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Enclosed are two copies of the (LANL) Risk Reduction and Environmental Stewardship­

Remediation Services (RRES-RS) Project's Response to your approval as modified for the Phase 

III RFI Report for SWMU 16-021 (c)-99. The Department of Energy Los Alamos Site Operations 

Office received the approval on June 23, 2004 and the RS Project office received the approval on 

June 23, 2004. 
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PHASE III RFI REPORT FOR SOLID WASTE MANAGEMENT 
UNIT (SWMU) 16-021(c)-99, LOS ALAMOS NATIONAL 
LABORATORY (LANL) 

I certify under penalty of law that these documents and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
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of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false inform . n, including the possibility of 'fine and imprisonment for knowing 
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Response to Approval as Modified 

Dated June 21, 2004 


Phase III RFI Report for SWMU 16-021(c)-99 

(Note: Attachment and comment numbers refer to the original NOD dated 12123/03) 


Attachment 1 General Comment: 

2. 	 The Permittees response to this comment indicates that potential doses from radionuclides of 
concern in surface water were calculated using the RESRAD version 6.21 computer code and 
that the resulting doses will be added to the text of the report. The input and output files from the 
RESRAD runs should be provided to allow for concurrence with the resulting doses. The 
Permittees should provide both the input and output files for the RESRAD files and include these 
files as an Appendix to the report. 

LANL Response: 
LANL has included the RESRAD input and output files as Appendix 1 to this response. The human health 
risk assessment (Appendix K) will be revised pending NMED approval of this response to include this 
information as Attachment 2 to Appendix K of the RFI report. Radionuclide concentration inputs for 
surface water pathway are shown on page 3 of the appendix (item R012). As stated in the NOD 
response, the total dose is 0.000003 millirem per year (mrem/yr), well below the dose of 15 mrem/yr 
allowed by U.S. Department of Energy-Albuquerque Office Guidelines (DOE-AL 2000, 67153). 

Attachment 1 Specific Comments: 

4. 	 Section 1.5.1 Frequency of Detection, pg. 1-18, paragraph 3: 

NMED Comment: 
This comment addressed concerns over the elimination of chemicals detected in less than 5% of 
samples. The response to this comment adequately addresses the comment; however. some additional 
clarification to the response is warranted. EPA guidance (Risk Assessment Guidance for Superfund 
[RAGS], 1989) allows for the elimination of chemicals from a risk assessment if it is detected infrequently 
(e.g., less than 5% per 20 samples). not detected in other sampled media. and/or if there is no reason to 
believe the chemical may be present. However. RAGS clearly states that, "chemicals expected to be 
present should not be eliminated" from the risk assessment. The Permittees must clarify that if there is 
any evidence that a constituent has been historically present at the site, and if data indicate the presence 
of this constituent, then this constituent would be included in the risk assessment. 

LANL Response: 
All detected compounds related to the site history were evaluated in the human health risk assessment. 
As stated in the response to this comment in the NOD response: "no chemical, regardless of frequency of 
detection, was eliminated from the risk assessment if it was detected or had detection limits above a 
screening level. Therefore, the elimination of chemicals based on less than 5% detection does not 
change the results of the risk assessment." Since all detected chemicals were screened in the risk 
assessment, no change to the risk assessment is required. In the future, if LANL can show that a 
constituent is not site related as stated in RAGS (EPA 1989, 08021), then use of the 5% detection rule 
will be requested for that constituent. 

6. 	 Section 1.5.3 Comparison to Regulatory Standards (Water Only), pg. 1-21, paragraph 3: 

NMED Comment: 
Even though NMED has requested that the Permittees use the EPA Region 6 (or 9) residential tap water 
screening levels, the numeric human health water quality criteria for persistent toxic constituents recently 
adopted by the NMWQCC and upheld in the New Mexico Court ofAppeals should be used as surface 
water screening levels in the future. 

LANL Response: 
Noted. 
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21. Section 6.2.1.1 Scoping, Screening and Problem Formulation, pg. 6-10: 

NMED Comment: 
The Permittees' response to this comment is not adequate. NMEO's comment requested that the 
Permittees discuss the impact ofusing an older version of ECORisk (Version 1.2) in lieu of more recent 
versions of the program (it is noted that since the drafting of NMEO's comments, a new release, 
Version 2.0, of ECORisk has been released for review). The Permittees' response was simply a printout 
of the data tables contained in ECORisk, versions 1.2, 1.3, 1.4, and 1.5. This is not acceptable. The 
Permittees must provide a clear discussion as to whether any toxicity reference values for any of the 
constituents ofpotential concern (COPCs) have been updated. As the version of ECORisk that was 
applied is now four versions out-of-date, the Permittees must revise the risk assessment to be based on 
ECORisk 1.5 values, or Version 2.0 if this version has been approved for use. 

LANL Response: 
The combination of exceeding screening criteria and the lack of screening criteria for known contaminants 
in the canyon resulted in the design and performance of a baseline ecological risk assessment for Canon 
de Valle. The design of the risk assessment was conducted in a teaming fashion with NMED. That 
assessment, based upon empirical studies to identify adverse ecological effects in the canyon, was 
designed and executed with NMED and DOE input. Conducting and documenting a baseline ecological 
risk assessment obviates the need to compare versions of ecological screening levels between the time 
when the Problem Formulation was conducted and today. None-the-Iess, information is provided below to 
characterize the differences in ecological screening levels (ESLs) for the 40 chemicals of potential 
ecological concern (COPECs) that came through the selection process described above. 

The contaminant concentrations used to obtain the hazard quotients (HQs) were provided in Tables L-1 
and L-2 in Appendix L, as revised to address the December 2003 NOD. The following steps were taken 
to identify the analytes for which ESL comparisons are made between the most recent EcoRisk database 
and the version that was contemporary at the time the Problem Formulation. 

1. 	 The Problem Formulation that was provided as an attachment to Appendix L documents all of the 
analytes measured in various media at the time that the ecological screening assessment was 
conducted. Table 1 of the Problem Formulation is "Canon de Valle Ecological Risk Screening 
Assessment, All Detects for All media." That table lists 90 analytes. Inclusion in the table means 
that the analyte was detected at least once in one media. 

2. 	 There are 14 radionuclides in the list of 90 analytes. Thirteen of them were eliminated in the 
Phase II RFI as not associated with the facilities and within the ranges of background and fallout 
concentrations. Cesium-137 in sediment is eliminated in the Problem Formulation because only 
one value exceeded sediment background. The maximum cesium-137 value is well below the 
lowest ESL screening criterion. 

3. 	 There are 16 analytes that are detected at a rate of less that 5% for each media. The list of 
analytes is: benzoic acid, benzyl alcohol, bromomethane, butanone, chlorophenol, total cyanide, 
di-n-octylphthalate, dinitro-2-methylphenol, dinitrobenzene, fluoranthene, methylene chloride, 
nitrobenzene, nitrotoluene, phenol, pyrene, and tetry!. These analytes are eliminated. 

4. 	 As described in Section 2.4 of Attachment 1 to Appendix L, there were 7 organic chemicals 
identified in the Problem Formulation that are eliminated due to low numbers of detections and 
very low concentrations. 

5. 	 There are 10 anions, cations and essential nutrients in water that are not RCRA contaminants. 
Examples include calcium, chlorate, chloride and sulfate. They are eliminated. 

6. 	 Potassium is the one common analyte in soil and sediment that does not exceed background. 
Potassium is eliminated. 
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7. 	 Cesium and rubidium were collected in three and four water samples, respectively. These data 
were used for geochemical analysis of water and do not represent contaminants in the 
environment. They are eliminated. 

The steps above result in a total of 40 COPECs that are compared to ESLs from EcoRisk database 
version from 2000 and the most current version as of this writing, Version 2.0a. 

