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TABLE A-3

. BACKGROUND SEDIMENT
TOLERANCE INTERVAL UPPER LIMITS
OR MAXIMUM DETECTED VALUE

' FEBRUARY 1989

Upper
Limit
Analyte Units (9 Samples)
Jotal Metals
Aluminum mg/kg 24789
Antimony mg/kg ND
Arsenic mg/kg 13.0*
Barium mg/kg 182*
Berytlium mg/kg ND
Cadmium ma/kg ND
Calcium mg/kg 72551
Cesium mg/kg ND
Chromium ma/kg 43.38
Cobalt mg/kg ND
Copper mg/kg 22.0*
Iron _ mg/kg 28308
. Lead mg/kg 39.502
L Lithium mg/kg ND
Magnesiun mg/kg 4110*
: Manganese mg/kg 372.20
- Mercury mg/kg ND
Mol ybdenum mg/kg ND
Nickel mg/kg 29.9*
. : Potassium mg/kg ND
: Selenium mg/kg ND
: Silver mg/kg 6.8*
Sodium mg/kg ND
Strontium mg/kg 175*
: Thallium mg/kg ND
i Tin mg/kg ND
Vanadium mg/kg 50.2*
l Zinc ma/kg 92.688
g‘-t%

.
o

eg&g\sw-irap\tables\tbl-a-3.
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TABLE A-3 (cont.)

. BACKGROUND SEDIMENT
TOLERANCE INTERVAL UPPER LIMITS
OR MAXIMUM DETECTED VALUE

FEBRUARY 1989
Upper
Limit
Analyte Units (9 samples)
Other
Nitrate mg/kg ND
pH see- 9.0 (8.7
Jotal Radionuctides
Gross Alpha pCi/gm 60
Gross Beta pCi/gm 50
Uranium 233, 234 pCi/gm 1.669
Uranium 235 pCi/gm 0.176
Uranium 238 pCi/gm 1.755
Strontium 89, 90 pCi/gm 1.390
Plutonium 239, 240 pCi/gm 0.096
Americium 241 pci/gm 0.029
Cesium 137 pCi/gm 1.578
Tritium pCi/mi 0.408
ND - Not Detected
* - Maximum Detected Vatue
(9] - Tolerance Interval Lower Limit for Two-Sided

eg&g\sw-irap\tables\tbl-a-3.

Parameter
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TABLE A-7
INORGANICS ABOVE BACKGROUND IN GROUND WATER®

Number of Range of
Results Background Maximum
Above Number of Concentration® Concentration*
Analyte Background® Results (mg/l) (mg/l)
Bicarbonate 45 257 140-719 530
Chloride 172 257 11-607 819
Cyanide 0 62 ND-0.038 ND
Nitrate 164 255 0.18-2.98 1565
Sulfate 114 257 16-950 1157
Total Dissolved Solids 193 257 170-1761 3219

ND  Not detected at contract required detection limit

Concentration data obtained from the 1987, 1988, and 1989 field investigations.
Compared to background vaiue for appropriate lithologies, listed in Table A-1.
Range of maximum values for different classes of ground water.

Reported when maximum concentration is above background.

eghg\sw-1rap\tables\tbl-a.7,



TABLE A-8
DISSOLVED METALS ABOVE BACKGROUND IN GROUND WATER'

Number of Range of

Results Background Maximum

Above Number of Concentration’ Concentration*
Analyte Background®  Resuits (mg/1) (mg/i)
Aluminum 119 253 ND-0.327 4.75
Antimony 18 248 ND-ND 0.12
Arsenic 9 247 ND-0.0186 0.007
Barium 215 253 ND-ND 0.93
Cadmium 1 249 ND-ND 0.006
Calcium 161 253 64.6-138 408
Cesium 0 248 ND-ND ND
Chromium 54 253 ND-0.0122 0.1223
Copper a3 253 ND-ND 0.84
Iron 131 253 ND-0.94 4.35
Lead 18 247 ND-ND 0.04
Lithium 7 60 ND-0.172 0.22
Magnesium 164 253 ND-45.3 136
Manganese 103 253 0.0182-0.686 4.37
Mercury 1 245 ND-0.008 0.013
Molybdenum 41 253 ND-0.112 0.192
Nickel 51 253 ND-0.0432 1.7
Potassium 92 245 ND-21.89 445
Selenium 39 248 ND-0.091 0.38
Silver 7 253 ND-ND 0.13
Sodium 117 253 25.6-599 405
Strontium 266 253 ND-0.451 7.7
Thallium 0 240 ND-0.01 0.01
Vanadium ] 253 ND-ND 0.10
Zinc 65 253 ND-0.564 2.70

