the farmer 
and for the child w 

ivestock. Hazards associated with this pathway were 
.9 for the child. Most of this was attributable to plant 
uranium-total by cattle. 

CT estimates of risk and hazard for the future on-property farmer associated with 
exposures to surface soil, groundwater, homegrown produce, and beef and milk are given 
in Tables B.3.3-22, B.3.3-23, B.3.3-24 and B.3.3-25, respectively 

uranium. 

B-237 
Section #: B.3.3.7 Page #: B-3-82 Line #: 2-26 Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.3.7 Summaw for Inactive Flvash Pile 

Tables B.3.3-29 and B.3.3-30 summarize risks and hazards, respectively, associated with 
the Inactive Flyash Pile for receptors assuming current land use. 

Exposures of the trespassing youth to contaminated soils were 

thorium-228 & .%l&€?x+ 

Tables B.3.3-31 and B.3.3-32 summarize risk and hazard, respectively, associated with 
the Inactive Flyash Pile for receptors assuming future land use. The greatest 
carcinogenic risk was the risk associated with groundwater use by the RME on-property 
farmer which 

ture estimated concentrations of uranium-234 and uranium- 34h4-02 due 
238 in groundwater. 1 . . .  

homegrown produce contaminated with uranium-total. 

. . .  , C3;.3.Q;?7 
B-242 

c TL. .: ',,, ' i 
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Total estimated risk to the off-property farmers (private and federal ownership) exceeded 
the 1.0 x lod threshold level due mostly to direct exposure to the estimated future 
concentrations of uranium-234 an uranium-238 in' groundwater which together account 
for approximately 95 percent for the farmer and 85 percent for the child total risk to the 
receptor. Total HIS were below 1.0. 

Total estimated risk to the on-property CT farmer was 6.18 lo-' due mostly to the 
presence of uranium-234 and uranium-238 in ground which accounts for 
approximately 95 percent of the total receptor risk. Total HI for this receptor &he€ 

B-238 
Section #: B.4.3 Page #: B-3-82 Line #: Code: 

. Original Comment #: 
Comment: 
Response: 
Action: B.3.4.1 ExDosure Point Concentrations 

Table B.3.4-1 summarizes the exposure scenarios evaluated to assess risk associated with 
the Solid Waste Landfill. It also summarizes derivation of exposure concentrations 
specific to this subunit. 
Exposure point concentrations were derived from analyti 

property farmer, it was assumed that the farmer resided on the Solid Waste Landfill and 
simultaneously farmed that area. The Solid Waste Landfill was chosen as a farm and 
residence site since it is feasible to place either a home or an agricultural field on this 
subunit. Because of the feasibility of constructing a home on the Solid Waste Landfill, 
risks to a potential homebuilder were also determined for this area. Additionally, 
because the Solid Waste Landfill is underlain by perched groundwater, risks to a future 
perched groundwater user were assessed. This and other relevant information regarding 
exposure point concentrations. for the Solid Waste Landfill is summarized in Table 
B.3.4-1. 
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B-239 
Section #: B. 3.4.2 Page #: B-3-104 Line #: 12-14 Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.4.2 Constituents of Potential Concern 

The CPCs identified for surface soil, subsurface soil, 
ized in Tables B.3.4-2(a), (b), 

. Table 3.4-3 summarizes CPCs 
for the Solid Waste Landfill by medium. 

B-240 
Section #: B.3.4.3 Page #: B-3-104 - B-3-107 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.4.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Solid Waste Landfill assuming continued DOE 
are a trespassing youth; the off-property farmer and 

livestock grazing off-property and from produce 
groundskeeper exposed to on-site contaminant 

tw8 a user of meat and milk products from livestock grazing on-property 

B.3.4.3.1 Tresrmsing. Youth 
Risk was characterized for the trespassing youth contacting CPCs via ingestion and 
dermal contact with surface soil within the subunit; external radiation resulting from 
exposure to surface soil and sediment within the subunit; inhalation of airborne 
particulates; and ingestion and dermal contact with' surface water and sediment within the 

soil- 
ulate concentrations 

. . . . . .  

................................................................................... 

Risks and hazards calculated for the trespassing youth on the Solid Waste Landfill are 

Total risk for 

. . . . . . . . . . . . . . . . . . . . . . . . .  

soil, surface wat 

he risks calculated for 
isk for exposure of a 

4 6  . .  
X2k Total HIS calculated for exposure ofa  trespassing youth to CPCs in soil, surface 
water, or sediment on the Solid Waste Landfill were all well below 1.0. 

x 104, lx€t+ws 2.5 :: 143 - 

B.3.4.3.2 Current Off-ProDerty Farmers 
Risk was characterized for the current off-property farmer and resident child contacting 

..I , I  ... 
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5661 
CPCs via inhalation of airborne particulates;. and ingestion of airborne particulates 
deposited on homegrown produce and in milk or beef from livestock grazing on 
particulates deposited on off-property vegetation. For all of these routes of exposure, the 
exDosure Doint concentration was based on air modeling results as described in the - 
Section B.2. 

Risks and hazards calculated -for the off-property  farmer and resident child exposed-to 
CPCs in airborne soil particulates from the Solid Waste Landfill are presented in Tables 

7(b), respective1 . The total risk was 3 4  
for the ild, respectively. The t 

hazard for both the farmer and child was well below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the current off- 
property farmer .. . and . resident . . .  child are given in Tables B.3.4-8(a) and B.3.4-8(b), 

. Total risk for all CPCs consumed in beef and milk was 
-9 for the farmer and child, respectively. The total HIS 

for all CPCs consumed' in beef and milk was well below 1 .O for both the farmer and 
child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
property resident farmer and child are given in Tables B.3.4-9(a) and B.3.4-9(b), 
respectively ( he total risk fo s consumed in homegrown 
produce was for the farmer and child, 
respectively. The total HI for all CPCs consumed in homegrown produce was well 
below 1.0 for both the farmer and child. 

B.3.4.3.3 Current User of MilldMeat Products 

Total risk was less than 1.0 x lod and total HI was well below 1.0. 

B.3.4.3.4 Current Groundskeeuer 

). Total carcinogenic risk 

. .  c. The total HI was less than 1.0. 

B-24 1 
Section #: B.3.4.4 Page #: B-3-107 - B-3-111 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.4.4 Risk Characterization for Future Land Use 

The future scenarios characterized for the Solid Waste Landfill assuming continued 
federal ownership are the off-property farmer and resident child and an expanded 
trespasser. Future scenarios characterized for the Solid Waste Landfill assuming private 
ownership are an on-property farmer and resident child living on and farming the Solid 

FER\CRU2CR\TDO\APP-B.OTHUunc 92 1W' 7:24pm ;Ii B-245 OO%@.SO 



$661 
Waste Landfill; a future home builder; a future perched groundwater user. ReerettiieRal 
Users of the Great Miami River were evaluated @siiisumiqg ...._ . ___ . .._.. ......... ...:.. 4 % ~  federal and private 
ownerships. 

B.3.4.4.1 Future Off-ProDertv Farmers 
For the off-property farmer and resident child 
risks were calculated for exposure to CPCs 
to contact CPCs in air via inhalation of airborne particulates; by consumption of 
homegrown produce on which airborne soil was deposited and that was watered with 
contaminated groundwater; by ingestion of milk and beef from cattle grazing on 
vegetation on which airborne soil was deposited and that consumed contaminated 
groundwater; and by ingestion, dermal contact, and inhalation of contaminated 
groundwater. All of the exposure point concentrations for this scenario were derived 

exposed to CPCs in soil and airborne cont 

well below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property 

for both the farmer and child 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
property farmer and resident c 
B.3.4-14(a) B.3.4-14@), 

). The total risk for all C 

The total HIS for all CPCs consumed in homegrown Droduce were well below 1.0 for 
Y 

both the farmer and child 

The risks and hazards associated with exposure of the off-property farmer and resident 
child 
B.3.4 
exceeded l.0'x"104 and be& total HIS were below 1.0. 

B.3.4.4.2 Future €h+PmwW ExDanded TresDasser 
The expanded trespasser was assumed to contact CPCs directly via inhalation of airborne 
particulates of soil; ingestion and dermal contact with sediment and surface water; 

B-246 00105;1 . * , p  I 
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ingestion and dermal contact with surface soil; and external radiation resulting from 
exposure to contaminated e point concentrations 
for inhalation of airborne were estimated from 
ai4wm-d modeling re point concentrations 
were derived from analytical data. 

Risks and hazards calculated for the future expanded trespasser-d 
soil at the Solid Waste Landfill are presented in Table W 

. . . . . . . . . . .  

Total risk due to exposure to all CPCs in surface water (Table 3 4 4  , 

slightly exceeded the 1.0 x lo4 level due to 
1.0 x 10" risk level. Total, risk due t t 

. . . . . . . . . . . . . . . . . . .  -. Aii HIS were below .1.0.. 

B.3.4.4.3 Future On-Prouertv Farmers 
Risks were quantified for the future on-site farmer and resident child living on the Solid 
Waste Landfill, assuming livestock would be grazing on the landfill and both humans and 
livestock would be using groundwater underlying the Solid Waste Landfill. Risks were 
calculated for inhalation of airborne particulates estimated from modeled results as 
described in Section B.2, and Appendix A, and Section 5.0 of this RI report; and for 
direct contact with soil via ingestion, external radiation, and dermal contact. Risks were 
estimated for ingestion of homegrown produce on which contaminated soil was deposited 
and which was irrigated with groundwater underlying the Solid Waste Landfill; and for 
ingestion of milk and beef from livestock consuming on-property vegetation on which 
airborne soil was deposited and drinking groundwater underlying the Solid Waste 
Landfill. Risks associated with ingestion, dermal contact, and inhalation of contaminants 
in groundwater underlying the Solid Waste Landfill were also assessed. Exposure point 
concentrations for these routes of exposure were based on air and groundwater modeling 
results. 

Risks and hazards for the RME Solid Waste Landfill on-property farmer and resident 
child exposed to CPCs in surface soil and in airborne particulates are given in Tables 

ks for the on- 
urouertv farmer and resident child were resuectivelv. 
B.3.4-19(a) and B.3.4-19@), respectively (.." . . . . . . . . . . . .  

.................................................. . . . . . . . . . . . . . . . .  

Risks and hazards associated with exposure to contaminants in groundwater for the RME 
on-property farmer and resident child are given in Tables B.3.4-20(a) and B.3.4-20@), 
respectively ( . The risk to the farmer and child was W 2 W  
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rn-9 and , respectively. HIS were well below 1.0 for both 
receptors. 

Risks and hazards associated with exposure to contaminants in homegrown produce for 
the RME farmer and resident child are given in Tables B.3.4-21(a) and B.3.4-21(b), 

estimated presence 

Risks and hazards associated with exposure to contaminants in beef and milk for the 

. ..... 
receptors. 

CT estimates of risk and hazard for the future on-property farmer associated with 
exposures to surface soil, groundwater, homegrown produce, and beef and milk, are 

B.3.4.4.4 Future On-ProDertv Solid Waste Landfill Homebuilder 
Risks and hazards for an on-property homebuilder exposed to contaminated subsurface 
and surface soils while building a home on the Solid Waste Landfill are given in Table 

, 

Total HI for the homebuilder 

B.3.4.4.5 
Risks were calculated for a future on-property resident ingesting, dermally contacting, 
or inhaling contaminants predicted to be present in perched groundwater directly 
underlying the Solid Waste Landfill. 