Lists of COPECs 

The ESL comparisons are conducted by general media categories based on each media's cohort of 
receptors. The media categories are soil, sediment, and water. The soil receptors are generic plant, 
generic invertebrate, robin as insectivore, robin as herbivore, robin as omnivore, kestrel as carnivore, 
kestrel as omnivore, cottontail, mouse, shrew, and fox. The sediment receptors are swallow, bat and 
generic aquatic community exposed to sediments. For the water exposure pathway the receptors are 
robin, kestrel, deer mouse, cottontail, shrew, fox, swallow, bat, and the generic aquatic community. Each 
COPEC in the list of 40 may be a COPEC for any or all of the media types. In order to be a COPEC for a 
particular media, it has to be detected at least once in that media. Tables 1,2, and 3 provide the lists of 
COPECs for soil, sediment and water, and the ESLs that were used at the time of the Problem 
Formulation (2000). These tables also list the ESLs from Version 2.0a (2004) of the EcoRisk Database. 
Tables 4, 5, and 6 are comparisons for the ESLs from 2000 and 2004. Each entry in the latter tables is 
the ratio of the 2000 ESL to the 2004 ESL. If the value is greater than 1.0 then the 2004 ESL value is 
smaller than the 2000 ESL. 

Soil ESL Comparisons 

Values that are greater than 2.0 are bolded in Table 4 to draw attention to present-day ESLs that are less 
than half of the values used in 2000. The pattern that emerges is that antimony, barium, boron, cadmium, 
chromium, copper, lead, mercury, nickel, silver, vanadium and zinc have lower ESLs in the present 
version of ESLs across many of the receptors. Of these, barium, copper, lead, and silver were already 
COPECs. 

Four of the analytes, antimony, chromium, mercury, and vanadium have maximum values that are below 
their respective LANL background values. Some ESLs for these four analytes are exceeded, but these 
ESLs are also below the LANL background values. Cadmium has a single value out of 30 (10 detects) 
samples that exceeds the shrew ESL. The low rates of detection combined with a single value exceeding 
a single ESL indicates that the cadmium concentrations in Canon de Valle do not pose a chronic 
exposure risk. The plant ESL is the only one that is exceeded for nickel. The 95% upper confidence limit 
on the mean nickel concentration is 16.5 mg/kg, well below the plant ESL of 20 mg/kg. These results 
indicate the nickel would not be carried forward as a COPEC in a screening ecological risk assessment. 

Some of the ESLs in the most recent database are larger values than the 2000 values. With the current 
values, deer mouse exposure to RDX in soil would be eliminated as contaminant-to-receptor combination 
of potential concern. 

The only two analytes that might have been added as COPECs due to the 2004 ESLs are boron and zinc. 
Their inclusion would not have changed the study design because analysis for metals in small mammal 
samples was part of the design. Additionally, if any other contaminant was causing an adverse ecological 
effect in the canyon, the small mammal population studies were designed to detect that effect. 

Sediment ESL Comparisons 

Values that are greater than 2.0 are bolded in Table 5 to draw attention to present-day ESLs that are less 
than half of the values used in 2000. The ESLs that changed to lower values are cadmium, chromium, 
copper, lead, mercury, silver, and zinc. Of these copper, lead, and silver are already COPECs. The 
maximum value for cadmium exceeds the sediment ESLs. However, cadmium is a water COPEC and is 
therefore addressed in the aquatic study design. The maximum value for zinc is lower than the sediment. 
ESLs that are greater than the LANL background value. The maximum value for chromium in sediment 
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does not exceed any of the sediment ESLs. With the current values, silver exposure to swallow and HMX 
exposure to bat would be dropped as contaminant-to-receptor combinations of potential concern. Mercury 
is the only analyte that exceeds ESLs that was not included in the original Problem Formulation list of 
COPECs for sediment. The aquatic study design would not have been changed with the addition of 
mercury as a COPEC because the target analyte list of metals, including mercury, was quantified in 
sediment samples are part of the field study. The field studies were designed to detect adverse effects 
due to any contaminant in sediments. 

Water ESL Comparisons 

Values that are greater than 2.0 are bolded in Table 6 to draw attention to present-day ESLs that are less 
than half of the values used in 2000. The ESLs that changed to lower values are barium, chromium, 
cobalt, copper, lead, mercury, and nickel. Of these, barium and cobalt are already COPECs in water. 
The maximum values for chromium and mercury do not exceed any of the ESLs. The maximum values 
for copper, lead, and nickel exceed the aquatic community criteria only. Copper and lead are sediment 
COPECs and are therefore addressed by the aquatic study design. The current ESLs would not have 
dropped any of the contaminant-to-receptor combinations identified in the Problem Formulation. The 
aquatic study design would not have been changed by the inclusion of nickel as a COPEC because the 
target analyte list of metals, including mercury, was quantified in water samples are part of the field study. 
The field studies were designed to detect adverse effects due to any contaminant in water. 

Attachment 2 General Comments: 

3. 	 The response to the comment is not adequate. The comment requested tables that clearly 
indicate what values were applied from the ECORisk database, each toxicity reference value for 
each receptor species, and the concentrations used to obtain the HQs for species. The response 
provided by LANL was a printout of the entire database, which contains data for several 
constituents that are not COPCs. This is not acceptable. The tables must be revised and should 
specifically address the COPCs and the associated toxicity data. The Permittees must revise the 
report accordingly. 

LANL Response: 
Refer to Specific Comment 21 for more information. The ecological risk assessment (Appendix L) will be 
revised to reflect the information provided above and in the attached Appendix 2. 
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TA 16 

6.21 
RESRAD 

T~ Limit 0.5 year 
Parameters 

06/29/2004 10:48 
File: 

Pag" 
Sitel.RAD 

Table of Contents 

Part t-1j xture Sums Single onuclide Guidelines 
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Summary of Pathway Selections ....... . ................. ,. 
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"""ime 


13 

14 

Time 

Rati Summed Over All Pathways , ..... , .... 17 
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Per Nuclide All Pathways ............... . 
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http:Contaminat.ed


3.000E+01 
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RESRAU, Version 6.21 T~ Limit O.S year 06/2 10:4 Page 

Summary : TA 6 RESRAD fault Parameters rile: 5i1:81. 

Related) Par'd:neter SL::nr:~a::-" 

Fl1e: Morbidity 

Parameter 

Name 

Dose conversion inhalation, mrem/pCi: 
B-1 Am-24 1 
B-1 Np-237+0 

B-1 Ru-l06+D 

B-1 Th-229+0 

B-1 .350E-Ol 

Dose conversion ~cictors ingestion, 
0-1 

D-l 
0-1 

_.Th-229+D I 

transf~r factors: 
ratio, dimensionless 

D-34 Am-241 milk/livestock-intake rot 
0-31 

1 concentration ratio, dimensionless 
Ilivestock-intake ratio, 

milk/livestock-intake ratio, IL)! 

concentration ratio, dimensionless 
beef/livestock-intake ratio, 

0-34 milk/livestock-intake rat I (pCi/d) 

D-34 
0-34 concentration dimensionless 
0-34 ratio, id) 

0-34 
0-34 
0-34 U-233 , plant/soil concentration ratio J dimensionless 
0-34 U-233 , beef/livestock-intake (pCi/kg) 

0-34 U-233 mil ivestock-intake (pCl/L)1 

0-34 

I 

D-5 Bioaccumulation factors, fresh watel- t 

D-5 Am-24 , fish 

D-5 I>m-241 , crustacea and mollusks 

0- Np-2 +D, fish 

0-5 

0-5 
0-5 

D-5 
D-5 
0-5 

D-S 

D-5 
D-5 

Np-237+D , crustacea and 1usks 

Ru-106+D, fish 

Ru-1Q6+D crustacea and mollusks 

Th-229+0 , fish 

Th-229+D , crustacea and mollusks 

U-233 , fish 

1. 

U-233 , crustacea and mollusks 
1.0008+01 

6. 