Fignees: :

ND Not detected at contract required detection timit.

Concentration data obtained from the 1987, 1988, and 1988 field investigations.
Compared to background value for appropriate lithologies, listed in Table A-1.
Range of maximum values for different classes of ground water.

Reported when maximum concentration is above background.

eghg\sw-irap\tables\tbl-a-8.



TABLE A-9
DISSOLVED RADIONUCLIDES ABOVE BACKGROUND IN GROUND WATER'

Number of Range of
Results Background Maximum
Above Number of Concentration’ Concentration*
Analyte Background®  Resuits (mg/) (mg/1)
Gross Alpha 42 179 7-27 250
Gross Beta 46 180 2-18.53 372
N Uranium 233,234 62 151 1.1-12.94 34
Uranium 235 62 148 0-0.232 1.7
Uranium 238 73 151 0.6-7.7 28
l Strontium 89,90 3 153 0.1-0.878 5.0
Plutonium 239, 240 3 153 0-0.012 0.52
Americium 241 6 153 0-0.019 0.83
l;i Cesium 137 0 3 "~ 0.20.776 ' 0.3

Concentration data obtained from the 1987, 1988, and 1989 field investigations.

Compared to background vaiue for appropriate lithologies, listed in Table A-1.

PrEYwac Popro e by
-

Range of maximum values for different classes of ground water.

Reported when maximum concentration is above background.

eghg\sw-irap\tables\tbl-a-9.
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TABLE A-11
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS'

bis (2-
N-Nitroso- di-n-Butvl Ethylhexyl)
Borehole phenylamine Phthalate Phthalate
Nuymber {(zg/kaq) {£Q/kq) (eg/kq)
903 Pad Rocky Flats Alluvium:
BH2287 35J 97J 820
BH2387 2300
BH2987 840B
BH3087
3400 3100
903 Pad Colluvium:
BH2487 364 690J 33008
BH2587 63J 1900B
BH2687 1504 4200J
BH2787 340
BH2887 51J 61J 3400
903 Pad Sandstone:
BH2987
903 Pad Claystone:
BH2287 89J
BH2387
BH2487 6408 26008
BH2587 564 8308
BH2687 160J 800
BH2787 220J
BH2887 2100
BH3087 18008
Mound Rocky Flats Alluvium:
BH3187 490
BH3287 310d
BH3387 | 530
BH3487 50d 450
BH3587 924 680
BH3687 83J 480
BH3787 170J 8700B
BH3887 73J 4600
Mound Sandstone:
BH3387 450
BH3487 35J 220J
Mound Claystone:
BH3187 430
BH3287 aJ
BH3587 3204
BH3687 384 360
BH3787 41J 550

Concentration data obtained from the 1987 field investigations concentrations reflect maximum
values for the stated borehole.

eghg\sw-irap\tbl.a-}1.