Future On-Propertv Perched Groundwater User 
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groundwater. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

B-242 
Section #: B.3.4.5 Page #: B-3-114 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.4.5 Summary for Solid Waste Landfill 

Tables €%&M2 B.3.4-30 and %3+l33 B.3.4-31 summarize risk and hazard, 
respectively, associated with the Solid Waste Landfill for receptors assuming current land 

P 

(E81054 . .  , .~ 
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Risk exceeded 1.0 x 103 for the RME on-property farmer and 

... 

4&!- 

Risk exceeded the 1.0 x 1Q3 level for perched groundwater users. This was due mostly 

The total receptor risk to the expanded trespasser exceeded 1 .O x lo5 risk due mostly to 
external radiation from radium-226, radium-228, thorium-228, thorium-232, and 
uranium-238 in soil which accounted for approximately 86 percent of the total receptor 
risk. Total HI was below 1.0. 

Total risk and hazard for each user of the Great Miami River was below 1 .O x lo’ and 
1.0, respectively. 

B-250 001055 . . ’ ,  
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B-243 
Section #: B.3.5 Page #: B-3-114 & B-3-136 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.5.1 Exuosure Point Concentrations 

Table B.3.5-1 summarizes the exposure scenarios evaluated to assess risks associated with 
the Lime Sludge Ponds. It also summarizes derivation , . . of exposure . . , . . . . . . . . . concentration specific 
to this subunit. Au Exposure point concentrations were derived from the. 
analytical data on samples collected within the boundaries of the Lime Sludge Ponds 
subunit. For groundwater, modeled data indicated contaminants did not enter the aquifer 

point concentrations for the Lime Sludge Ponds is summarized in Table B.3.5-1. 

B-244 
Section #: B.3.5.2 Page #: B-3- 136 Line #: 11-14 Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.5.2 Constituents of Potential Concern 

The CPCs quantified for the Lime Sludge Pond surface soil 
~ are summarized in Table B. 
fe), respectively ( 
of detection data distribution, 95 percent UCLs, etc. Table B.3.5-3 summarizes CPCs 
for the Lime Sludge Ponds by medium. 

) along with relevant information reg 

B-3-136 - B-3-139 Line #: Code: 
B-245 
Section #: B.3.5.3 Page #: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.5.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Lime Sludge Ponds assuming continued DOE 

.<., ,.. ,. ". .. 
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* 
B.3.5.3.1 TresDassing Youth 
Risk was characterized for the trespassing youth contacting CPCs via ingestion and 
dermal contact with surface soil within the subunit; external radiation resulting from 
exposure to surface soil within the subunit; and inhalation of airborne particulates. 
Exposure point concentrations for the exposure to $&&% ...... _.; soil were based on analytical 
data while the inhaled particulate concentration was based on air modeling results as 
described in Section B.2.0, Appendix A, and Section 5.0 of this RI report. 

................ 

........................ 

d hazards calculated for the t 
presented in Table B.3.54 

youth exposed to CPCs in soil did not exceed HI of 1.0. 

B.3.5.3.2 Current Off-ProDertv Farmers 
Risks were characterized for the off-property farmer and resident child contacting CPCs 
via inhalation of airborne particulates and ingestion of homegrown produce on which 
airborne particulates were deposited; and ingestion of milk and beef from livestock 
grazing on off-site grasses on which airborne particulates were deposited. For all of 
these routes of exposure, the exposure point concentration was based on air modeling 
results as described in Section B.2.0, Methodology. 

The risks and hazards calculated for the off-property farmer and resident chi1 
re presented in Tables B.3.5-5(a) 

The total risk associated with CPCs in 
.4 x lo-' for the farmer and child, r 

0 soil was 1.2 1.3 x 18- 
ely. Total HIS were 

below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property 
farmer and resident child are given in Tables B.3.5-6(a) and B.3.5-6(b), respectively 

all CPCs consumed in beef and milk was 6&&32 
for the farmer and child, respectively. Total HIS for 

all CPCs consumed in beef and milk were well below 1.0 for both the farmer and child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
site farmer and resident child are given in Tables B.3.5-7(a) and B.3.5-7(b), respectively 

nsumed in homegrown produce was W 
for the farmer and child, respectively. 

Total HIS for all CPCs consumed in homegrown produce were well below 1.0 for both 
the farmer and child. 

B.3.5.3.3 Current User of Meat and Milk Products 

current user of meat and milk products from livestock grazing on-property are 
summarized in Table B.3.5-8 ( ). Total risk was ~ ~ + A Q ? + ~ - H w & &  0 ...... 
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. .  

............................................................ 

B.3.5.3.4 Current GroundskeeDer 

........... 

.............................................................................................................. 

B-246 
Section #: B.3.5.4 Page #: B-3-139 - B-3-142 Line #: Code: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.5.4 Risk Characterization for Future Land Use 

The future scenarios characterized for the Lime Sludge Ponds assuming continued federal 
ownership are the off-property farmer and resident child and an expanded trespasser. 
Future scenarios characterized for the Lime Sludge Ponds assuming private ownership 
are an on-property farmer iind resident child living 2 

federal and private ownerships. 

B.3.5.4.1 Future Off-ProDertv Farmers 
For the off-property farmer and resident child, risks were calculated for exposure to 
CPCs in airborne Lime Sludge Pond soil particulates. Receptors were assumed to contact 
CPCs in air via inhalation of airborne particulates; by consumption of homegrown 
produce on which airborne Lime Sludge Pond soil was deposited; and by ingestion of 
milk and beef from cattle grazing on grasses on which airborne Lime Sludge Pond soil 
was deposited and which was watered with contaminated groundwater. All of the 
exposure point concentrations for this scenario were derived from air modeling results 
as described in the methods Section B.2.0. 

The risks and hazards calculated for the off-property farmer and resident child 
exposed to surface soil in the Lime Sludge Ponds are p 

a), B.3.5-10(b), B.3.5-10(c), 
tal risk associated with CPCs 

for the farmer and child 
..................................................... 

respectively. This was due mostly to ingestion and external radiation from radionuclides. 
HIS were below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off- 
property farmer and reside 
B.3.5-ll(a), B.3.5-1 l(b), 
Total risk for all CPCs co 
40-8 

. . . . . . . . . . . . . . .  ............................. 
for the farmer and child 

. . .  
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Total HIS for all CPCs consumed in beef and milk were well below of 1.0 for both the 
farmer and child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off- 
property farmer and 
B.3.5-12(a), B.3.5-1 
Total risk fo 
4.2 x 19 -a 
respectively. Total HIS for all CPCs consumed in homegrown produce were well.below 
1.0 for both the farmer and child. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- 

Risks and hazards associated with groundwater exposure for the off-property farmer and 

below 1.0. 

B.3.5.4.2 Future BRpfeeertu Exuanded Tresuasser 
Risks to the future eqxqxey expanded trespasser were calculated for exposure to CPCs 
detected on-subunit. The expanded trespasser was anticipated to contact CPCs directly 
via inhalation of airborne particulates; ingestion of and dermal contact with on-subunit 
soil; and external radiation resulting from exposure to contaminated on-subunit 
soil. The exposure point concentrations for inhalation of airb 
particles were estimated from airborne soil modeling results, 
exposure point concentrations were based on analytical data. 

.. . 

Risks and hazards associated with expanded trespasser contact with on-subunit surface 
water and sediment were not quantified since no surface water or sediment samples 
within the Lime Sludge Ponds were available. 

Risks and hazards calculated for the expanded trespasser due to direct exposure to soil 

to CPCs in soil at the Lime Sludge Ponds did not exceed 1.0. 

B.3.5.4.3 Future On-Prouertv (-1 Farmers 
Risks were quantified for the future on-property farmer and resident child living emhe 

. , .  . 
I. . C.O.I05;9 a. .L, ,: . * >  f. 
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estimated for the 

Risks and hazards calculated 
property RME farmer and resident child 
Tables B.3.5-15(a) and B.3.5-15(b), respectively . Total risk 
associated with future exposure to soil was 1"-'"" 
for the farmer and child, respectively. For the RME farmer, this risk was primarily due 
to . .  

3 2 *  
~2~~~~ - 9  

4 

Risks and hazards associated with ingestion of CPCs in beef and milk for the on-property 
RME farmer and resident child are given in Tables B.3.5-16(a) and B.3.5-16(b), 

s consumed in beef and milk was 
r the RME farmer and child, 

. Total HIS for 
all CPCs consumed in beef and milk was well below 1.0 for both the farmer and child. 

. . .. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the on- 
property RME farmer and resident child are given in Tables B.3.5-17(a) and B.3.5-17(b), 
respectively Total risk for consumed in homegrown 
produce was 2.5 x N and In,? for the RME farmer and 
child, respectively. Total HIS for all other CPCs consumed in homegrown produce were 
well below 1.0 for both the RME farmer and child. 

CT estimates of risk and hazard for the future on-property farmer associated with 
exposures to surface soil, homegrown produce, beef and milk, and groundwater are given 
in Tables B.3.5-18, B.3.5-19, B.3.5-20, and B.3.5-21 respectively 
All risks j . were below 1.0 x 

All calculated HIS were . .  
below 1.0. 

B.3.5.4.4 
Risk and hazard to a user of perched groundwater underlying the Lime Sludge Ponds are 
given in Tables B.3.5-22@-md-B . 4 . a  '1 2 2 0  for the farmer 

I .  

. I e * .  * ;  
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B-3-142 Line #: Code: 
B-247 
Section #: B.3.5.6 Page #: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.5.6 Summary Lime Sludge Ponds 

Tables B.3.5-25 and B.3.5-26 summarize risk and hazard, respectively, associated with 

trespassing youth excee 

risk to the current groundskeeper 

percent of total receptor risk, and 4 

All calculated HIS 
were below 1.0. 

Tables B.3.5-27 and B.3.5-28 summarize risks and hazards, respectively, associated with 
Lime Sludge Pond receptors assuming future land use. f i  

. I  . 003 061 
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....................... 

Code: 
B-248 
Section #: B.3.6 Page #: B-3-142 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: B.3.6 OPERABLE UNIT 2 CUMULATIVE RISK 

In order to assess the cumulative impact of contaminants present in all Operable Unit 2 
subunits future receptors were assumed to be exposed to contaminants via their presence 
in: 

0 ground water impacted simultaneously by the Active Flyash Pile, Inactive Flyash 
Pile and South Field -- the Lime Sludge Ponds and Solid Waste Landfill were not 
found to significantly impact groundwater; 

0 air impacted by all fine subunits; 

0 surface soil currently existing on the South Field; and, 

0 surface water and sediment impacted by all fine subunits in the Great Miami 
River 

For the purpose of this assessment, the future on-property receptors were assumed to be 
located on the South Field; and the off-property receptors were assumed to be located at 

............................................. 

Estimated risk and hazards to the future off-property farmer due to contaminants present 
in surface soil (South Field), beef and milk, homegrown produce, and groundwater and 

rized in Table B.3.6-1, B.3.  -3, and B. 3.6-4, respectively ( 
. Generallv. risks are on the 1.0 x risk range due uri 

. .  r 
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Estimated risks and hazards to the future on-property farmer due to contaminants present 
in surface soil (South Field), beef and milk, homegrown produce, and groundwater . . . . . . . . . . . . . . . are . . . 

Estimated risks and hazards to the future, expanded trespasser are summarized in 

Tables B.3.6-12 and B.2.6-I3 summarize the risk and hazard to future receptors due to 
the cumulative impact of contaminants present within Operable Unit 2. It is emphasized 
that the risks and hazards presented are those resulting primarily from the three subunits 
contributing most to groundwater contamination: the Active Flyash Pile, South Field and 
Inactive Flyash Pile. 