.000E+01 

2, 1 ) 

2/ :2 

, ) 

BIOFAC( 1,2) 

BIOrAC( 2,1) 

8IOFAC ( 2,2) 

BIOrAC ( 

BIOf'AC ( 2 ) 

BIOFAC ( 4, ) 

BIOFAC( 4,2 

BIOFAC( 5,1) 

BrorAC( 5,2) 



RESRAD, Version 6.21 T~ Limit 0.5 year 06/29/2004 10: 8 Page 
Summary TA 1 RESRAD Default Parameters File: Sitel.RAD 

Site-Specific Parameter Summary 

User Used by RESRAD 
Menu Parameter Input De IIf different trom user 

Area contaminated zone (m**2) 1.000E+04 .000E+04 
ROll Thickness of contaminated zone Iml 1.000£+01 .OOOE+OO 
ROll Length parallel aquifer flow (m) 1. 1.000E+02 
ROll Basic radiation limit (mrem/yr) 2.500£+01 2. 

Time since placement of material (yr) 1.000E+00 O. OOOE+OO 

Times for calculations Iyr) 1. 1.000E+00 

Times for calculations I .OOOE+OO 3. 


ROll Times for calculations (yr) 1.000E+01 
ROll Times calculations Iyr) 3.000E+Ol 
ROll Times calculations 1.000£+02 
ROll Times calculations (yr 3. 

ROll Times fc)r calculations (yr) 1. 000£+03 

Times for calculations (yrl not used 

Times for not used 


A'71·-241 8. 
R012 I Initial principal radionuclide 

Concentration groundwater ILl: O. 

R012 in groundwater IpCi/L) : O. 

ROI2 	 Ini~~al princ:pal r3dion~clide 

ROI3 	 Cover depth .OOOE+OO 
Density of material *3) not used 
Cover depth erosion rate (m/yr) not used 

Ron Density of contaminatc(j zone ( .500E+OO 

RO Contaminated erosion rate .OOOE-O] 
Contaminated zone total porosity 

Ron Contaminated zone field capacity 
Ron Contaminated zone hydraulic conduct 'm/yr) 

Ron Contaminated zone parameter 
Average annual wi rid speed 
Humidity in Ig/m** ) not used 8.000E+OO 

ROI Evapotranspiration coefficient .OOOE-Ol 5.000E-Cl 
ROI3 Precipitation 1.OOOE+OO 1. OOOE+OO 
ROl3 Irrigation Im/yr) 2.00DE-Ol .OOOE-O 

l!Tigation mode overhead overhead 

R013 Runoff coe:ficient 2.000E-Ol 
ROl3 Watershed area for stream or (m**2) 1.000E+06 
ROl] I Accuracy for water/soil oomputations 1. 

1.500E+OO 
R014 Saturated zone total porosity ~.OOOE-01 4.000E-01 
R014 Saturated zone effective porosity .000E-01 2.00GB-Ol 
ROl4 Saturated zone field capacity 2.000E-01 .000E-01 
ROll Saturated zone hydraulic conductivity (m/yr) l. 1.000E+02 
R014 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 
R014 Saturated zone b parameter 5.300E+OO 5. 

Water table drop rate Im/yr! .000E-03 1. 

R014 Well pump intake depth below water table) .000E+01 
R014 Model: Nondispcrsion or Mass-Balance (MB) ND 
R014 Well pumping rate (m** used .500E+02 

14 Density of satur·ated zone (g/cm**3) 

Parameter 

Name 


ARE." 

J.,CZPAQ 
BRDL 
1'1 

T ( 2 

T ( 3) 

T I 4) 

T 
6 

T 7 ) 

T 
T( 

T 

81 	I I) 

I 3) 

C:OVERO 
DENSCV 

DENSCZ 
VCZ 

HCCZ 
BC~ 

WIND 
HUMID 
EVAPTR 
PRECIP 
RI 

RUNOFF 
WAREA 
EPS 

DENSAO 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MODEL 
UW 
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Summary TA 16 RESRAD Default Parameters File: Sitel.RAD 

3i te-Spec.i fic ?aramete.:r Summary· {cor. tinued} 

User Used RESRAD Parameter 
Menu Parameter Input Defaul t I If fferent from user input) Name 

~--

R015 unsaturated zone strata 

zone 1, thickness 1m) 4. 4, OOOE+OO I H ( ) 

zone 1, soil density 3) 1.500E+00 1. 

zone total porosity 4. 4.000E-Ol 

ROI 

R015 

R015 

ROlS 

unsat. 

Unsat. 

Unsat. 

Unsat. 

zone 
zone 
zone 

, 
1, 

1, 

L, 

effective porosity 

fie Id capacity 

I-specific b parameter 

hydraulic conductivity (rn/yr 

.OOOE-Ol 

5.300E+00 

1. 

2.000E-Ol 

2. 
c" . 
1.000E+Ol 

EPUZ (1) 

f'CiJZ (1) 
BUZ(l) 

Distribution coefficients for Am-24 

R016 
R016 

Contaminated zone (crn**3/g) 

Unsaturated zone 1 

Saturated zone I 

Solubi 

2.000E+01 

2.000£+01 

.OOOE+OO 

.OOOE'OO 

2. 

O. 

not 

9E-03 

used 
'"-LEACH ( 
SOJ.lJBK( 

1 / 1) 

1 ) 

16 I Di coefficients Ru-lO 

R016 

R016 

ROl 

Saturated 
Le.ach r"ate 

Solubility 
(/yr) 

constant .000£+00 I O.OOOE+OO 
1.558E-01 

used 

DCNUCCi 
DCN'JCU{ 

DCNUCS ( 
ALEJ\CH ( 

SOLUBK ( 

3 ! 
3,1 

3 

R016 
R016 

R016 

Dlstribu::ion 
Contarr,i~atcd zone 
Unsatura~ed zone 1 
Saturated (cm~*j/g) 

Leach rate 
ity constant 

daL<Jhter 
.S74E+02 

L. 

.574E+02 

1. 94E-04 

not used 

R016 

R016 

6 

R016 

I Distribution coefficients for 
Contaminated zone (cm* 

Unsaturated zone (cm* 
Saturated zone (cm WW 3/g) 

Leach rate 
Solubility constanL 

daughter Th-229 

.OOOE+OO 

.OOOE+OO 

.OOOE+04 

.OOOE+04 

O.OOOE+OO .556E-07 
used 

DCNUCS( 
Al.EACH( 
SOLlJBK 

4) 

R016 
R016 

R016 

R016 
16 

Distribution coefficients for 
Contaminated (cm**3/g) 

Unsaturated zone (cm"3/g 
Saturated zone ( '3/g 

rate (/yr 
Solubility constant 

daughter 
01 5.000E-.-01 

.000E-.-01 

.000E+01 

.OOOE+OO 
O. 

6.638E-04 
used 

DCNUCCI 
DCNOCU 
DCNUCS( 5 
ALEACH( 5) 
SOLOBK I 5) 

ROP 

R017 

ROl7 

R017 

R017 

Inhalation rate (m"3/yr) 

Mass loading for inhalation ig/rn**3 
Exposure duration 

I Shielding factor, inhalation 
Shielding factor, external gamma 

fraction of time spent indoors 

Fraction of spent outdoors site) 

5. 