TABLE A-11 (continued)
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS

bis (2-
N-Nitroso- di-n-Butyl Ethylhexyi)
Borehole phenylamine Phthalate Phthalate
Number (zaykq) {ug/ka) (ug/kq)
East Trenches Rocky Flats Alluvium:
BH3987 33J 360
BH4087 260J
BH4187 380
BH4287 170J 500
BH4387 494 630
) BH4487 4048 3808
£ BH4587 880
£ BH4687 250J
BH4787 120J8B 260JB 1000B
BH4887 4248 6708
l BH4g87 48J 68JB 1100B
BH5087 4948 6108
BH5187 524 120JB 6208
BH5287 370B 120JB | 6508
IW BHS5387 38JB 4498 13008
BH5487 250JB 90JB 12008
BH5587 9448 12008
l BH5687 . 50JB 11008
East Trenches Sandstone:
) BH3987 250J
l BH4287 39J 520
BH4487 3848 920B
BH4587 220J
: BH5187 86JB 7208
l ) BHs687 42J8 4748 1000B
‘ East Trenches Claystone:
£2 BH3987 378 2504
i BH4087 200J
BH4187 ' 190J
BH4387 3448 7308
l BH4587 1904
BH4687 350
BH4787 59JB 1100B
: BH4887 42J8B 5608
l‘ BH4987 5808
BH5087 55JB 6908
BH5287 280JB 848 6808
lg BH5387 58JB 6708
BHS5487 34JB 6508
BHS5587 80JB 1000B
BH5787 140J 1000B

eghg\sw-irap\tbl-a-11.



TOTAL METALS ABOVE BACKGROUND IN SOILS®

TABLE A-12

- - N P i » e Lo t 4 TR, o A
7 ) R . G E i

Number of Range of
Results Background Maximum
Above Number of  Concentration® Concentration*

Analyte Background® Results (mg/kg) (mg/kg)
Aluminum 2 204 10300-25312 70600
Antimony 1 204 ND-16.2 24
Arsenic 35 204 3.6-15.86 37
Barium 6 204 155.8-345.8 1899
Beryllium 0 204 2.2-17.75 1.7
Cadmium 58 204 ND-3.2 6.2
Calcium a1 204 5990-43079 25400
Cesium 0 24 ND-274 ND
Chromium 3 204 10.7-37.9 58
Cobait 1 204 15.9-29.7 33.1
Copper 1 204 19.6-30.62 25
Iron 7 204 12300-41295 42700
Lead 2 204 13.4-34.5 45.6
Lithium 0 20 7.0-44.4 12.71
Magnesium 2 204 2520-6151 5260
Manganese 14 204 305-659 3540
Mercury 1 204 0.27-0.58 114
Molybdenum 0 15 11.2-38.65 ND
Nickel 4 204 14.3-56.95 36.1
Potassium 3 204 ND-3336 4170
Selenium 1 204 ND-ND 1.5
Sliver 0 211 12.7-40.9 ND
Sodium 2 211 ND-3680 1400
Strontium 0 211 69.2-226 184
Thallium 0 211 ND-ND ND
Tin 0 12 268-338 ND
Vanadium 10 211 22.2-58.2 108
Zinc 2 21 52.69-1086.7 58
ND  Not detected
! Concentration data obtained from the 1987, 1988, and 1989 field investigations.
2 Compared to background value for appropriate lithologies, listed in Table A-4.
i Range of maximum values for different geologic materials.

Reported when maximum concentration is above background.

eghg\sw-irsp\tables\tbl-a-12,



TABLE A-13
TOTAL RADIONUCLIDES ABOVE BACKGROUND IN SOILS®

!!!!! e
A L

Number of Range of
Resulits Background Maximum
Above Number of - Concentration® Concentration*
Analyte Background®  Resuits (pCi/gm) (pCl/gm)
Gross Alpha 12 227 37-52.302 480
Gross Beta 5 227 29-36.886 37
Uranium 233,234 7 225 0.8-1.985 3.4
o Uranium 235 ¢ 0 0.087-0.258 -
; Uranium 238 13 227 1.0-1.675 3.9
Strontium 89,90 10 227 0.4-0.786 1.1
I Plutonium 239,240 112 227 0.01-0.020 94
Americium 241 118 227 NR-0.018 22
' Cesium 137 42 227 0.0-0.113 3.1
I?m Tritium (pCl/ml) 11 227 0.299-0.410 0.69
. Radium 226 0 9 0.9-1.3 -
I* Radium 228 - 0 9 1.1-2.5 -

NR Not reported

1

Concentration data obtained from the 1987, 1988, and 1989 field investigations.