Section B.4.0 has been completely revised in response to comme-nt B-92 to provide the 
information necessary to make the appropriate risk management decisions. Because the 

- . '  
$ * , - ' .  & t  
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revisions were so extensive, they have been placed within this additional comment section 
of the response document. 

B-249 
Section #: Appendix B.4.0 Page #: B-4-1 Line #: 
Original Comment #: 
Comment: 
Response: 
Action: Section B.4.0 has been revised to the following: 

Code: 
~ .. 
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FEMP-OUO2-5 DRAFT 
June 15. 1994 

B.4.0 SUMMARY'OF HEALTH RISK CHARACTERIZATION 

Receptors and exposure pathways were identified in this baseline risk assessment on the basis of FEMP 
risk assessment policy and Operable Unit 2 specific considerations of current land use and reasonable 

projections of future land use. Confidence is high that the exposure pathways and potential receptors 

likely to experience the greatest potential exposures, and thus risk have been identified and evaluated. 

Although additional receptors and activities could be identified, exposures would be similar to, or less 

than, those estimated for the specific receptors and pathways considered in this analysis. Standard 

(conservative) intake parameters were used for the assessment of all pathways to ensure that potential 

risks would not be likely to be underestimated. 

. .  
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FEMP-OUO2-5 DRAFT 
June 15, 1994 

Solid Waste Landfill 

TABLE B.4-0 
OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 

Lime Sludge Ponds Inactive Flyash Pile South Field Active Flyash Pile 

:esium- 137 radium-226 

adium-226 radium-228 

,adium-228 thorium-228 

horium-228 thorium-232 

horium-230 arsenic 

horium-232 dibenzo(a,h)anthracene 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

plutonium-238 

uranium-234 

uranium-2351236 

uranium-238 

antimony 

arsenic 

beryllium 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

dibenzo(a,h)anthracene 

indeno( 1,2,3-~d)pyrene 

cesium- 137 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

uranium-total 

arsenic no COCs no COCs 

iranium-238 

iranium-total 

uranium-total 

arsenic no COCs 

dieldrin 

thorium-232 

uranium-234 

uranium-2351236 

uranium-238 

uranium-total 

arsenic 

beryllium 

Aroclor-1254 

Aroclor-1260 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

dibenzo(a,h)anthracene 

dieldrin 

indeno( 1,2,3-cd)pyrene 

~ 

uranium-total 

:esium-137 

ieptunium-237 

.adium-226 

.adium-228 

horium-228 

horium-232 

usenic 

)eryllium 

radium-226 
no COCs no COCs 

uranium-234 uranium-234 

uranium-2351236 

uranium-238 
no COCs no COCs 

uranium-2351236- 

uranium-238 

. .. . ,. I uranium-total I uranium-total . .  . . 

radium-226 

arsenic 

uranium-234 

uranium-238 

uranium-total 
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5661 
FEMP-OUOZ-5 DRAFT 

Solid Waste Landfill 

June 15, 1994 

Lime Sludge Ponds Inactive Flyash Pile South Field Active Flyash Pile 

technetium-99 
carbazole 

CROSSMEDIA IMPACT FROM DUST ON BEEFMILK 

neptunium-237 

strontium-90 no COCs no COCs no COCs 

technetium-99 

neptunium-237 
radium-226 

strontium-90 
uranium-234 

uranium-238 
arsenic 

beryllium 

benzo(a)anthracene 
benzo(a)pyrene 

benzo(b)fluoranthene 

dibenzo(a,h)anthracene 
indeno( 1,2,3cd)pyrene 

radon-222 

no COCs 

no COCs radon-222 radon-222 radon-222 

iibenzo(a, h)anthracene 

no COCs 

AD HOMEGROWN I 
cesium- 137 
radium-226 

radium-228 
strontium-90 

technetium-99 
uranium-238 

arsenic 
beryllium 
~ r o c 1 o r i 1 2 ~ 4  
Aroclor-1260 

benzo(a)anthracene 
benzo(a)pyrene 

benzo@)fluoranthene 
benzo(k)fluoranthene 

dibenzo(a, h)anthracene 
dieldrin 

indeno( 1,2,3cd)pyrene 

uranium-234 uranium-234 radium-226 
uranium-2351236 uranium-2351236 strontium-90 
uranium-238 uranium-238 uranium-2351236 
uranium-total uranium-total uranium-total 

no COCs 

LODUCE 

arsenic 

no COCs 
radium-226 

techne tium-99 
no COCs no COCs no COCs 

. . .  
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B.4.2 RISKS FROM NATURAL BACKGROUND 
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5GLP 
A 

All subunit-specific risks in the risk assessment are calculated without subtracting the contribution from 

natural background. In some areas in Operable Unit 2, the concentrations of CPCs are only slightly 

above naturally occurring background levels. Therefore, it is informative to calculate the risks from 

to . .  background ee&&&e~ 

provide a point of comparison for the subunit-specific risks. 

Risks and HIS are calculated by replacing background concentrations for Operable Unit 2 CPCs existing 

at each subunit. The same exposure pathways quantitatively evaluated for the RME on-property resident 

farmer are evaluated. Exposure point concentrations dependent on the results of air and groundwater 

modeling were derived assuming background soil concentrations for the source terms in both groundwater 

and air modeling. Other exposure parameter values used for calculating background intakes are also the 

same as those used for evaluating subunit-specific risks to the RME on-property resident farmer. 

Tables B.4-1 l(a), B.4-ll(b), B.4-1 l(c), and B.4-ll(d) (Attachment 111) present the background risks and 

HIS for the Active Flyash Pile future on-property RME farmer due to background levels of CPCs in 

surface flyash material, groundwater, homegrown produce, and beef and milk, respectively. Tables B.4- 

12(a) and B.4-12(b) compare the total Active Flyash Pile specific carcinogenic risk and noncarcinogenic 

HIS for the future on-property RME farmer to the risks and hazards that can be attributed to naturally 

0 
occurring levels of CPCs. 

Table B.4-12(a) illustrates that the total risk to this receptor assuming background concentrations of CPCs 

. This can be viewed as a "floor" against which to compare the Active 

-3. Review of Table B.4-12(a) also indicates that Flyash Pile specific calculated risk of 
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TABLE B.CU(a) 
COMPARISON SUMMARY OF BACKGROUND RISHS TO ON-SITE RISKS 

ACTIVE PLYASB PILE: CARCINOGENS 

w %ofTocll %ofTocll 
jkmcrlRMR Med iumRiJ ReemcotRiak 

1 SGl 1 0.0096 0.00% 
1 .run 8.01% 0.17% 
2.4- 137% 0.03% 
1.1- 0.63 % 0.01% 
2.8- 1.62% 0.03% 
1.9b-09 0.11% 0.00% 
LIE10 0.01 % 0.0096 
2 . 6 W  14.87% 0.31% 
9 .o&oB 5.18% 0.11% 
2.6E-07 14.94% 0.32% 
8 . 1 W  4.70% 0.10% 
3Jb-09 0.20% 0.0096 
1.6E-07 9.39% 0.20% 
l . l W  61.04% 1.29% 

6.6E-07 37.82% 0.80% 
1.9- 1.11% 0.0296 
3.3Ell 0.00% 0.00% 
3.6E-10 0.02% 0.0046 
53Gl1 0.0046 0.0096 

~ 6 . M  38.96% 0.8296 

Backmound 
6.8512 

0.06+00 
O.OE+00 
O.OE+OO 
7.5E-09 
6.8510 

O.OE+00 
7.6E-08 
3.8- 
l.OE.07 
2.3- 
1.9E-09 
4.9- 
3.0E-07 
4.2- 
2.4- 

O.OE+OO 
O.OE+OO 
O.OE+OO 
4 . 5 ~ 4 ~  

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.1- 
1.3- 

O.OE+OO 
6.7ElO 
2.2ElO 
2.1- 
I .8E10 

, 1.6E-11 
I 33E10 

1.6E-08 

% o f T d  %ofTocll 
Medium Rid Recc~tot Risk 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.005% 
0.0046 0.00% 
2.18% 0.07% 
0.20% 0.01 5% 
0.00% 0.00% 

22.08% 0.67% 
10.96% 0.33 % 
30.03 % 0.91 % 
6.82% 0.21 % 
0.56% 0.02% 

14.18% 0.43 % 
87.00% 2.62% 
12.28% 0.37% 
0.71 96 0.02% 
0.0096 0.00% 
0.0096 0.00% 
0.00% 0.00% 

13.00% 0.39% 

Anenic 
Beryllium 
B - 4 a m -  
m a b y -  
Bcnzo(b)- 

Tioumica lRiak  
T i  

I 1.7Ga 100.00% 2.1 1% 
Groundwater INP237 I 3 . 4 m  0.01 % 0.0096 

1- 84.85% 1.46% 
I3W 9.51 % 0.16% 
53ElO 0.04% 0.00% 
5.6- 0.40% 0.01 % 
8.4E-10 0.06% 0.00% 
13- 94.85 % 1.63% 
1.4- 100.00% 1 .72% 

SR-90 
U-234 
u-2351236 
U-238 
Total Radidogfcd Rid 

9.6E-07 2.04% 1.18% 
1.6E-05 32.87% 18.91% 
8.- 1.74% 1 .00% 
3 . O W  63 3 4  % 36.44% 
4.7E-05 100.00% 57.54% 
8.8E-15 0.00% 0.00% 
43E16 0.00% 0.00% 

TornlavmicolRisk I 93515 0.00% 0.00% 
I Totort 4.7E-05 100.00% 57.54% 

I 4.0E-10 0.03 % 0.00% 
NP-237 
PU-238 
pu-239n240 
RA-226 
Iu-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u-235m 
U-238 
TiRaiidogicolRiSI 

1.4E-08 
1.m 
8.4E-10 
4.1- 
3Jb-09 
2.oul9 
2 3 m  
5.2E-10 
5 3 M ) 9  
6.4E10 
2.8El1 
l.lb-09 
73- 

0.96 % 
0.12% 
0.06 % 
2.89% 
0.25 % 
0.14% 
0.16% 
0.04% 
0.37% 
0.0s 5% 
0.00% 
0.08 % 
5.15% 

0.02% 
0.0096 
0.00% 
0.05 % 
0.00% 
0.0096 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.09% 

3.4E-07 100.00% 3.01 % 
O.OE+OO 0.0096 0.0096 
2.6E-07 
2.813-06 
2.5E-07 
4.913-06 
8.2- 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.24% 
34.01 % 

3.06% 
59.68% 

100.00% 
0.00% 
0.0046 
0.00% 

2.32% 
24.36% 
2.19% 

42.74% 
71.62% 
0.00% 
0.00% 
0.00% 

8.213-06 100.00% 71.62% 
1.8E10 0.16% 0.00% 

0.0096 
0.00% 
0.0096 
9.91 % 
l . l 5% 
0.00% 
0.61 % 
0.20% 
1.88% 
0.17% 
0.01 % 
0.30% 

14.40% 

0.0096 
0.0096 
0.00% 
0.10% 
0.01 % 
0.00% 
0.01 % 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.141 

7.7E-08 70.07% 0.68% 
1 .n-o8 15.54% 0.1591 

O.OE+OO 0.00% 0.0011 
O.OE+OO 0.0096 0.0091 

9.4E-08 85.60% 0.8391 
1 . l W  100.00% 0.9751 

O.OE+OO 0.0096 0.0051 
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Parameter 
NP-237 
RA-226 
SR-90 
U-234 
U-235l236 
U-238 
T d R o d f d o g i C o l m d  