2.500E-Ol 

.4 03 

2.500E-Ol 

INHALR 

MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
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factor flag, exlernal 

Radii of shape array if FS ) : 

Outer annular radius (m), ring 

Outer radius ring 2: 

Outer annular t ring 3: 

I 

not used 

not used 

not used 

5. 
7.071E+Ol 

.OOOE+OO 

ROU 

ROl7 

ROl7 

Ron 
R017 

R017 

R017 

Ron 

ROlS 
R01S 

8 

8 
ROl8 

ROl 

R018 
R018 

R018 

R018 

ROB 

9 

9 

R019 

R019 

Site-Specific 

Outer annular ring 4: 


Outer annular ring 

Cuter annular 6: 


annular radius {m) I 7: 

annular radius (m), 8: 

Outer annular rddiu5 , ring 9: 

Outer annular (m), ring 


Outer .::Annular radius (rni I r'ing 1 : 

Outer radius (m.), ring 12: 


af annular areas F.REA; 

2 


Rbg 

Ring 


Ring 


Ring 


Ring 


Ring 

Ring 


Ring 


Fruits, vegetables and consumption (J.:g/yr 
vegetable consumpt 

Milk (L/yr) 

Meat (kg/yr) 

Fish consumption ( 

Other seafood consumption (kg/yr) 
Soil ingestion rate (g/yrl 
Drinking water intake ( 

Contamination fraction of drinkirlg water 

Contaminacion fraction household water 

Contamination fraction of livestock water 

Concamirlation fraction of irrigation water 
Contamination fraction of aquatic food 

Contamination fraction of plant 

Contamination fraction meat. 

Contamination fraction of milk 

Livestock fodder intake for meat 

Livestock fodder intake for milk 
Livestock water intake for meat 

Livestock water intake for milk 

Livestock soil intake (kg/day) 

food 

(kg/day) 

(kg/day) 
(L/day) 

(L/day) 

File: Silel.RAD 


Parameter Summary 


not used .0008+00 

used 
not used 
not used 
not 
not: 

used 

used 

used 

not 

not used 

not used 
used 

not uscd 

used 
noL llsed 
not 

not used 

used l. 

not used .400E~Ol 

not used 9. 
not. used .300E'Ol 

5.4 DOF+Da 
9. 

noi:. used 
5.100E-.-02 

1.000E+00 

used 

used 
not used 

not used 

not used 

not used 1-1 
not used 1-1 

1 
used I 6.800E+01 

used I 5. 
not used 1 5. 
not used I 1.600E+02 

not used I 5.000E-Ol 

3. 

Parameter 

Name 

FS 

RAD_SHAPE! J) 


R.tcD_ SHArE ( 


RAD_SHAPE ( 3) 


RAD_SHAPE! 


PAD SHAPE 


RAD SHAPE 


FAD_SHAPE! 7) 


RAD_SHhPEI ) 


RAD_SHAPE ( 


RAD_SHAPE(l 
l<AD SHAPE 

RAD (12) 

FRACAI 1) 

FRACA( 21 
FRAC,"\ I 31 

FRACAI 
FRACAI 

DI8TIli 

DIET ( I 
DIETl 
DIET(4 
DIET(S) 
DIET(6) 

SOIL 

DWI 

FDvl 
FHHvl 

FLW 

FlRW 

FR9 

I"PLANT 
,MEAT 

E'MI LK 

LF15 

LFl6 
LWI5 

LWI6 

LSI 



RESRAD, 
Summary 

C14 
C14 

C14 

C14 
C14 
C14 
C14 

STOll. 

Version 6. T~ Limit 0,5 year 06/29/2004 10:48 Page 

TA RESRAD Default Parameters file: SHel. 

Site-Specific: Parameter S~m."i',ary 

R019 
R019 

R019 
9 

R019 
R019 

Drinking water fraction from water 
Household water fractiun from ground water 
Livestock water fraction from ground water 
Irrigation fraction ground 

weighL yield for Non-Leafy (kg/m**2) 
ItJet weighl yield for Ikg 

weight y for (kg/rn· 

R19S I (years 
for 

NOE-Lea.f;:/ 

for 
Interceptlon for 

for Fodder 

Interception Fract 

Wet 

Non-Leafy 
Leafy 
Fodder 

Weatheri~g Removal 

User 

user! 

9.000E-01 
.OOOE+OO 

not used .000£+00 
used .OOOE+OO 
used 

llsed 
l. 

not lj sed 

used 

7.500S--01 

Paramet.er 
Name 

t1LFD 

DM 
DROO! 

,GWDW 

FGWHH 

FGWLW 

FGWIR 

RWET (I) 

RWET 

RIvET 

STOll. 

STOR 

STOR 

R02l 
R02l 
R02l 

{g/cm** 

CO!ltarninaled soil 
of vegetation carbon soil 
of carbon from air 

layer thickness in soil (m) 
flux soil 
flux soil 

Fractiorl of grain caLtle 
Fr"action ot in milk feed 

cor~ection fa(:tor for formt, 

Storage t:imes of nated foodstuffs 
Fruits, non-leafy vegetables, grain 
Le~ vegetables 
Milk 
Meat and poultry 
fish 

CrustaccH mollusks 

water 

Surface water 

Livestock fodder 


Thickness of building foundation 1m} 
Bulk of building foundation ~3 

Total porosity of the cover material 
Total porosity of the building foundation 

not used 
not 


used 

llsed 

used 


not 

} ; 

1.400E+0 
1.000E+00 

.0002+00 

.000£+01 2, 

7. 7. 

7. 7.000E+00 
O. 	 1.000E+00 

.OOOE+OO 1.000E+OO 

.500E+01 4.500E+01 

not used l. 

used 2.400E+00 
not used 4.000£-01 

used 1.000E-01 

CSOIL 

CAlR 
DMC 

EVSN 
REVSN 
AVFG4 

AV,G5 

STOR,T (I) 

STOR_T(2} 

STOR_T(3 

STOR_T(4 

STOR_T (5) 

S'l'OR_T(6} 

STOR_TI7i 

STOR_T ( ) 

STOR_T (9) 

nOORl 

DENSFL 

TPFL 
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Summary : TA 1 RESRAD Parameters File: Site 1. RAD 

Site-Speci Parameter (continued) 

RESRAD Parameter 
Menu Parameter Default (If fferent from user input) Name 

content the material not used 5.000E-02 

water content the foundation not 3.000£-02 PH20FL 
R021 Diffusion cce:!,fj for radon gas ) : 
R021 in cover mater not used DrFCV 

in foundation material not 3.000E-07 	 ~IFFL 

2. 	 DIFCZ 
HM1X 

i1 /tn I REXG 
used H~l 

interior area 
ground surface 

R021 Emanating pcwer Rn-222 gas EMANA( 
1 Emanating of not EMlu\lA( 

1TL 0:- qraphica.l poin~_s 32 NP'T'S 

LYMAX 
1'1TL 

n~~cber inteqration 
Maxilnum nureber integra~io~ 

17 

257 	 KYHAX 

Summary Pathway Se lect :;_ons 

plar~~3 

meat ingestion suppressed 

5 	 milk inqestion suppressed 

aquatic suppressed 
drinking active 
SQil ingest suppressed 

radon suppressed 
Find 	peak pathway acti ve 
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Summary 16 RESRAD Default Parameters File: Sitel.AAD 

Area: 
Thickness! 

Cover .00 meters 

Initial Soil rations , 

Am-241 8.000E-08 

Dose (t), 

Radiation Dose Limit 2.500E+01 


Total. Mixture Hit) fraction 


t (years1 .OOOE+OO 1. OOOE+OO 

{t) : 

2..000E+Ol 
3. 6E-09 

3.000E+Ol 

1 . 2. 5'16E-07 4. 
2.418E-08 1. 10 5 811E-l1 8.847E-08 1.162E-08 

i L J : + 9 yC'ars 

Dose and 
Dose 

Wa:er I~dependent Pathways ( lation rddon) 

Radon Planl 

mrern/yr fracto fracto tract. fracto mrem/yr fracto mrem/yr 

.0008+00 0.0000Am-24 O. .0000 O.OOOE+OO .OOGO 
O.OOOCI .0000 O.OOOE+OO 0.0000 O. 

,1. lE- o. O. O.OOOE+ 0.0000 O.OIlOO 

Total Contributions TDOSE(i,p/t) for 
~ctal 

Radionuclides ( ) and Pa:.hhlays 
mrern/yr Fraction .31 02 years 

Water Dependent Pathways 

fish Radon ant Heat k Pathways* 
Radio­

ide mrem/yr fracto mrern/yr fract.. rnrem/yr fracto mrern/yr fracto mrem/yr tract. mrem/yr fracto rnrem/yr 
Nuclide 

Arn-241 
Ru-] 0 6 

2.828E-06 
. OOOE+OO 

.9998 
0.0000 

.OOOE+OO .0000 

.OOOE~OO 0.0000 O. 
.OOOE+OO 

O.OOOE+ClO 
0.0000 
O . 