?  Compared to background value for appropriate lithologies, listed in Table A-3.

*  Range of maximum values for different geologic materials.

Reported when maximum concentration is above background.

eaghg\sw-irap\tables\tbl-a-13.
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TABLE A-15
TOTAL METALS ABOVE BACKGROUND SEDIMENTS'

Number of
Results Background Maximum
Above Number of  Concentration Concentration’

Analyte Background®  Results (mg/kg) (mg/kg)
Aluminum 1 25 24789 24800
Antimony 3 25 ND 245
Arsenic 0 24 13.0 46
Barium 4 25 182 300
Beryllium 20 25 ND 15.5
Cadmium 6 25 ND 23
Calcium 6 25 72551 132000
Cesium 0 25 ND ND
Chromium 0 25 43.38 26.8
Cobalt 1 25 ND 12
Copper 5 25 220 40.4
iron 2 25 28308 28900
Lead 3 25 39.502 66.4
Lithium 11 24 ND 27.8
Magnesium 4 25 4110 5970
Manganese 4 25 372.20 1390
Mercury 1 20 ND 0.72
Molybdenum 6 25 ND 10.3
Nickel 1 25 29.9 34
Potassium 8 25 ND 5180
Selenium 1 25 ND 21.3
Silver 9 25 6.8 48.9
Sodium 5 25 ND 670

- Strontium 1 25 175 179
Thallium 1 25 ND 8.5
Tin 9 25 ND 1080
Vanadium 2 25 50.2 58.4
Zinc 10 25 92.688 735

ND  Not detected

Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations.
Compared to background values listed in Table A-3.
Reported when maximum concentration is above background.

eghg\sw-irap\tables\tbl-a-15.



TABLE A-18
TOTAL RADIONUCUDES ABOVE BACKGROUND IN SEDIMENTS'

Number of

Results Background Maximum

Above Number of  Concentration® Concentration®
Analyte Background®  Resuits (pCi/gm) (pCi/gm)
Gross Alpha 3 12 60 77
Gross Beta 0 12 50 46
Uranium 233,234 1 12 1.669 2.1
Uranium 235 1 12 0.176 0.2
Uranium 238 1 12 1.735 2.7
Strontium 89,90 0 12 1.390 05
Plutonium 239,240 8 12 0.096 0.85
Americium 241 0 3 0.029 0.02
Cesium 137 1 11 1.578 ‘ 0.3
Tritlum (pCi/ml) 0 12 0.408 0.18
Radium 226 1 4 1.0 1.3
Radium 228 0 4 2.1 14

Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations.
Compared to background values listed in Table A-3.

Reported when maximum concentration is above background.

egdg\sw-irap\tables\tbl-a-16.
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APPENDIX B
SURFACE WATER SAMPLING RESULTS

OPERABLE UNIT NO. 2

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
eg&g\sw-irnp\wainut\append.pgs

11 JANUARY 1891
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SURFACE WATER SAMPLING RESULTS

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
eg&g\sw-irap\walnut\append.pgs

APPENDIX B-1

VOLATILE ORGANIC COMPOUNDS

11 JANUARY 1991
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APPENDIX B-2
SURFACE WATER SAMPLING RESULTS

DISSOLVED METALS

le‘ FAARA
(RPN |

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 11 JANUARY 1881
ROCKY FLATS PLANT, GOLDEN, COLORADO
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APPENDIX B-3
SURFACE WATER SAMPLING RESULTS

TOTAL METALS

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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APPENDIX B-4
SURFACE WATER SAMPLING RESULTS

TOTAL INORGANIC COMPOUNDS

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO

sARA\ eusirantwalnid srnand e
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APPENDIX B-5
SURFACE WATER SAMPLING RESULTS

DISSOLVED RADIOCHEMISTRY

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
2g&g\sw-irap\walnut\append.pgs
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SURFACE WATER SAMPLING RESULTS

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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APPENDIX C