7.2- 100.00% 8.79%1 2.8E-07 3.40% 0.008 
8.2E-05 I 1.1E-05 

0.00% 
0.00% 
0.008 

29.27% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.0096 
0.008 
0.008 
0.01% 
051% 
0.02% 
0.008 
0.03% 
0.00% 
0 3 %  
057% 
0.001 
0.808 
735% 
0.03 96 
0.61 96 
0.00% 
8.79% 
0.00% 
0.00% 
0.00% 

TABLE B.4420 

O.OE+W 
O.OE+OO 
O.OE+OO 

2.5E-06 
8.7E10 

O.OE+Oo 
O.OE+OO 
O.OE+OO 

1 . 9 M  
I.5E-10 

O.OE+OO 
9.1E-13 
1.4E12 
1.3E-11 
2.6E-11 
2.2E-I2 
4.7E-I1 
3.0JXB 
2 . m  
2 . 0 M  

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.9- 

5668 

0.008 
0.00% 
0.008 

21.69% 
0.01 96 
0.008 
0.008 
0.00% 
0.028 
0.001 
0.008 
0.001 
0.008 
0.00% 
0.00% 
0.001 
0.00% 
0.02% 
0.24% 
0.02% 
0.00% 
0.00% 
0.00% 
0.25% 
0.27% 
0.00% 
0.00% 
0.40% 
0.71 96 
0.06% 
1.25% 
2.43 % 

0.001 
0.008 
0.00% 

Op-RoPerty 
Resident B o f T d  SofTocrl S o f T d  S o f T d  

BceUMiIk 
(Dw 

Affected) 

BcevMi 
(Groundwater 

Affected) 

1 1 . o w  0.00% 0.00% I O.OE+OO 0.00% 0.00% 
Medium Riak Recator Risk Backprwnd Medium Risk Receotor Risk Farmer (RM3 

Antrrie 
*Ilium 

T& m d w d  
Toto 

-137 
NP-237 
PU-238 
PU-239r240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u-235m 
U-238 
TorolRndido&al~ 

Anenic 
BevUium 
Bema-= 
&ma)Pynoe 
Beazo(b)-= 

T d  Weal Ris 
TorC 

NP-237 
RA-226 
SR-90 
u-234 
U-235l236 
U-238 
T d  Rodiobgid Rir 
Aneaic 
Belyuium 

T o r o l ~ a l m l  

6.5- 27.16% 7.95% 
1.2E-05 50.36% 14.74% 
2.5E-07 1.03% 030% 
5 .zM)b 21.44% 6.28% 

O.OE+00 0.008 0.00% 
2.4E-05 100.00% 2927% 

3.4E-I5 
7.OE-17 
3.5E-15 
2.4E-05 
1.9- 
6.1Ell 
9.7E-14 
5.1E-14 
7.2- 
4.1E-10 
1.6- 
3.1E-12 
3%-12 
3.3E-11 
8.9E-I1 
4.OE-12 
1.6E-10 
1.2E-08 
4.2E-07 
1 . 5 M 8  
7.9E-10 
2.3E-08 
3.5E-09 
4 . 6 W  
4 . m  
3.1E-12 
6.5E-07 
6 . O W  
2.4E-08 
s.oE-07 

O.OE+OO 
7.2E-06 
6.3E-16 
3.7E18 
6.3E-16 

0.001 
0.00% 
0.008 

100.00% 
0.41 % 
0.01 % 
0.008 
0.00% 
1.54% 
0.09% 
0.34% 
0.00% 
0.008 
0.01 % 
0.02% 
0.00% 
0.03 % 
2.45% 

88.55% 
3.26% 
0.17% 
4.83% 
0.74% 

97.55 % 
100.00% 

0.008 
9.06% 

83.65 96 
0.33 % 
6.95% 
0.008 

100.00% 
0.00% 
0.00% 
0.001 

O.OE+OO 0.00% 0.00% 
9.2E-08 1.12% 0.808 
8.4E-07 10.25% 7.34% 
7 . 5 w  0.92% 0.66% 
1 5Eo6 17.99% 12.88% 
2 5 E w  30.28% 21.69% 

3.2E48 
O.OE+OO 
O.OE+OO 

4.6E-08 
8.1- 
7 . 3 m  
1.4E-07 

, 2.8E47 
O.OE+W 

1 O.OE+OO 
i O.OE+OO 

0.008 
0.00% 

30.28% 
60.57% 
2.72% 
0.00% 
0.008 
0.00% 
6.08% 
0.46 96 
0.008 
0.00% 
0.008 
0.04% , 

0.08% 
0.01 % 
0.15% 
9.55% 

84.30% 
6.15% 
0.00% 
0.00% 
0.008 

90.45% 
100.00% 

0.008 
0.008 
0.56% 
1 .00% 
0.09% 
1.75% 
3.40% 
0.00% 
0.00% 
0.008 
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)*(cdiuq finmeter 
soil NIA 

OmundwaCcr AMic 
Buylliurn 
U - T d  

Tosal Qtantcol Risk 

i . .  

--plopcflY 
ILuident %ofTotll % o f T d  % ofTocrl %ofTad 

p.nncrmm MediumRirl: ReceDtorRiaL Bactnrwnd MediumRirk R W  Ri8k 

1 .%I 1 0.0046 0.0096 O.OE+OO 0.00% 0.008 
1.3E-14 0.00% 0.00% O.OE+W 0.0096 0.008 
7 J M 1  100.00% 75.14% l.OE-01 100.00% 74.965 
7 J M 1  100.00% 75.14% l .OE-01 100.00% ' 74.965 

TABLE B.CU@) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

ACTIVE FLY= PILE NON-CARCJNOCENS 

Rbduce 
(Glouadar.ter 

m=w 
&evMiu 

@ut 

Beryllium 33E-15 0.0046 0.0096 O.OE+W 0.0096 0.0041 
U - l ' d  2.1-1 100.00% 21.41% 2.9E-02 100.00% 213641 

Toral Clwmical Risk 2.1M1 100.00% 21.41% 2.9E-02 100.00% 213691 
TOrol 2.1Ml 100.00% 21.41% 2.9Eo2 100.00% 213691 

Anenic 7.9E-04 21.63% 0.08% S.lE-05 7.66% 0.0441 
BayUium 7.1E-07 0.02% 0.0096 9.1- 0.01 % 0.009 - 'urn 2.9E-03 78.35 % 0.29% 6.2- 92.33% 0.45 9 

T d  M c d  Risk 3.7E-a 100.00% 0.37% 6 . W  100.00% 0.489 

I total I 7JE41 100.00% 75.14961 1.OEOl 100.0046 74.96 41 
Hoawgmam lrrrrnic I 23E-03 89.62% 0.23Sl IJE-04 72.38% 0.1 I 41 

(Groundwater 
A f f ~ ~ k d )  

a . O E ~  0.39% oms 
5.5E-05 27.23% 0.0441 

99.61 % 0.1541 

Bcrylliurn 6.2E-06 0.25 % 
2.6E-04 10.13% 

m=w Total M c a l  Risk I 2.5E-03 99.75% 

Beryllium 1 .%I6 0.00% 0.00% O.OE+OO 0.00% 0.009 
U-Tocrl 2.1E-m 100.00% 2.09% 2.9E-03 100.00% 2.08 9 

T d  Qvmicol Risk 2.1E42 l00.0096 2.09% 2.9EM 100.00% 2.089 
T d  2.lE-m 100.00% 2.09% 2.9503 100.00% 2.08 9 

I 99.61% 0.1591 To& I 2.5E-03 99.75% O . Z % l  2.0- 
Homgmwn l h n i c  I 6.5E-12 0.00% 0.00%( O.OE+OO 0.0046 0.0091 

I Total I 3.7E-03 100.00% 0.3781 6.7E-04 100.00% 0.489 
BeCvMiu IARcaiC I 1.2E-12 0.00% 0.00%1 O.OE+OO 0.0046 0.009 
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i .. - 0 Tables B.4-12(b) illustrates that the total HI hazard to this receptor assuming background concentrations 

of CPCs would be 0.142. This can be viewed as a "floor" against which to compare the Active Flyash 

Pile specific calculated HI of 1.M. Review of Table B.4-12(b)  also^ indicates that &e+mqm& 

i 

2 

3 -  

...\ 

... .~ 

4 

Tables B.4-13(a) B.4-13@), B.4-13(c), and B.4-13(d) (Attachment 111) present the background risks and 

HIS for the South Field future on-property M E  farmer due to background levels of CPCs in surface soil, 

groundwater, homegrown produce, and beef and milk, respectively. Tables B.4-14(a) and B.4-14@) 

compare the total South Field specific carcinogenic hazards and noncarcinogenic risks to the risks and 

hazards that can be attributed to naturally occurring levels of COCs. 

Table B .4-14(a) illustrates that the .total risk to this receptor assuming background concentrations of CPCs 

on the South Field would be x 10% This can be viewed as a "floor" against which to compare 

the South Field specific risk 

.... . - x 10%. Review of Table B.4-14(a) also indicates that 

w 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

i.itffge5. 25 

26 

Table B.4-14(b) illustrates that the total hazard to this receptor assuming background concentrations of 

CPCs on the South Field would be 0. 

n 

. The South Field specific HI of 22 is due me&lyto the 28 

presence of total uranium in groundwater impacted by the South Field. Total uranium was not detected 29 

in background samples. 30 

(POlf3LB 
. , *  

FER\CRUZRI\VDR\APP-B\SECMUune 9. 1994 7:44pm ' . . . Y  ' .  ' 
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Juoe 15. 19w 

TOK 
-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
m-99 
TH-228 
TH-230 
TH-232 
U-234 
U-USIW 
U-238 
TodRodidogiWlRh 

TABLE BA14b)  
COMPARISON SUMMAELY OF BACKGROUND RISKS TO ON-SITE RISKS 

4.3E-06 
3 ,0607 
2 . O W  
7 . 8 W  
4 . M  
2.6607 
8 . M  
1.0803 
1 . w  
1 . 4 w  
9.9E-06 
9.8E-06 
3.5E-05 
l . l u n  
6.0uM 
3 .5E-o6 
3 J M H  
2.0E-05 
3.4E-04 
2.2E-05 
2.6E-06 
2.0MH 
6.9E-05 
1.2E-06 
2.2E-05 
5.4E44 

0 3 %  
0.048 
0.008 
0.008 

6839% 
4.12% 
0.008 
0.01 % 
9.14% 
0.15% 

12.55% 
0.09% 
0.09% 
0.31% 

95.21% 
0.05% 
0.03 % 
031% 
0.17% 
2.98% 
0.20% 
0.02% 
0.18% 
0.60% 
0.01 96 
0.19% 
4.75% 

0.1281 
0.01 % 
0.008 
0.008 

1.40% 
0.008 
0.008 
3.10% 
0.05 % 
4.26% 
0.03% 
0.03 % 
0.10% 

3234% 

0.02% 
0.01 96 
0.10% 
0.06% 
1.01% 
0.078 
0.01 % 
0.06 % 
0.20% 
0.00% 
0.06% 
1.61% 

23.m 

I.IE.02 100.00% 33.95 % 
2.0E47 0.02% 0.009 
4.8- 0.001 0.008 
1.2ti-07 0.01 % 0.00% 
3 .m 33.52% 1.109 
2.oE-05 1.79% 0.06 91 
7.1- 64.66% 2.11% 
1.1E-03 100.00% 3.27 1 