.OOOE+OO 
O.OOOE+OO .0000 

Total 2.828E-06 0.9998 O.OOOE+OO .0000 O.OOOE+OO 0.0000 0.0000 .OOOE+OO o.Cloao 0.0000 

'Sum of all water indppendent and dependent pathways. 

O. 

2.B28E-06 
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Summary : TA :6 RESRAD Paramet.ers File: Sitel. 

Rtldionuclides and Pa t h'.1ays 

years 

Water Independent Pathwnys (IIlhalation excludes radon) 


Ground Inhalation Plant Milk 


mrem/yr fract. mrem/yr fracto fracto rnnem/yr tract. 

.0000 

mrem/yr fract. 

Am-241 0.007 

Ru-106 0.14 

4. 0.1 

.0000 

o. 

As iJnd E'rfict At 

Dependent 

Radon Plant i-'1ilk "L.II 

mrem/yr fracto mrern/yr 

Am-24 o. 
Ru-l()() O. 

.0000 

o 

of a1::" independent and 

07 O. Ril 

0.007 
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Summary TA 1 RESRAD Default File; . RAD 


Total Contributions TDOSE(i,p,t) for Individual Radionuclides Ii) Pathways Ipl 
p~s and Fro,etion Tetal 1.nnOE+OO 

Independent (Inhalation excludes 

Mitk Soil 

ide mrem/yr fract. mrem/yr mrem/yr mrem/yr mrem/yr fract. mrem/yr mrem/yr fr"act . 

. OOOE+OOAm-24 

.0000 

O.OOOE+OO 
0.000£:+00 

.0000 

.OOOE+OO 
.OOOE+OORu-106 O.OOOE+OO 

Total 1. 88 

Dose TDOSE( r 

~nd F~actio~ 

( I 

mrem/yr 

A:n-L4 O. 

Ru- O. 

Total 

Milk 

ef all ir:der)endent 

.0000 
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TA 16 RESRAD Def0ult Par'ameters File: Sitel.RAD 

To:al Dose Contributions TDOSE(i,p, fClr Individual Raciionuclldes P3thways 
Frdct ') f Dose years+- -co ':1, 

v]atel r-adon) 

Ground Inhalation Radon Plant Meat Soil 
Radio­

frace. 

.1:4 

mrem!yr tract. mrem/yr fracto mrem!yr fraot. mrem! y r fraot. mrern/yr fracto mrem/yr fracto 

lvn-24l .000£+00 O. 

0.000£+00 

0.0000 

Ru-106 

l'DOSE ) cindt .' 
As Frac:t_on f\t t 

Water Dependent Pathways 

Radio­

mrern,/yr f ~urern/yr fract. mreml YL 

.0000 

106 3. 94E-07 0.9855 

Total 494E-0'/ 0, 

*Sum of all water independent 3!l.d dependen': pathways. 

.OOOETOO 0 
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Suramary 16 RESRAD Parumeters File: Site] .RAD 

Total Contributions (i,p,t) Individual Radionuclides (il and (pi 

and Fraction 'Total 1. rJOc)E+Ol j'9;]rS 

Water Pathways (Inhalation excludes radon) 

Ground Inhalet Plant Heat t>1ilk 

Radio-
Nuclide mrem/yr fracto mr'em/yr fr<lct. mrem/yr fracto mrem/ yr fract. mrem/yr fract mrem/yr tract 

A1n-241 

Ru-I06 

.oooe 

.00001. 6E-Cg 

I p, t)Total Dose i} (pi 
FU.1ction of years 

Fish Radon Plant Meat Milk All 

,0000 

Illrem/j,T fracto 

F-..!!1-24i ,6005 
. ~95 

O.OOOE+OO 

*Sum 0:' all dependent 

.OOOE~O() O. 3.27 



RESRAD, 
Summary 

Version 
: TA 

6.21 
RESRAD 

T~ Limit = 0.5 year 
Default Parameter 

06/29(2004 10:48 Page 
Sitel.RAD 

Totdl Dose Contributions 
As ITu-err:/yr: 

TDOSE(i,p,t) for 
FracticD. of 

Radionuclides ) and 
Dose At 3.000E~O! years 

Wator Independent Pathways (Inhalation excludes radon 

Radio-
Nuclide 

Ground 

mrem/yr fract 

Inhalation 

mrem/yr fracto 

Radon 

mrem/yr 

Plant 

mrem/yr fracto 

Meat 

mrern/yr fracto 

Milk 

rorem/yr fracto 

Soil 

mrem/yr fracto 

~~-241 4E-09 1.0000 
Ru-1C6 4.027E-19 O. 

Total 1.8"4E-09 .0000 .0000 

Radio-
Nuclide rnrem/yr fracto 

~'n-241 

Ru-I06 

6.138E-P 

Meat 

fracto mrem/yr fracto 

0.0000 

MIlk 

1.0000 

TOlal Dose Contributions (i, Radionuclidcs (l) dod 

As rnrem/yr years 

Water Dependent 

811 water pathways. 
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Summary TA RESRAD Default Parameters File: . R'iD 

ions {i, 

Q'f 

Radicnuclides I ) and ) 

As ':;:,rerr;/ 'l:t: Fraction rs 

Independent excl'.ldes 

Inhalat k 
Radio­

mrcm/yr fract, mrem/yr mrem/yr mrem/yr tract. mrern/yr fract.. mrem/yr fract. . 

Ru-106 
. 0000 

,0000 

lOflS TDOSE (f t) Radionuclides ano 

Frac~ioIl cf t = 1. years 

Water Dependent 

Wacer 

mrem/~l'r 

69E-09 1.0000 
Ru-106 

" .cooo 

\.Jependenr 



RESRAD, 
Summary 

Version 
'rA 16 

6.21 
RESRAD 

T!'; Limit 0.5 year 
Default Parameters 

06/29/2004 10:48 
File: 

Page 15 
Site1.RAD 

Total Dose Contributions 
:nrem/y.t:' 

TDOSEi ,p,t) for 
Fraction of 

Radionuclides 
t:: = 

I and 
years 

Pathways (pI 

Water Independent Pathways (Inhalat.ion cxclucies radon) 

Radio-
Nuclide mram/yr tract. 

Inhalation 

mrem/yr fracto 

Radon 

mrem/yr fract. 

Plant 

mrem/yr fract. 

Meat 

mrem/yr fracto 

Hilk 

mrem/yr fract. mrem/yr fract.. 

Am-241 7. 9£-10 0.0000 

Ru-106 O. 0.0000 

Total 7.689E-10 O. .0000 o. .0000 

D'::Jse Individual Radicnuclides (i) ar-.d tJatty,..;a:i s i 
mrem/yr and of Tot()l t .000£+02 year's 

Water Pa::hways 

Water FISh Plant 

Nuclide 

-----
fracto 

. 211£-06 

0.9997 

rr,rem/~rr fract.. rvet. mrem/yr fracto 

OOU£+OO O . 
O. 

Total 

O. 

0.0001':+00 O. O. O. O. o. 

all water indep~ndent and dependent pathways. 

~. 2 ~ . 
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Summary: TA 16 RESRAD Default Parameters File: Sitel.RAD 


Contrib11tions 

ar~d of Tota.l 
and Pathways 
rs 

Water Independent !nhalat radon) 

Radon Plant tH 

Nucl id('~ mre:n/yr fracto mrem/yr fract. mrem/yr 

..J 0 0 Q 

.294£-1: .OG02 

Total lonE; 

As mrem/yr 
i and 

Hadc)f; ~'lanl Pathwal's* 
Ra:c.iio­

Nc:clide mre~:/yr tract mrem/yr fracto mrem/yr 

.0000 1.0000 
1\1]-10G O . 