SURFACE WATER SAMPLING RESULTS

e W
i

' : ' SUMMARY TABLES

l ’ ' OPERABLE UNIT NO. 2

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
egig\mw-irap\walnut\append.pgs
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SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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APPENDIX D
FEDERAL FACILITY AGREEMENT
AND CONSENT ORDER MILESTONE
SCHEDULE'
SOUTH WALNUT CREEK BASIN

OPERABLE UNIT NO. 2

11 JANUARY 1981
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TABLE D-1

FEDERAL FACILITY AGREEMENT AND CONSENT ORDER
MILESTONE SCHEDULE*

SOUTH WALNUT CREEK BASIN
OPERABLE UNIT NO. 2

SOUTH WALNUT CREEK BASIN INTERIM MEASURE/INTERIM REMEDIAL ACTION PLAN/
ENVIRONMENTAL ASSESSMENT (IM/IRAP/EA) AND DECISION DOCUMENT

Submit Draft Proposed IM/IRA Decision Document June 19, 1990
Submit Proposed IM/IRA Decision Document to EPA/CDH September 18, 1990
Public Review of Proposed IM/IRA Decision Document September 26, 1990
Submit Draft Responsiveness Summary and Final

IM/IRA Decision Document December 13, 1990
Field Treatability Test System Installation Complete March 8, 1991
Begin Field Treatability Testing March 11, 1991
Complete IM/IRA Construction September30, 1991
Begin Field Treatability Testing (Entire System) October 30, 1991
Submit Draft Treatability Test Report April 1, 1992
Submit Final Treatability Test Program Report June 2, 1992

* Source: "Federal Facility Agreement and Consent Order," U.S. Department of Energy, August 17, 1990.

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 11 JANUARY 1991
ROCKY FLATS PLANT, GOLDEN, COLORADO
eglg\sw-ira\tables\tbl-d-1.jan



S

P e .

Knnmmmson
aeiriie,

7

[

¥

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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APPENDIX E
ARAR TABLES FOR

SURFACE WATER CONTAMINANTS
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. \ TABLE E-2.5
I CHEMICAL-SPECIFIC ARARS FOR CONSTITUENTS
IN WASTES FOR OFF-SITE DISPOSAL OR
l ON-SITE PLACEMENT, OU 2, SOUTH WALNUT CREEK
Best Demonstrated Available
l Potential Treatment Technology (BDAT)
Constituent Waste Code Standard (mg/2)* Basis for Standard
l Aluminum - - -
Antimony - - -
I§ Arsenic D004 5.0 (in extract) Vitrification
i Barium D005 100 -
Beryllium P015 (as product - Metals Recovery'
I dust)
Cadmium Doo6 1.0 Chemical Precipitation
I Calcium - - -
i e Cesium - - --
I Chromium (total) D007 5.0 Reduction and Stabilization
Cobait - - -
) Copper - - -
I lron - - -
Lead D008 5.0 Stabilization
l . Lithium - - -
i Magnesium - - -
I Q Manganese - - -
Mercury D009 0.20 Acid Leaching and Chemical
l . U151 0.025 Precipitation
Molybdenum - - -
Nickel F006-F009 0.32 Chemical Precipitation, Settling,
l c FO11-FQ12 Filtration, and Stabilization
[ Potassium - - -
I % Selenium D010 5.7 Stabilization
Sodium - -- -
I Strontium - - -
Vanadium - - -
l pyze202e - - -
o Am**! - - -
I o~ H? - - -