O.OE+W 0.0046 0.001 
1 . 1 w  100.00% 3.2791 
5.4E-07 0.04% 0.001 

: , , 

6 . 1 W  
I .6EO9 
l.lE-09 
4 . m 5  
7.5E-07 
1.9E-05 
3.6E-04 
2.- 
2.1E-08 
7 . 8 W  
7.2E-07 
73E-08 
1.3E-06 
4.3- 

63E-06 
83E-07 

6 . 0 h  
5 .lk.o4 
3 .m 
I .7&06 

5 . p O S  

0.048 
0.00% 
0.008 
3.16% 
0.05 % 
1.26% 

24.21 % 
0.00% 
0.00% 
0.01 % 
0.05% 
0.008 
0.098 

28.91% 

0.43 % 
0.06 56 
3.73% 
4.06% 

38.62% 
2.48% 
P.ll% 

0.001 
0.001 
0.009 
0.149 
0.009 
0.0691 
1.W9 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
1279 

0.029 
0.009 
0.169 
0.189 
1.709 
0.119 
0.009 

S o f T d  % o f T d  
rctPmud Ic(ediumRit Reee~torRiak 

3 . m  3.09% 2.80% 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.1- 
1 . 4 W  

O.OE+W 
O.OE+OO 

2.6- 
1.9E-06 
3.9- 
1.2E-06 
9.8-1 
4.1E-06 
I.IE-03 

O.OE+OO 
O.OE+OO 
2.8E-05 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
I .3m 

O.OE+OO 
O.OE+W 
O.OE+OO 

4 . 1 m  

0.008 
0.00% 
0.00% 

26.23% 
11.62% 
0.008 
0.00% 

0.16% 
32.63 % 
0.10% 
0.08% 
0.34% 

96.55% 

0.008 
0.00% 
237.1 
0.008 
0.00% 
0.008 
0.00% 
1.08% 
0.00% 
0.00% 
0.008 
3.45 s 

22.29% 

0.00% 
0.008 
0.001 

23.80% 
10j5% 
0.00% 
0.008 

20.23 % 
0.14% 

29.61 % 
0.098 
0.07% 
0.31% 

87.23% 
0.00% 
0.00% 
2.15% 
0.00% 
0.00% 
0.00% 
0.00% 
0.98% 
0.00% 
0.001 
0.001 
3.131 

1.2E-03 100.00% 90.369 
O.OE+OO 0.00% 0.001 
6.5E-09 1.61 % 0.0091 

O.OE+OO 0.001 0.001 
1.4E-07 34.64% 0.01 91 
1.3E-08 3.13% 0.009 
2.4- 60.62% 0.02% 
4.0E-07 100.00% 0.03 9 

O.OE+OO 0.00% 0.009 
4.0- 100.00% 0.03 9 
4.8-7 0.96% 0.049 

O.OE+OO 
O.OE+OO 
O.OE+W 

1.9E-06 
2.2E-07 

O.OE+OO 
O.OE+OO 
6 . M  
2.1E-09 
2 . 0 w  
8.613-08 
7.3E-09 
I . 6 W  
2.8E-06 

0.00% 
0.00% 
0.00% 
3.76% 
0.44% 
0.00% 
0.00% 
0.01 % 
0.008 
0.04% 
0.17% 
0.01 % 
0.32% 
5.73% 

0.009 
0.009 
0.009 
0.149 
0.029 
0.001 
0.009 
0.009 
0.009 
0.009 
0.01 9 
0.009 
0.01 9 
0.229 

O.OE+OO 0.00% 0.009 
4.4EOs 88.62% 3359 

O.OE+ 00 0.00% 0.009 
O.OE+OO 0.001 0.009 
O.OE+OO 0.00% 0.009 
O.OE+OO 0.00% 0.009 
O.OE+00 0.00% 0.004 

4 
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I Tola 
1ALL MEDL4 

' s a *  

3.2E-05 100.00% O.lO%l 1 3 M s  100.00% 0.008 
3.4E-02 I 13W 

i' 

SofTod %ofToul 
Medium Risk Pecator Ria 

5.65 S 0.21 1 
0.008 0.00% 
0.008 0.00% 
0.008 0.00% 

94.27% 3.56% 
4 . m  100.00% 3.78% 

O.OE+00 0.00% 0.00% 
2 2 2 x 3  1.84% 0.00% 

O.OE+OO 0.00% 0.00% 
4.2JXs 34.56% 0.00% 
3 .am 3.13% 0.00% 
7.4E-oa 60.47% 0.01 96 
1 . 2 m  0.00% 0.00% 

O.OE+Oo 100.00% 0.00% 
100.00% 0.00% 

6.87% 0.37% 
0.008 0.00% 
0.008 0.00% 
0.008 0.008 
6.36% 0.35% 
0.75 46 0.04% 
0.008 0.00% 
0.001 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01 96 0.00% 
0.10% 0.01 96 
0.01 % 0.00% 
0.198 0.01 % 

14.29% 0.40% 
0.00% 0.00% 
0.00% 0.00% 

81.97% 4.45% 
0.00% 0.008 
0.008 0.00% 
0.00% 0.00% 
0.00% 0.00% 
3.75% 0.20% 
0.00% 0.008 
0.00% 0.00% 
0.00% 0.00% 

85.718 4.66 % 
100.008 

0.008 

566% 

BofTorrl S o f T d  
)c(ediumRisk ReceotorRisk 

0.30 % 0.01% 
2.92% 0.13% 

17.09% 0.75% 
1.30% 0.06% 

71.09% 3.13% 
1 JE-03 4.40% 
6.2W8 0.00% 
1.m 0.00% 
3.- 0.008 
l.lE-04 033 % 
5.9M6 0.02% 
2 . I W  0.64% 
3.3E-04 0.99% 

O.OE+OO 0.00% 

-pwm 
RuideU 

Eamer 
4.4E-06 
4 . 3 m  
2 S W  
1 . O W  
1 .om 

BacLnmmd 
2.aE-06 

O.OE+00 
O.OE+00 
o.OE+00 
4.- 

3.3E-04 
5 JE-06 

0.00% 
0.00% 
0.00% 
034% 
0.01% 
0.25% 

23.32% 
0.008 
0.008 

0.00% 
0.00% 
0.00% 

23.91% 
0.15% 
0.63% 
0.22% 
0.49% 

16.09% 
1.09% 
0.46% 
0.01% 

11.92% 
0.00% 
232% 

3337% 
57.28% 
0.00% 
0.008 
0.008 
0.03 % 
0.00% 
0.06% 
0.10% 
0.008 

0.008 

100.00% 
0.028 

O.OE+OO 
O.OE+OO 
O.OE+00 

4JE-06 
53m 

O.OE+OO 
O.OE+00 

1 . 6 W  
5.1Ei-10 

7 . 4 m  
6- 
13E-07 
1.OEo5 

o.oE+00 
O.OE+00 
5.aE-05 

0.0€+00 
O.OE+00 
O.OE+W 
o.oE+oo 
2 . m  

O.OE+OO 
O.OE+00 
O.OE+oo 
6 . 1 W  

4 . a ~  

3.6E-08 
2.2Ei-11 
1.58-1 1 
1.1- 
1.8- 
8.3WS 
7.8E-03 
6.2- 
4.7E-09 
I . 8 W 8  
6 . 1 W  
63- 
1.2E-06 
8.0503 
4.9w5 
2.1E-04 
7.3MH 
1.6- 
5.4E-03 
3.m 
1 . 5 w  
4.2€)6 
4.0E-03 
1 . 5 W  
7.8E-04 
1 . l u n  
1.9E-02 
1.9E-10 
83W9 
8.8E-08 
1.1E-05 
5.8E-07 
2.1MH 
3.2W5 

O.OE+OO 

0.01 56 
0.01 5% 

33.52 % 
1.79% 
64.66% 

100.00% 
0.008 

100.00% 
0.03 % 
0.00% 
0.008 
0.00% 
0.59% 
0.01 % 
0.43 5% 

40.69% 
0.00% 
0.008 
0.00% 
0.00% 
0.008 
0.01 % 

41.76% 
0.25 96 
1.10% 
0.38% 
0.85% 

28.07% 
1.91% 
0.80% 
0.02% 

20.80% 
0.00% 
4.05 96 

58.24% 
100.00% 

0.00% 
0.03 96 
0.27% 

33.43% 
1.78% 

64.49% 
100.00% 

0.008 

-%w=--- 4.9E-06 

7.1E-05 
O.OE+Oo 

l.lE-09 
O.OE+oo 

4.1- 
3.IE10 
7.2E-09 
1 3Ms 

O.OE+00 

8.77% 
0.008 

32.12% 
2.91 % 

56.21 % 
100.00% 

0.008 0.008 
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Mcdiuq Panmtter 
soil Ancalk 

W r i n  
Beryllium 

T0rCJc&micaIw.L 
Total 

Tributylpholphte 
U-TorJ 

TdQlan iC0 lw .L  
Torol 

Homcpro~rn Arsedc 

Dieldrin 
product Beryllium 

T ~ Q l c m l c o l ~  
Affected) Total 

(ourt 

Horngrow0 Tributylphorphtc 
PfQdUCS U-Td 
(0muodw.t~ . Total Qlcmfcol Risk 

Affected) Total 

Affected) Dieldrin 

Beem h n i c  
(ourt Beryllium 

TOtnlavmir0lw.L 
Total 

Beef/Milk Tributylphoqhk 
(Orwndwakt U - T d  

Total CIumiCol Risk 

c 
Affwted) 

Total 

- .  

% o f T d  % o f T d  
*Ropat)r 

RCidaS % o f T d  % o f T d  
F~mwr (RMn Medium&& Rece~torRiak Backround Medium&& Rece~taRiak 

6 . m  78.67% 0.26% 4.9E-02 83.44% 11.99% 

I . 4 W  1.83% 0.01% O.OE+OO 0.008 0.00% 
7.8E-m 100.00% 033% 5.9- 100.00% 22.75% 
7.8Jz-m 100.00% 0.33% 5.9E-02 100.00% 22.75 % 
8.6E-03 0.05 % 0.04% O.OE+OO 0.00% 0.008 

1.1E+OI 99.95% 75.66% 5.2EU3 0.001 2.00% 
1.1E+01 100.00% 75.10% 5 . 2 ~  0.00% 2.00% 
1.88+01 100.00% 7 5 . m ~  5 . 2 ~ 0 3  0.00% 2.00% 

1 .om1 24.96% 0.45% 83E-02 99.84% 32-23 % 
2.0E-04 0.05% 0.008 1.3- 0.16% 0.05% 
3.2E-01 74.99% 1.34% O.OE+OO 0.00% 0.00% 
4.2E-01 100.00% 1.79% 8.3- 100.00% 32.28% 
4.2E-01 100.00% 1.79% 8 . 3 ~ 0 2  100.00% 32.28% 
2 5 m  0.05 % 0.01% O.OE+OO 0.00% 0.00% 

S.IE+00 99.95% 21.53% O.OE+W 0.008 0.0096 
5.1E+00 100.00% 2154% O.OE+OO 0.00% 0.00% 
S.lE+a) 100.00% 2154% O.OE+OO 0.008 0.00% 

1.4E-01 99.73% 0.59% 1.1E-01 99.89% 42.86% 
1.9- 0.14% 0.008 1.2- 0.11% 0.05 % 
1.9E-04 0.13% 0.00% O.OE+OO 0.00% 0.00% 

42.9 1 41 1.4E-01 100.00% 0.60% 1.1E-01 100.00% 
1.4E-01 99.87% 0.60% 1.1E-01 100.00% 42.91 41 
7 . 6 W  74.08% O.Cn% O.OE+OO 0.00% 0.001 
2 . m  25.92% 0.01% 1.4- 0.00% 0.06 41 
I.OE-02 100.00% 0.04% 1.4- 0.008 0.061 

0.061 

15-l 19.50% om% 9 . m  16.56% 3.77% 

I 1.om l00.00% 0.04%. 1.4- 0.00% 
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Tables B.4.15(a), B.4-15@), B.4-15(c), and 4kwgh-B.4-1S(d) (Attachment In) present the background 

risks and HIS for the Inactive Flyash Pile future on-property RME farmer due to background levels of 

CPCs in surface soil, groundwater, homegrown produce, and beef and milk, respectively. 