. 404 O. <1 • '1 

"Sum all t-,raLer independ8r:t and pi.ithways. 

o. 
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Summary TA RESRAD P.Jrameters Sit:e1. RAD 

Dose/Source Ratios Summed Over 

Pa.(€nt Pro;:eni Rz::d':8ralclide 

PaL":?nt Product (j,t) (mrem/Yl)!(pCi/gi 
i) (i) Fraction~ 1. 3. 000E+01 000E+02 

Am-241 Am-24 l. .532E-02 2.516£-02 2.459E-02 1. 35E-02 

PJn-24 Np-237 1. 3.030E-07 6E-07 2.0391::-06 1.724£-05 

Am-24 U-2 .OOOE+OO .888E-16 1.320E-15 6.960E-15 . 68E-14 5.012£-12 
Am-241 Tr,-229 5.059E-18 7.582E-17 8. .325E-14 1.856E-11 4. 

jJ,..m-241 L:DSR ( } OE-02 .532E-02 2. 2.4598-02 1.337£-02 2. 

3.000E~02 

1.457£-08 

5. 

]06 .765£-35 O. O. 00 

*Branch FI'action is cumulative 

DSR from 
CU~lBRF() BRFI1)*BRF(2)* 

Si Radionuclide Guidelines G{i,t) pei 

Radiation mre~!~lr 

.OOOEHO .000E+02 3. 02 

1.361E+03 9.04 
3.237E+I0 *3. 7E+15 

Summed DSR 

Si 
at 

at ttme 

~uclide ~nitial trnin I ,tmin) G{it tmin; DSR(i,tmax) ( f trnax) 

(i) (pCi/g) (yeiH s I (pCi/g) (pCi/gl 

7.071E-OI 3.535£+01 7. lE-01 

8.000E-08 l.12l ± .002 7.565E+OO .OOOE+OO *3.347E+1S 

*At fie activity 
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Summary TA RESR./,\D Default ParamererA File: I. 

Nuclide 
lide 

Path...:ays 

cated 

Nuclide Parent (i) DOSE 
(j i t~ O.OOOE+OO .0008+00 3. .000E+Ol 3.000E+Ol 1.000E+02 .0002+02 

Am-241 .l\m-241 1.000E+OO 2.032E-09 2. .013E-09 1.967E-09 1.843E-09 1 .468E-09 2.212E-06 

Np-237 1.000E+OO 8.092E-15 .424E-14 671E-13 .695E-13 1.379E-12 1.04 4 . 3E-11 

U-233 Am-24 1.511E-23 1.056£-22 . 568E-22 4.935£-21 4. 4.01 1. 66E-15 .442E-14 

41 4 . 6.066E-2~ 7.063E-23 .860£-21 .456E-20 .485E-18 3.273E-17 6E­

Ru-l06 1.000£+00 2.648E-07 6. .525E-07 1. 9£-1'1 O. 00 

BRF( 1 is branch fraction the nuclide. 

ide 
Parent Nucl Led 

Nuclide Parent DRF[j 

t~ 

Am-24l Am-24 1. .093E-09 

.OOOE+OO 7. 34E-14 . 48E-13 ;.392E-13 .197E- 4. f>12 

U-233 Am-24 1. 5.658E-20 5.590E-18 .898E-17 4. 6 3.470E- 1.7 

2.7 4. 01E-23 .765E-2 4. 3.580E-17 .309E-16 

Rll-106 Ru-l 1. 8. 3.442E-08 6.372E-09 1.R22E-44 .OOOE~OO O. 

BR,[ii is the branch traction the parent nuclide. 

RESCALC. "Xl:: execut j ti me 1. 
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PHASE III RFI REPORT 


SWMU 16-021(c}-99 


The following tables represent responses in accordance with the NMED comments. 

Table 1 Soil Ecological Screening Levels 

Table 2 Sediment Ecological Screening Levels 

Table 3 Water Ecological Screening Levels 

Table 4 Soil Ratios of Problem Formulation ESLs to 2004 ESLs 

Table 5 Sediment Ratios of Problem Formulation ESLs to 2004 ESLs 

Table 6 Water Ratios of Problem Formulation ESLs to 2004 ESLs 



, 
Table 1 

Soil Ecological Screening Levels (mg/kg) 

Chemical 
Plant Invertebrate 

Robin 
Invertivore 

Robin 
Omnivore 

Robin 
Herbivore 

Kestrel 
Omnivore 

Kestrel 
Carnivore Cottontail Mouse Shrew Fox 

2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 
Aluminum 5 NA' NA' NA 280 NA 520 NA 3000 NA 2100 NA 51000 NA 740 NA 18 NA 8.8 NA 1300 NA 
Amino-2,6-dinitrotoluene[4-] 80 80 NA NA NA NA NA NA NA NA NA NA NA NA 7 5.8 4.2 3.6 5.7 5.7 1400 930 
Amin04,6-dinitrotoluene[2-] 80 80 NA NA NA NA NA NA NA NA NA NA NA NA 10 8.4 6.1 5.3 8.3 8.3 2000 1300 
Antimony 0.5 0.05 NA 78 NA NA NA NA NA NA NA NA NA NA 6 2.9 1 0.48 0.57 0.27 89 46 
Arsenic 10 10 6.8 6.8 13 19 23 32 100 100 99 140 2300 2400 21 21 1.1 1.7 0.57 0.83 87 97 
Barium 1000 100 NA 330 54 190 P 88 300 230 820 400 1400 10000 36000 310 3300 42 440 23 230 3700 41000 
Beryllium 1 2.5 NA 40 NA NA NA NA NA NA NA NA NA NA 200 170 6.2 5 3 2.4 470 410 
Boron 5.7 36 NA NA 120 7.5 210 3.2 1200 2 890 56 22000 1400 8800 77 260 56 120 120 20000 21000 
Cadmium 1 29 10 150 5.9 0.83 6.1 1.5 6.3 10 45 5.9 720 770 18 22 8.4 1.2 7.2 0.67 730 570 
Chromium, Total 3.1 2.4 NA 1.4 960 460 1100 550 1500 680 9100 5300 32000 13000 320000 8000 91000 2100 42000 700 1200000 18000 
Cobalt 2.5 13 NA NA 0.51 19 0.71 35 1.1 170 3.8 140 40 2300 5 1800 1.3 69 0.91 33 74 3900 
Copper 100 10 13 13 380 24 210 20 140 16 3200 210 16000 1400 150 130 100 76 160 75 6800 3900 
HMX NA NA NA 500 NA NA NA NA NA NA NA NA NA NA 1.1 51 1 43 10 260 2200 37000 
Iron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Lead 20 210 100 1700 78 16 66 21 57 30 970 140 1900 800 750 930 470 220 280 100 5900 4600 
Manganese 5 50 NA NA 3900 3900 930 4200 520 4600 32000 32000 250000 290000 150 1700 130 720 520 520 29000 34000 
Mercury, inorganic 34 34 0.05 0.05 1.1 0.15 1.1 0.22 1.1 0.38 7.8 1.1 16 3.1 130 250 64 44 60 20 1000 450 
Nickel 20 20 100 100 460 270 560 340 730 460 3700 2700 35000 10000 1900 8700 640 2300 420 980 27000 34000 
RDX 100 100 NA 500 NA NA NA NA NA NA NA NA NA NA 6.1 10 5.1 8.2 23 29 5100 4400 
Silver 0.2 0.05 NA NA 2.8 14 1.3 19 0.89 30 23 100 130 2400 180 490 130 130 250 86 11000 14000 
Tri nitrotoluene(2,4,6-] 3 80 0.3 NA NA 17 NA 8.3 NA 5.5 NA 120 NA 2600 80 77 56 53 100 100 25000 16000 
Vanadium 0.25 0.025 NA NA 2.9 2.8 5.4 5.1 30 28 22 21 510 510 760 790 20 20 9.6 9.6 1400 1500 
Zinc 10 10 85 190 100 30 41 42 25 67 700 200 860 1500 1100 910 860 250 2000 180 19000 11000 
1 Not Available 

1 of 1 



Table 2 

Sediment Ecological Screening Levels (mg/kg) 


Aquatic 
Swallow Bat Community 

Chemical 2000 2004 2000 2004 2000 2004 
Acetone 1 600 50 50 I'JA 0.065 
Aluminum 400 = 12 12 58000 58000 
Amino-2,6-dinitrotoluene[4-] NA1 7.6 7.5 NA NA 
Amino-4,6-dinitrotoluene[2-] NA NA NA 
Arsenic 29 0.79 1.1 ~'> 12 
Barium 270 32 320 48 48 
Beryllium NA NA 4.1 3.3 NA NA 
Bis(2-ethylhexyl)phthalate 1.3 1.3 39 38 NA NA 
~mium 9 1.1 10 0.84 0.59 0.59 

romium, Total I 2200 93000 2300 56 56 
Cobalt 0.74 28 1.2 45 NA NA 
Copper 46 0 28 28 
Di-n-butylphthalate 0.24 1500 3800 11 11 
HMX NA 14 350 H NA 
Iron NA NA NA NA NA 
Lead 350 33 1200 200 34 34 
ManJlanese 6700 6700 860 850 720 720 

~Uryin 1.6 0.29 83 36 0.13 0.13 
ickel 760 680 660 2200 39 39 

RDX NA NA 31 39 NA NA 
Selenium 

~ 
1.6 ru 1.2 

1 1 
Silver 20 110 1 1 
Thallium NA 0.044 NA NA 
Toluene NA NA 93 92 0.67 0.67 
T rinitrotoluene[2,4,6-] NA 23 140 140 NA NA 
Uranium 30 290 38 38 NA NA 
Vanadium 4.2 4.1 13 13 NA NA 
Zinc 180 41 3300 230 150 150 
1 Not Available 
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Table 3 

Water Ecological Screening Levels (pg/L) 


Aquatic 
Robin Kestrel Deermouse Cottontail Shrew Fox Swallow Bat Community 

Chemical 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 
Antimony NA1 1400000 NA 1600000 650 52000 1200 100000 560 44000 1400 110000 NA 830000 780 62000 100 11000 
Acetone 400000 780000 470000 910000 52000 10000 100000 19000 44000 8600 110000 22000 230000 450000 62000 12000 11000 87 
Aluminum 780000 NAl 910000 NA 10000 10000 19000 19000 8600 8600 22000 22000 450000 NA 12000 12000 87 NA 

•Amino-2,6-dinitrotoluene[4-] NA NA NA NA 10000 14000 19000 28000 8600 12000 22000 32000 NA NA 12000 17000 NA NA 
Amino-4,6-dinitrotoluene[2-1 NA NA NA NA 14000 810 28000 1500 12000 690 32000 1700 NA NA 17000 960 NA 100 
Arsenic 36000 36000 42000 42000 660 t-J 660 1200 1200 560 560 1400 1400 21000 21000 790 790 150 150 
Barium 140000 650000 170000 760000 26000 7200 52000 14000 22000 6100 59000 16000 85000 380000 32000 8600 3.8 3.8 
Beryllium NA NA NA NA 3400 3400 6800 6800 2900 2900 7600 7600 NA NA 4100 4100 5.3 5.3 
Bis(2-ethylhexyl)phthalate 7800 7800 9100 9100 96000 96000 180000 180000 82000 82000 210000 210000 4500 4500 110000 110000 32 32 
Boron 330000 380000 380000 440000 140000 140000 280000 280000 120000 120000 320000 320000 190000 220000 170000 170000 540 540 
Cadmium 10000 10000 12000 12000 5200 5600 10000 11000 4400 4800 11000 12000 5900 5900 6200 6700 1.3 0.15 
Chromium, Total 550000 190000 640000 220000 10000000 120000 19000000 230000 8600000 100000 22000000 260000 320000 100000 12000000 140000 11 77 I

I 

Cobalt 1400 140 1600 160 1000 100 2000 200 890 89 2300 230 820 82 1200 120 3 3 
Copper 330000 21000 390000 25000 61000 26000 120000 52000 52000 22000 130000 59000 190000 12000 73000 32000 5 5 
Dinitrotoluene[2,4-] NA NA NA NA 2800 2800 5500 5500 2400 2400 6200 6200 NA NA 3300 3300 310 310 
Fluoride 55000 87000 65000 100000 140000 140000 270000 270000 110000 110000 300000 300000 32000 50000 160000 160000 1600 1600 
HMX NA NA NA NA 15000 390000 30000 770000 13000 330000 34000 870000 NA NA 18000 470000 NA NA 
Iron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1000 NA 
Lead 27000 110000 32000 130000 42000 5100 82000 10000 35000 4300 93000 11000 15000 64000 50000 6100 1.2 1.2 
Lithium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 14 NA 
Manganese 4100000 4100000 4700000 4800000 230000 230000 450000 450000 190000 190000 510000 510000 2300000 2400000 270000 270000 80 80 
Mercuryin 3200 130 . 3700 150 69000 7400 130000 14000 59000 6300 150000 16000 1800 78 83000 8800 1.3 0.77 
Molybdenum NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 230 NA 
Nickel 550000 200000 640000 230000 210000 360 410000 710 170000 300 460000 800 310000 110000 250000 430 28 28 
Nitrotoluene[2.] NA NA NA NA 9400 9400 18000 18000 8000 8000 20000 20000 NA NA 11000 11000 NA NA 
RDX NA NA NA NA 36000 52000 72000 100000 31000 44000 81000 110000 NA NA 44000 62000 NA NA 
Selenium 3100 3100 3600 3600 1000 1000 2000 2000 890 890 2300 2300 1800 1800 1200 1200 2 5 
Silver 2400 38000 2800 45000 93000 100000 180000 190000 79000 85000 200000 220000 1400 22000 110000 110000 0.36 0.36 
Strontium NA NA NA NA 120000 130000 250000 250000 110000 110000 280000 290000 NA NA 150000 150000 620 620 
Tetrachloroethene NA NA NA NA 7300 10000 14000 20000 6200 8900 16000 23000 NA NA 8800 12000 120 120 
Thallium NA NA NA NA 38 37 76 73 33 31 86 82 NA NA 46 44 18 18 
Titanium NA NA NA NA 83000 83000 160000 160000 70000 70000 180000 180000 NA NA 99000 99000 NA NA 
Toluene NA NA NA NA 130000 130000 260000 260000 110000 110000 300000 300000 NA NA 160000 160000 130 130 
Trichloroethene NA NA NA NA 3600 520000 7200 1000000 3100 440000 8100 1100000 NA NA 4400 620000 35 350 
Trinitrobenzene[1,3,5-] NA NA NA NA 35000 70000 69000 130000 30000 60000 78000 150000 NA NA 42000 84000 NA NA 
Trinitrotoluene[2,4,6-] NA 69000 NA 81000 180000 180000 350000 350000 150000 150000 400000 400000 NA 40000 210000 210000 NA NA 
Uranium 59000 550000 69000 650000 32000 32000 62000 62000 27000 27000 70000 70000 34000 320000 38000 38000 1.8 1.8 
Vanadium 8100 7800 9500 9100 11000 11000 21000 21000 9400 9400 24000 24000 4700 4500 13000 13000 19 19 
Zinc 100000 850000 120000 1000000 840000 ,(360000 1600000 1200000 710000 560000 1800000 1400000 59000 490000 ... 1000000 790000 66 66 
1 Not Available 
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Table 4 
Soil Ratios of Problem Formulation ESLs to 2004 ESLs 

.­

Robin Robin Robin Kestrel Kestrel 
Chemical Plant Invertebrate Invertivore Omnivore Herbivore Omnivore Carnivore Cottontail Mouse Shrew Fox 

Aluminum NA' NA NA NA NA NA NA NA NA NA NA ! 