16(a) and B.4-16@) compare the total Inactive Flyash Pile specific risk and HIS to the risks and hazards 

that can be attributed to naturally occurring levels of CPCs. 

1 

2 

3 Tables B.4- 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

a 

Table B.4-16(b) illustrates that the total background HI "floor" associated with RME farmer receptor at 

the Inactive Flyash Pile is @ $ M @ W .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The Inactive Flyash Pile specific HI of 22 is attributable almost 
entirely to the presence of total uranium in groundwater (and subsequently homegrown produce and beef 

and m i l k ) . k  . .  

Tables B.4-17(a) through B.4-17(c) (Attachment 111) present the background risks and HI for the Solid 

Waste Landfill future on-property RME farmer due to background levels of CPCs. Tables B.4-18(a) and 

B.4-18(b) compare the total Solid Waste Landfill specific risk and HI to.the risks and hazards that can 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

be attributed to the naturally occurring levels of CPCs. 30 

31 

32 a 33 
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5661 
TABLE B.4-16(.) 

COMPARISON SUMMARY OF BACKGROUND Rlsgs TO O M T E  RISKS 
INACTIVE RYASE PILE: CARCINOGENS 
hRogert). 

Rerideol %offoul SofT'aCrl % o f T d  SofToul 
rmcr (RMR M d i u m W  Refeo torRirL 

2.5E-W 0.24% 0.00% 
2.1E-W 0.20% 0.00% 
5.2E-10 0.05% 0.008 
9.0E-W 0.888 0.00% 
1 . o w  0.10% 0.008 
3JE-11 0.008 0.008 
1.4E-07 13.47% 0.01% 
5.2- 5.1 1 % 0.008 
1 .m 16.37% 0.01% 
1 JE-07 1432% 0.01% 
9.8E-W 0.96% 0.00% 
3 .OM7 29.42% 0.02% 
8.3E-07 81.12% 0.06% 

1.8E-07 17.72% 0.01% 
6.9E-09 0.68 % 0.00% 
4.9- 0.48% 0.00% 

O.OE+OO 0.008 0.008 
O.OE+OO 0.00% 0.001 
O.OE+OO 0.00% 0.00% 

1.9E-07 18.88% 0.01% 
1 . O M  

Backmound MediumRiak R=cutorRisk 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.00% 0.008 
O.OE+W 0.00% 0.008 

5.6E-09 2.1 1 % 1.42% 
5.1E-10 0.19% 0.13% 

O.OE+OO 0.008 0.008 
5.m 2138% 14.40% 
2.8- 10.65% 7.17% 
7 . m  29.07% 1958% 
1.8- 6.62% 4.46% 
1.5E-09 055 % 0.37% 
3 . 6 m  13.74% 9.26% 
2.2E-07 84.31% 56.78% 

3.9- 14.83% 9.99% 
2.3- 0.86% 0.5856 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

4.2- 15.69% 10.57% 
67.35% 100.00% 

I To& 
I NP-237 

2.0M7 0.00% 0.00% 
4.8- 1.61% 0.008 
1.2E-07 0.008 0.00% 
3 . m  34.64% 0.04% 
2.0E-05 3.13% 0.00% 
7.1- 60.62% 0.06% 
1.1E-03 100.00% 0.10% 

0.0E+00 0.008 0.00% 
O.OE+OO 0.008 0.008 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+W 0.00% 0.00% 

wcdiuq 
soil 

Omundwrtet 

Rlrmeter 
Np-237 
PU-238 
Pu-239n40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 
T o d  Rodtdogicol Rkr 

A n e a i C  
Beryllium 
Dibcnzo(a,h)anlhncen 
Lad 
TH-TOTAL 
2-M~thylnaphtl~l~1W 

Totol Ckmical Ris 
Tou 

NP-237 
SR-90 
TC-99 
u-234 
U-235l236 
U-238 
TdRadio&@dw1 

2-Muletbylnrphbukoc 
Lad 
Tributyl phoaplmtc 
U-TOTAL 

rod M c d  

100.00% 
0.02% 

0.00% 
0.01% 

25.13% 
134% 

48.47% 
74.97% 
0.008 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.01 % 

33 5 2  S 
1.79% 

64.66% 
100.00% 

0.008 
0.00% 
0.008 
0.00% 
0.008 

6JE12 
O.OE+OO 

1.4E-IO 
1.3E-11 
2.4E-10 
4.OE-10 

O.OE+OO 
O.OE+OO 
O.OE+00 
O.OE+OO 
O.OE+OO 

PU-238 
PU-239r240 
RA-226 
RA-228 
SR-90 
m-22.8 
TH-230 

U-234 
U-2351236 
U-238 

TH-232 

TdRndi&g&alRi 

Arsenic 
BevUium 
Dibenzo(r&Mthmcec 
Lod 
TH-TOTAL 
2-MUhylarphthleoe 

U-TUTAL 
pborph.ta 

r a c o l ~ ~ w  

l.lE-03 100.00% 74.97% 
2.4E-10 0.0s B 0.008 

0.00% 
0.0096 
2.07% 
0.24% 
0.00% 
0.13 96 
0.048 
039% 
0.03 46 
0.00% 
0.06% 
2.98% 

18.26% 
4.05 96 
0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.00% 

22.31 % 
25.29% 

15E-10 
4.OE-11 
1 . 3 W  
1.9E-09 
7.9E-10 
I . 2 m  
3.0510 
3.4E-09 
l.lE-09 
8.0511 
2.1E-09 
2.4E-08 

3 3E-07 
4.8- 
7.5- 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
45E-07 
4.8E-07 

' 

0.03 96 
0.01 96 
2.75% 
0.39% 
0.16% 
0.25 % 
0.068 
0.70% 
0.24% 
0.02% 
0.43 % 
5.09% 

69.06% 
10.09% 
15.76% 
0.008 
0.001 
0.00% 
0.008 
0.00% 

94.91 1 
100.00% 

0.008 
0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.00% 
0.008 
0.00% 

4 .OE- 10 100.00% 0.10% 
O.OE+W 0.00% 0.00% 
O.OE+ 00 
O.OE+OO 
8.2- 
9.4E-10 

O.OE+00 
5.OElO 
1.6E-IO 
1.6E-W 
1.4E-10 
I .2E-l1 
25ElO 
1.2E-m 

I 

0.02% 7.2E-08 
0.008 1.6- 
0.01% O.OE+OO 
0.00% O.OE+OO 
0.008 O.OE+OO 
0.00% O.OE+OO 
0.00% O.OE+00 
0.00% O.OE+OO 
0.03% 8 . 8 W  L 0.03% I.OE0j 

0.00% 
0.00% 
8.19% 
0.95 % 
0.008 
0.51% 
0.17% 
1 5 6 %  
0.14% 
0.01 % 
0.25% 

11.76% 

72.22% 
16.02% 
0.008 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

88.24% 
100.00% 



. '. 

I TO& 
IALL MEDU 

TABLE B.4-160 

3.2-5 100.00% 2.21%1 23811 100.00% 0.01 % 
15W I 3.9E-07 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.008 
0.01% 
0.00% 
0.12% 
0.008 
0.008 
0.00% 
0.01% 

o.oE+00 
0.0€+00 

1 . 4 W  
1.1510 

O.OE+OO 
6.8813 
1.1812 
9.9812 
1.9811 
1.7E-12 
35811 
1.6- 
25- 
1.8E-w 

O.OE+OO 
0.0€+00 
O.OE+OO 
0.0€+00 

2 . m  

*- 
Residua %ofToul SofToul 

F m n c r O  dium Ri& Pecator Riak, 
6 -2- 0.02% 0.008 
5.1E-08 0.02% 0.00% 
1.1E-04 3351% 757% 
5.9E-06 1.79% 0.40% 
2 . 1 m  64.65 % 14.61% 
3 .m 0.01 % 0.00% 
33m 100.00% 22.60% 

O.OE+00 0.00% 0.00% 
3 3- 
1.1812 

PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
u-238 
roral Radi&gicd Rid 

Ancllic 
Beryllium 
D i b c ~ a J l ~ c e w  
Lud 
TH-TOTAL 
2Mcthyl~phthlcrre 

total Chnical Rizl 

5e 

BafMilk 
(OrOundaWf 

Mated) 

SofToul SofT0C.l 
B.ctprouod M cdium Riak Recentor Rig 

O.OE+00 0.008 0.00% 
6.9812 5.49% 0.00% 
4.2811 33.27% 0.01 % 
3.8812 3.01% 0.00% 
7.4811 58.23% 0.02% 

O.OE+OO 0.008 0.00% 
13810 0.008 0.00% 

o.oB+00 100.00% 0.00% 

Til& 
NP-237 
SR-90 
U-234 
U-2351236 
u-238 
m-99 
T i  R&diolo~cd Rki 

Total Qumlcol Ria 

100.008 22.60SI 13E-10 100.00% 0.00% 
0.00% 0.00Sl O.OE+OO 0.008 0.008 

8.4815 
2.4515 
23E-w 
2.2E-10 
2.5E-w 
1.7E-12 
1.9812 
2.1811 
1.6810 
1.1811 
2.9E-10 
55E-09 
l.lE-07 
5.5E-w 
1 . m  

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8- 

0.008 
0.001 
0.13% 
0.01 % 
0.148 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.02% 
030% 
6.33% 
0.30% 

93.06% 
0.008 
0.00% 
0.00% 

99.70% 
l .SE06 100.00% 0.01 % 
1.9ElO 0.008 0.00% 
8.6- 0.27% 0.01 1 
1.1E-05 33 3 5 %  0.74% 
5.8E-07 1.78% ' 0.04% 
2.1E-05 64.33% 1.42% 
8.8E-m 0.27% 0.01 % 
3.2E-05 100.00% 2.21 % 

O.OE+OO 0.00% 0.001 

0.00% 0.00% 
0.00% 0.00% 
5.08% 037% 
0.39% 0.03 % 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.03 % 0.00% 
0.07% 0.001 
0.01 % 0.00% 
0.12% 0.01 % 
5.70% 0.04% 

87.88% 6.35% 
6.42% 0.46% 
0.00% 0.001 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
94.30% 6.81% 

100.00% 
0.00% 

49.90% 
17.64% 
1.608 

30.86% 
0.00% 

100.00% 
0.00% 

6.85% 

0.01 % 

. .  
: . # 
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FEKP-OUO2-5 DRAFT 
Junc 15, 19% 

*propcflY 
f 

RUidClU % o f T d  % o f T d  % o f T d  S o f l d  
Fimwt(RMEI )cc cdiumRirL: Reewt0rRi.t Backmound MediumRiak ReceDtaRc 'lk 

8 . 6 W  0.05% 0.04% O.OE+00 0.00% 0.00% 
1.8E+01 99.95% 8233% 5.2E-03 0.00% 80.01 % 

TicIurrdrelRiSk I .8E+01 100.00% 8237% 5.2E-03 0.00% 80.01 8 
T. 1.8E+01 100.00% 82371 5.2ul3 0.00% 80.01 % 

Homgmwn h n i c  63E-o) 99.64% 0.00% 1.4- 99.46% 2.12% 
Reduce Beryllium 2.2E-a 0.36% 0.00% 7 . 4 w  0.54% 0.01 % 