Amino-2,6·dinitrotoluene[4-] 1 NA NA NA NA NA NA 1.21 1.17 1 1.51 
Amino-4,6-dinitrotoluene[2-] 1 NA NA NA NA NA NA 1,19 1,15 1 1.54 
Antimony 10 NA NA NA NA NA NA 2.07 2.08 2.11 1.93 
Arsenic 1 1 0.684 0.719 1 0.707 0.958 1 0.647 0.687 0,897 
Barium 10 NA 0.284 0.293 0.28 0.286 0.278 0.0939 0.0955 0.1 0.0902 
Beryllium 0.4 NA NA NA NA NA NA 1.18 1.24 1.25 1,15 
Boron 0.158 NA 16 65.6 600 15.9 15.7 114 4.64 1 0.952 
Cadmium 0.0345 0.0667 7.11 4.07 0.63 7.63 0.935 0.818 7 10.7 1.28 
Chromium, Total 1.29 NA 2.09 2 2.21 1,72 2.46 40 43.3 60 66.7 , 

Cobalt 0.192 NA 0.0268 0.0203 0.00647 0.0271 0.0174 0.00278 0.0188 0.0276 0.019 
Copper 10 1 15.8 10.5 8.75 15.2 11.4 1.15 1.32 2.13 1.74 
HMX NA NA NA NA NA NA NA 0,0216 0.0233 0.0385 0.0595 
Iron NA NA NA NA NA NA NA NA NA NA NA 
Lead 0.0952 0.0588 4.88 3.14 1.9 6.93 2.38 0,806 2.14 2.8 1.28 
Manganese 0.1 NA 1 0.221 0.113 1 0.862 0.0882 0.181 1 0.853 
Mercury, inorganic 1 1 7.33 5 2.89 7.09 5.16 0.52 1.45 3 2.22 
Nickel 1 1 1.7 1.65 1.59 1,37 3.5 0.218 0.278 0.429 0.794 
RDX 1 NA NA NA NA NA NA 0.61 0.622 0.793 1.16 
Sliver 4 NA 0.2 0.0684 0.0297 0.23 0.0542 0.367 1 2.91 0.786 
Trinitrotoluene[2,4,6-] 0.0375 NA NA NA NA NA NA 1.04 1.06 1 1.56 
Vanadium 10 NA 1.04 1.06 1.07 1.05 1 0.962 1 1 0.933 
Zinc 1 0.447 3.33 0.976 0.373 3.5 0.573 1.21 3.44 11.1 1.73 
, Not Available 
Bold Values = Ratios Greater than 2 
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Table 5 

Sediment Ratios of Problem Formulation ESLs to 2004 ESLs 


Aquatic 
CommunitySwallow BatChemical 

0.283 1 
 NAAcetone 
Aluminum 1 
 1 
 1 


NA1 1.01 NAAmino-2,6-dinitrotoluene[4-] 
NA 1 
 NAAmino-4,6-dinitrotoluene[2-] 

0.718 1
Arsenic 0.655 
1
Barium 0.285 0.1 

1.24Beryllium NA NA 
Bis(2-ethylhexyl)phthalate 1 
 1.03 NA 

8.18 11.9 1
Cadmium 
40.4 1
Chromium, Total 1.38 

NACobalt 0.0264 0.0267 
Copper 15.2 2.23 1 

Di-n-butylphthalate 0.75 0.395 1 


NA 0.04 NAHMX 
NA NAIron NA 

1
Lead 10.6 6 

Manganese 1 
 1.01 1 

Mercuryin 5.52 2.31 1 


1.12Nickel 0.3 1 

NA 0.795 NARDX 
1 
 1 
 1
~ium 

4 
 1
0.255 
NA NAThallium 1.05 

Toluene NA 1.01 1 

1
Trinitrotoluene[2,4,6-) NA NA 

0.103 1 
 NAUranium 
Vanadium 1.02 1 
 NA 

4.39 14.3 1
Zinc 
1 Not Available 

Bold Values = Ratios Greater than 2 
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Table 6 

Water Ratios of Problem Formulation ESLs to 2004 ESLs 


Chemical Robin Kestrel Deermouse Cottontail Shrew Fox Swallow Bat 
Aquatic 

Community 
Acetone 0.286 0.294 1 1 1 1 0.277 1 1 
Aluminum 1 1 1 1 1 1 1 1 1 
Amino-2,6-dinitrotoluene[4-] NA1 NA 1 1 1 1 NA 1 NA 
Amino-4,6-dinitrotoluene[2-] NA NA 1 1 1 1 NA 1 NA 
Antimony NA NA 0.802 0.8 0.812 0.824 NA 0.812 1 
Arsenic 1 1 1 1 1 1 1 1 1 
Barium 0.215 0.224 3.61 3.71 3.61 3.69 0.224 3.72 1 
Beryllium NA NA 1 1 1 1 NA 1 1 
Bis(2-ethylhexyl)phthalate 1 1 1 1 1 1 1 1 1 
Boron 0.868 0.864 1 1 1 1 0.864 1 1 
Cadmium 1 1 0.929 0.909 0.917 0.917 1 0.925 8.67 
Chromium, Total 2.89 2.91 83.3 82.6 86 84.6 3.2 85.7 0.143 
Cobalt 10 10 10 10 10 10 10 10 1 
Copper 15.7 15.6 2.35 2.31 2.36 2.2 15.8 2.28 1 
Dinitrotoluene[2,4-] NA NA 1 1 1 1 NA 1 1 
Fluoride 0.632 0.65 1 1 1 1 0.64 1 1 
HMX NA NA 0.0385 0.039 0.0394 0.0391 NA 0.0383 NA 
Iron NA NA NA NA NA NA NA NA NA 
Lead 0.245 0.246 8.24 8.2 8.14 8.45 0.234 8.2 1 
Lithium NA NA NA NA NA NA NA NA NA 
Manganese 1 0.979 1 1 1 1 0.958 1 1 
Mercury, inorganic 24.6 24.7 9.32 9.29 9.37 9.38 23.1 9.43 1.69 
Molybdenum NA NA NA NA NA NA NA NA NA 
Nickel 2.75 2.78 583 577 567 575 2.82 581 1 
Nitrotoluene[2-] NA NA 1 1 1 1 NA 1 NA 
RDX NA NA 0.692 0.72 0.705 0.736 NA 0.71 NA 
Selenium 1 1 1 1 1 1 1 1 0.4 
Silver 0.0632 0.0622 0.93 0.947 0.929 0.909 0.0636 1 1 
Strontium NA NA 0.923 1 1 0.966 NA 1 1 
Tetrachloroethene NA NA 0.73 0.7 0.697 0.696 NA 0.733 1 
Thallium NA NA 1.03 1.04 1.06 1.05 NA 1.05 1 
Titanium NA NA 1 1 1 1 NA 1 NA 
Toluene NA NA 1 1 1 1 NA 1 1 
Trichloroethene NA NA 0.00692 0.0072 0.00705 0.00736 NA 0.0071 0.1 
Trin itrobenzene[11~!§·1 NA NA 0.5 0.531 0.5 0.52 NA 0.5 NA 
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Table 6 

Water Ratios of Problem Formulation ESLs to 2004 ESLs 


Chemical Robin Kestrel Deermouse Cottontail Shrew Fox Swallow Bat 
Aquatic 

Community 
Trinitrotoluene[2,4,6-] NA NA 1 1 1 1 NA 1 NA 
Uranium 0.107 0.106 1 1 1 1 0.106 1 1 
Vanadium 1.04 1.04 1 1 1 1 1.04 1 1 
Zinc 0.118 0.12 1.27 1.33 1.27 1.29 0.12 1.27 1 
1 Not Available 
Bold Values =Ratios Greater than 2 
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