H-kPWo ' fWlphOrpbrte 1.M 0.05% 0.01% O.OE+OO 0.00% 0.00% 
Roducc U - r n A L  3.3E+00 99.95% 1534% 9.6E-04 0.00% 14.90% 

)ccediurg Rnmttr - TriaaylPhosphrrs 
soil NIA 

U - r n A L  

TiChRiCUlwrL 63Ew 100.00% 0.00% 1 . 4 w  100.00% 2.13% 
Affected) T. 63- 100.00% 0.00% 1.4- 100.00% 2.13% 
- 

( G d w a t w  TorcJClumicdRisk 33E+00 100.00% 1534% 9.6E-04 0.00% 14.90% 
Affected) T. 3.3E+00 100.00% 1534% 9.6- 0.00% 14.90% 

Beem Anenic 2.2E-04 99.88% 0.00% 4.8E-05 99.82% 0.74% 

Affected) To& W e d  Risk 2.2E-04 100.00% 0.00% 4.8-5 100.00% 0.74% 
70101 2.2- 100.00% 0.00% 4.8-5 100.00% 0.74% 

(Dud Beryllium 2.6E-07 0.128 0.00% 8.5E-08 0.18% 0.00% 

&tW lributyl phosphate 1 .om 0.00% 0.00% O.OE+OO 0.00% 0.00% 
(GnnIndwuu u-mAL 4.9E-01 100.00% 238% 1.4- 0.00% 2.22% 

T i  Qvmicol Risk 4.9E-01 100.00% 228% 1.4- 0.00% 2.22% 
4.9E-01 , 100.00% 238% 1.4- 0.00% 2.22% 

Aff- 
T. 

l A U  MEDU 2fE+Ol I 65E-03 

TABLE B A l W )  
COMPARISON SUMMARY OF BACKGROUND RlsgS fD O W T E  RISKS 

INACTIVE FLYASH PEE: NONCARCMOCENS 



FEMP-OUOZ-5 DRAFT 
Junc 15, 1994 

Tc-99 
T i  Rndiobgicol mk 

T i  atmical  mk 
Torol 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
TorcJ Radiological I&& 

‘Bento(r).othNccne 
BeW4Pm 
1pnzo@)fl- 
lBeazo(gh,i)peryb 
Beryllium 
Lud 
DibenZo(ra1- 
Ldeoo(1.22-aPos 
TH-mAL 
knulthrcre 

TdQumlcalmxk 
l d  

TABLE B.4-1844 
COMPARISON SUMMARY OF BACKGROUND RISKS To ONSITE RISKS 

SOLlD w m  LANDFILL: CARCINOGENS 

3.9E-08 100.00% 0.00% 
3.9- 100.00% 0.00% 

O.OE+OO 0.0096 0.008 
3.9E-08 100.00% 0.00% 
3 -4- 2.80% 0.12% 
1 . O E a  0.01 96 0.00% 
1.1- 0.008 0.00% 
2.1- 1.76% 0.08 % 
3.2-7 0.27% 0.01 % 
1.1-5 9.20% 0.40% 
9.9E-09 0.01 46 0.00% 
9.4- 0.01 % 0.00% 
2 . 9 W  0.02% 0.00% 
3.5E-06 2.898 0.13% 
2 3 E m  0.19% 0.01 8 
l.lE-05 9.26% 0.408 
3.2E-05 26.42% 1.15% 

5.1E-05 41.95% 1.82% 
4.0E-M 3.31 Jb 0.14% 
2.1Eos 17.11% 0.74% 
4.2- 3.48% 0.15% 

O.OE+OO 0.008 0.00% 
33E-06 2.70% 0.12% 

O.OE+OO 0.008 0.00% 
4.5E-06 3.76 % 0.16% 
1 .sa 1.28% 0.06% 

O.OE+M 0.00% 0.00% 
O.OE+00 0.00% 0.00% 

8.9E-05 73.58% 3.20% 
1.2E-04 100.008 4.34% 

. 

Resident B o f T o d  S0fToc.l 
Medium Plrnmeter ediumRisk Rece~torRirt 

soil INP-237- 
1.1E-06 
1 .m 
3 SE-04 
2.0- 
1 JE-07 
3 . 8 W  
2.4- 
5.4- 
1 JE-05 
2.9-5 
1 .M 
1 .m 
3.0-5 
1.3- 
1.2E-05 
2.6E-06 

O.OE+OO 
1 JE-05 

O.OE+00 
7.2E-06 
1 -7E-a 

O.OE+W 
7.0E-05 

O d  0.00% 
0.06% 
0.01 % 

19.86% 12.76% 
11.40% 733% 
0.01 6 0.01 % 

21 3 8 6  13.74% 
0.13% 0.09 46 

30.08% 1934% 
0.82% 0.53 96 
1.648 1.06% 
9.39% 6.03% 

96.06% 61.74% 
1.70% 1.09% 
0.07% 0.05% 
0.69% 0.44% 
0.14% 0.098 
0.008 0.00% 
0.83% 0.54% 
0.00% 0.00% 
0.40% 0.26% 
0.10% 0.068 
0.008 0.001 
3.94% 2.53% 

96ofToc.l %ofToc.l 
ackPmrnd Medium Risk R c c w r  Risk 
O.OE+OO 0.008 0.008 
O.OE+OO 
O.OE+OO 

3.1- 
1.4- 

O.OE+W 
2.6- 
4.3Eo7 
3 . m  
3 . m  
1 . 2 w  
1 . 8 M  
l.lEu3 
2.6E-05 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 

1.3E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+00 

3.9E-05 

0.00% 
0.00% 

27.71 % 
12.28% 
0.008 

23.24% 
0.04% 

32.95 96 
0.03 96 
0.10% 
0.16% 

96.52% 
2.34% 
0.00% 
0.00% 
0.008 
0.00% 
1.14% 
0.00% 
0.00% 
0.00% 
0.00% 
3.48% 

0.008 
0.00% 

25.13% 
11.148 
0.00% 

21.08% 
0.a  % 

29.89% 
0.03 % 
0.09% 
0.15% 

87.54% 
2.13% 
0.00% 
0.00% 
0.00% 
0.00% 
1.03% 
0.00% 
0.00% 
0.008 
0.00% 
3.16% 

o.oE+m 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E46 
2.2E-07 

O.OE+OO 
6.8E49 
2.2E-09 
2.0Eos 
8.3E-08 
7.3E-09 
1.6E-07 
2.4- 

4.4E-a 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2 . 8 m  
O.OE+00 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.7E-05 
4.9E-05 

1.1E43 100.00% 90.70% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
0.00% 0.00% 
0.00% 0.0046 
0.00% 0.008 
0.00% 0.00% 
3.80% 0.15% 
0.45 % 0.02% 
0.00% 0.00% 
0.01 % 0.00% 
0.00% 0.008 
0.04% 0.00% 
0.17% 0.01 % 
0.01 46 0.00% 
032% 0.01 96 
4.81% 0.19% 

89.48% 
0.00% 
0.00% 
0.00% 
0.00% 
5.71 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

95.19% 
100.00% 

3.54 8 ;I 
0.00% 
0.008 
0.00% 
0.00% 
3.77% 
3.96% 

(POPP19 
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I 
IALL MEDIA 
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3 J E m  100.00% 0.00%1 O.OE+W 0.008 0.001 
2.8W I 1.2E-03 

- . - .  . C .  

*- 
R&dtd % o f T d  J6ofTorrl 

Farmer mMEI Medium Risk Recator Risk 
13E-08 100.00% 0.001 
13- 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 

~ 

% o f T d  Iof'Torrl 
Backmound Medium RiJ Recator Risk 

O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.008 
O.OE+OO 0.00% 0.00% 

1.6Ell 0.00% 
5.1E-06 0.59% 
7.8E-07 0.09% 
5 .OEos 5.72% 
2.3- 0.00% 
2.2E-09 0.008 
6.7E-09 0.00% 
3.0EO6 0.34% 
2.0E-07 0.02% 
9 . 6 W  1 .lo% 
6 . 9 W  7.89% 
6.7E-05 7.72% 
1.1E-05 1.25% 
2.0E-04 22.43 % 
4.2E-05 4.83 % 

O.OE+OO 0.00% 
3.1E-06 0.36% 

O.OE+00 0.008 
4.2E-04 48.36% 
6.2E-05 7.16% 

O.OE+W 0.00% 
O.OE+OO 0.008 

8.OE-04 92.11% 

13E-08 100.00% 0.008 
2.0E-07 0.02% 0.01% 
1 JElO 0.00% 0.008 

0.008 
0.19% 
0.a % 
1.80% 
0.00% 
0.00% 
0.00% 
0.1 1 % 
0.01 % 
0.34% 
2.28 % 
2.42% 
039 % 
7.04 % 
1.52% 
0.00% 
0.1 1% 
0.00% 

15.18% 
2.25 % 
0.00% 
0.00% 

28.91 % 
31.19% 
0.008 
0.008 
0.00% 

8.7E-04 100.00% 
3.5E-08 100.00% 

O.OE+OO 0.008 0.00% 
O.OE+OO 0.008 0.008 
O.OE+OO 0.008 0.00% 

3.5E-08 100.00% 
O.OE+OO 0.008 

O.OE+W 
4 . 5 m  
5 . 3 W  

O.OE+00 
1.6- 
5.1E-10 
4.6- 
7 . 1 W  
6.2E-09 
1.3E-07 
5.3- 
5.8E-05 

O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2 . M  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.1E-05 

0.00% 
6.83% 
0.80% 
0.00% 
0.008 
0.008 
0.01 % 
0.11% 
0.01 % 
0.20% 
7.96% 

88.01 % 
0.00% 
0.008 
0.008 
0.008 
4.02% 
0.00% 
0.008 
0.00% 
0.008 
0.008 

92.04% 
6.6E-05 100.00% 

O.OE+OO 0.00% 
O.OE+OO 0.008 
O.OE+ 00 0.008 

0.00% 
037% 
0.04% 
0.008 
0.00% 
0.008 
0.001 
0.01 % 
0.00% 
0.01 % 
0.06% 
4.71 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.22% 
0.00% 
0.001 
0.00% 
0.00% 
0.001 
4.921 
4.98% 
0.00% 
0.001 
0.00% 
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p.m..mctcr 
Ant.& 
r n k  

t o r o l ~ ~  
T d  

NIA 
Ansrric 
Beryuium 

T O d M d R i s k  
T d  

NIA 

h n k  
kryllium 

T d  aumical Risk 
Tornl 

NIA 

I 

o'-Ropew ReridellI I o f T d  % o f T d  % o f T d  % o f T d  
Fanner (RMEl Medium Risk R e c w r  Risk Bactnround Medium Risk Recmlot Risk 

5 .fMn 83.32% 1937% 4.9E-02 83.44% 1938% 
l.lE-02 16.68% 3.88% 9.73433 16.56% 3.85% 
6.8E-02 100.00% 23.25% s.9E-02 100.00% 23.23% 
6.8E-02 100.00% 23.25% 5.9E-02 100.00% 23.23% 

9.6E-02 99.84% 32.90% 83E-02 99.84% 32.91% 
1 JEo4 0.16% 0 . 0 %  13E-o) 0.16% 0 . 0  91 
9.6E-02 100.00% 32.95% 8.4E-02 100.00% 32.9691 
9 . 6 W  100.00% 32.95% 8.4E-02 100.00% 32.9611 

1.3E-01 99.89% 43.75% 1.1E-01 99.89% 43.76'1 
1 . 4 W  0.11% 0.05% I . 2 W  0.11% 0.05 41 
1.3E-01 100.00% 43.80% 1.lE-01 100.00% 43.8141 
1.3E-01 100.00% 43.80% 1.1E-01 100.00% 43.81'1 
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Table B.4-19(a) through B.4-19(d) (Attachment 111) present the background risks and HIS for the Lime 

Sludge Ponds future on-property RME farmer due to background levels of CPCs. Table B.4-20(a) and 

B.4-20(b) compare the total Lime Sludge Ponds specific risk and HIS to the risks and hazards that can 

be attributed to the naturally occurring levels of CPCs. 
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034% 0.28% 
037% 030% 
o.ms 0.07% 
0.221 0.18% 
0.02% 0.02% 
0.00% 0.00% 
3.72% 3.04% 

21.28% 17.41% 

8.94% 731% 
0.71 % 058% 

60.76% 49.69% 
98.80% 80.81 % 

0.99% 0.81 % 
0.06% 0.05 % 
0.01 % 0.008 
0.01% 0.00% 
0.00% 0.008 
0.12% 0.10% 
0.008 0.00% 
0.02% 0.01 % 
0.008 0.008 
0.008 0.00% 
0.008 0.00% 
0.00% 0.00% 
0.00% 0.008 
0.00% 0.00% 
1.20% 0.98% 

235% 1.9381 

TABLE BAfo(.) 
COMPNUSON SUMMARY OF BACKGROUND I U S  TO ON-STE RlSgs 

LIME SLUDGE PONDS CARCINOGENS 

1.lMH 100.00% 81.79% 
1.9E-07 100.00% I .45 % 
1.9E-07 100.00% 1.45% 

O.OE+OO 0.00% 0.008 

-m=* 
Rcridea % o f T d  %oftotal 

knnct(Rhm M cdiumRht & c e u t o r ~  
23E-11 0.00% 0.008 

1.9EO7 100.00% 1.45 % 
6.1E-10 0.10% 0.00% 

3.6- 
3.9E-08 
8.96-09 
23E-08 
2.0E-09 
85E-11 
4.0E-07 
2.3- 
25E-07 
9.5E-07 
7.6- 
6.4- 
1 .own 
1 .Om7 
6.5E-09 
5.4E-10 
5.9E-10 

O.OE+OO 
1.2E-08 

O.OE+OO 
1.9- 
4.3E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 

1 -3E-07 

0.03% 
0.02% 
0.01 % 
0.30% 
0.03 % 
0.01 % 
0.03% 
0.10% 
0.04% 
0.06 I 
0.01 % 
036% 
0.99% 

0.04% 
1 .a% 
0.80% 
0.07% 
0.071 
0.001 
0.01 % 
0.791 
0.001 
0.239 
0.0s 1 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 
Total W o b g i c a l  Ri 

kOclor1254 
Ancnic 
BeozoopY=~ 

3.9E-09 
2.8- 
6.9E-10 
3.8- 
3.6E-09 
8.9E-10 
3.5E-09 
1 3 E a  
5 .om 
7.9E-09 
6.5E-10 
4 . M  
I3E-07 

5 . 6 m  
I .sun 
1 . o m  
8.9E-09 
9.33-09 

O.OE+00 
1 .m 
1 .om 

O.OE+OO 
219- 
6.6- 

0.66% 
0.48% 
0.12% 
655% 
0.62% 
0.15% 
0.60% 
2.24% 

134% 
0.11% 
7.95% 

21.76% 

0.96% 
32.64% 
17578 
151% 
158% 
0.00% 
0.29% 

1 7 3 %  
i '< 0.00% 

' 5.01% 
1.13% 

O.d% 

B-3 18 

SofTocll S o f T d  
Ktnrmnd McdiumRiak ReceDtotRit 

1 SE-11 0.00% 0.00% 
O.OE+00 
O.OE+OO 
O.OE+00 

1 5E-08 
1.4- 

O.OE+OO 
1 .5w 
7.5E-08 
2.1E-m 
LIE08 
3.8- 
9.8- 
6.0E-07 
8.5E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+00 

4.913-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+00 
O.OE+OO 
O.OE+OO 
O.OE+00 

8.9E-08 

0.008 
0.00% 
0.00% 
2.17% 
0.20% 
0.008 

22.09% 
10.95 % 
30.04% 
6.79% 
0.56% 

14.20% 
86.99% 

12.30% 
0.001 
0.008 
0.00% 

0.71 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.008 

13.01 46 

O . d %  

0.008 
0.00% 
0.008 
1 .SO% 
0.14% 
0.00% 

15.27% 
7.57% 

4.70% 
0.38% 
9.82% 

60.15% 
8j0% 
0.008 
0.00% 
0.008 
0.008 
0.49% 
0.008 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.008 
0.008 
9.00% 

m.n% 

6.9E-07 100.00% 69.15% 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.00% 0.00% 

O.OE+OO 0.008 0.008 
O.OE+OO 0.00% 0.00% 

3.9E-10 0.17% 0.04% 
O.OE+OO 
O.OE+OO 
O.OE+W 

2.5- 
2.5E-09 

O.OE+OO 
1 3 w  
4.4E-10 
4 . 1 m  
3.9E-10 
33E-11 
7.lE-10 
35E-08 

O.OE+OO 
1 . s u n  

O.OE+W 
O.OE+OO 
O.OE+00 
O.OE+OO 
O.OE+OO 

4.1- 
O.OE+00 
O.OE+OO 
O.OE+ 00 

001123 

0.008 
0.00% 
0.00% 

10.70% 
1.10% 
0.00% 
0.59% 

,0.19% 
1.80% 
0.17% 
0.01 % 
0.31% 

15.03% 

0.001 
67.26% 
0.008 
0.008 
0.00% 
0.00% 
0.008 

17.71% 
0.00% 
0.008 
0.008 

0.00% 
0.00% 
0.00% 
2.47% 
0.25 % 
0.00% 
0.14% 
0.04% 
0.42% 
0.04% 
0.00% 
0.07% 
3.48% 

0.00% 
15.55% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
4.09% 
0.001 
0.001 
0.001 
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I 
MBDU 

Rrr- 

1 . 4 W  100.00% l . l l%l  O.OE+OO 0.008 0.00% 
1.3E-05 I 9 . 9 w  

00-R0Pert.r 
Reaidee % o f T d  SofToul mm MediumRisk 

O.OE+OO 0.00% 0.008 
O.OE+ 00 0.00% 0.008 
O.OE+OO 0.00% 0.008 
4 . 5 m  7824% 3.54% 
5.8E-07 100.00% 4.53%1 2.3E-07 100.00% 23.12% 
6.1- 100.00% 0.47%( 6 . l S l l  0.008 0.01 % 

SofTouI %ofTouI 
Bukamund MediumRiS RecatorRi4 

O.OE+OO 0.008 0.008 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.008 0.00% 

2 . 0 m  84.97% 19.64% 

6.1- 100.00% 0.47% 
O.OE+OO 0.008 0.00% 

6.1E-08 100.00% 0.47% 
2.9- 031 % 0.02% 
3.6Ell 
2.OE-13 
1.3E-13 
1.7E-08 
43E-IO 
1.4- 
4.8G12 
9.2Ell 
3.2Ell 
1.4E-09 
1.2ElO 
8.3E-m 
3.1- 
1.8E-08 
6 . m  
4 . 2 W  
1.3e-09 
3.9- 

O.OE+OO 
2.6- 

O.OE+OO 
8.0- 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.4E-06 

6.1Ell 
O.OE+00 

6.1Ell 
1.9E-09 

0.00% 
0.00% 
0.008 
110% 
0.03 % 
0.10% 
0.00% 
0.01 % 
0.008 
0.10% 
0.01 % 
0.60% 
237% 
132% 
4-81 96 

30.01 46 
0.94% 
2.80% 
0.00% 
1.84% 
0.00% 
5.79% 
0.00% 
0.00% 
0.008 

97.73% 

0.01 % 
0.008 
0.01 % 
0.19% 
0.008 
0.00% 
0.00% 
1.07% 
0.03% 
0.008 
0.0046 
0.00% 
0.008 
0.01 96 
0.00% 
0.01 % 
1.13% 
0.00% 
5.40% 
0.00% 
0.00% 
0.00% 
0.00% 
1.02% 
0.001 
0.00% 
0.00% 
0.00% 
0.008 
6.42% 

0.008 
0.00% 
0.008 
0.13% 
0.00% 
0.01 96 
0.00% 
0.00% 
0.00% 
0.01 % 
0.001 
0.06% 
0.22% 
0.14% 
0.51 56 
3.21 % 
0.10% 
0.30% 
0.00% 
0.20% 
0.008 
0.62% 
0.008 
0.00% 
0.00% 

10.45% 

O.OE+OO 
O.OE+OO 
O.OE+W 

1 . 1 u l s  
3.OE10 

O.OE+OO 
1.8E12 
3.IE-12 
2.7E-11 
6.9E-11 
5.9E-12 
1.3E10 
1.3E48 

O.OE+OO 
5.4Eo8 

' O.OE+00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 . o w  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
6.4E-W 

0.00% 
0.00% 
0.00% 
2.41 % 
0.008 
0.00% 
0.00% 

13.87% 
0.39% 
0.00% 
0.001 
0.00% 
0.03 % 
0.09% 
0.01 96 
0.16% 

16.9796 
0.00% 

69.89% 
0.00% 
0.008 
0.00% 
0.008 

13.14% 
0.00% 
0.00% 
0.00% 
0.00% 
0.008 

83.03% 
1.4- 100.00% 10.67561 7.7E-08 100.00% 7.54 % 
1.4m 100.00% 1.1181 O.OE+OO 0.00% 0.00% 

1.11% O.OE+OO 0.00% 0.00%( 
O.OE+OO 0.00% 0.00% I O.OE+W 0.008 0.00% 

.~ 

1.4E-07 100.00% 
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)r(ediurg m!Z!s 
soil NIA 
Omundanter NIA 
Homegmwu Ancnic 
Roducc bb(2-E&ylh~~f)phthb 

(Dua Beryllium 
Affectsa) u-TOTAL 

T o r o l d R i # k  
Tolal 

Haaeqroaa NIA 
RodUCC 
(Orarrdalkf 

5 ( *  i 

d b P  

o'-Roge* RddCOt BofTotll % o f T d  % o f T d  I o f T d  
Farmer (RM3 McdiumRirt ReceDtor Rib EacLprmnd MediumRirL RsceD tor- 

3 .m 27.91 % 21.07% 2.9E-04 94.805 70.791 
6.- 0.47% 0.36% O.OE+00 0.00% 0.00% 
4.8- 0.37% 0.2.888 1.9E-06 0.61 % 0.46% 
9.3E-04 71.25% 53.78% 1.4.05 4.59% 3.42% 
13m 100.00% 21.70% 3.1- 100.00% 71.251 
1.3e-03 100.00% 21.70% 3.1E-04 100.00% 71.25% 

Affected) 
BecvMill 

(Dua 
Affected) 

&evMill 

h n i c  1 -3E-04 29.85% 7.32% 1.0- 97.14% 24.60% 
b~-EJhy lheq l )phtbh  1.3E-04 30.77% 7.55% O.OE+OO 0.00% 0.00% 
Beryllium I . 2 w  0 . 2 ~ ~  0.07% 4.7E-07 0.45% 0.11% 
U-TOTAL 1.7E-04 39.10% 9.59% 2sMb 2.41 % 0.61 % 

T d  Chmical Risk 4.3E-04 100.00% 24.52% l.lE-04 100.00% 25.33% 
TO& 4.3E44 100.00% 24.52% l.IE-04 100.00% 25.33 % 

NIA 
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