e

TABLE E-2.5 (continued)
CHEMICAL-SPECIFIC ARARS FOR CONSTITUENTS

IN WASTES FOR OFF-SITE DISPOSAL OR
ON-SITE PLACEMENT, OU 2, SOUTH WALNUT CREEK

Best Demonstrated Available

Potential Treatment Technology (BDAT)
Constituent Waste Code Standard (mg/£)* Basis for Standard
greee - - -
Uranium'™* - - -
Carbon Tetrachloride U211 5.6 Incineration or Fuel Substitution
FOO1 0.96 Incineration
1,2 Dichloroethene U079 33 Incineration or Fuel Substitution
1,1 Dichloroethane Uo76 7.2 Incineration or Fuel Substitution
1,1 Dichloroethene U078 33 Incineration or Fuel Substitution
Tetrachloroethene U210 5.6 Incineration or Fuel Substitution
: F0O01 0.05 Incineration
Acetone U002 160 Incineration or Fuel Substitution
F003 0.59 : Incineration
Methylene Chloride uoso 33 Incineration or Fuel Substitution
FOO1 0.96 Incineration
F002 0.96 Incineration
Trichloroethene U228 5.6 Incineration or Fuel Substitition
F0O01 0.91 Incineration
F002 0.91 Incineration
Vinyl Chioride uo43 33 Incineration or Fuel Substitution
Multi-Source Leachate? F039
* Treatment sfandards are presented for non-wastewaters

Standard is expressed as a specific technology

U.S. EPA added listed hazardous waste code F039 to 40 CFR 261.31 June 1, 1990 (55 FR 22520) and
defined it as "leachate resulting from the treatment, storage, or disposal of wastes classified by more than
one waste code under [40 CFR Part 261] Subpart D, or from a mixture of wastes classified under Subparts C
and D of this part.” If this waste code is deemed applicable to a waste, the waste must meet treatment
standards, see 40 CFR Part 268 Tables CCW and CCWE prior to land disposal.
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APPENDIX F
FLOW WEIGHTED MAXIMUM CONCENTRATION

CALCULATION SPREAD SHEET

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
eg&g\sw-irap\wainut\append.pgs
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TABLE F-1

FLOW WEIGHTED MAXIMUM CONCENTRATIONS

(D] FLOW WEIGHTED FLOW WEIGHTED
SW-61 SW059 AVERAGE MAX TMUM
ANALYTE ARAR (Flow = 37.5 GPM) (Flow = 4.5 GPM) CONCENTRATION CONCENTRATION
Volatile Organics 2) 3
(Concentration Units = ug/l) C avg C max C avg C max
Vinyl Chloride 2 U ) 15 5 10 ) 14
Methylene Chloride (4,5) 5u 7 44 3 5 7 40
Acetone  (4,5) 0u 13 130 6 13 12 117
1,1-Dichloroethene 7 7 143 21 133 9 142
1,1-Dichloroethane (5) 1u 3 6 3 6 3 6
» 1,2-Dichloroethene (total)(5) 1V 3 5 10 56 4 10
Carbon Tetrachloride 5Uu 24 173 284 605 52 219
Trichloroethene (5) 5U 29 140 98 260 36 153
Tetrachloroethene 1U 39 280 9% 270 45 279
Dissolved Metals
(Concentration Units = mg/l) C avg C max C avg C max
Beryllium (Be) 0.005 U 0.0026 0.0053 0.0025 0.0050 0.0026 0.0053
Manganese (Mn) 0.050 0.1014 0.6430 0.0144 0.0461 0.0921 0.5790
Strontium (Sr) (5) 0.396 0.1936 0.8000 0.5650 1.1700 0.2334 0.8396
Tin (Sn) 0.100 0.0797 1.0000 0.0500 0.1000 0.0765 0.9036
Total Metals
(Concentration Units = mg/l) C avg C max C avg C max
Aluminum (Al) 2.000 U 3.9927 25.4000 6.6900 22.8000 4.2817 25.1214
Antimony (Sb) (5) 0.064 U 0.0309 0.0611 0.0403 0.1020 0.0319 0.0655
Barium (Ba) 1.000 0.2283 2.0200 0.2094 0.4610 0.2263 1.8530
Beryllium (Be) 0.100 U 0.0051 0.0572 0.0037 0.0076 0.0050 0.0519
Cadmium (Cd) 0.010 0.0030 0.0142 0.0025 0.0050 0.0029 0.0132
Chromium (Cr) 0.050 0.0151 0.2120 0.0090 0.0232 0.0144 0.1918
Cobalt (Co) 0.050 U 0.0295 0.1320 0.0250 0.0500 0.0290 0.1232
Copper (Cu) 0.200 0.0271 0.2930 0.0215 0.0446 0.0265 0.2664
Iron (Fe) 1.000 12.0000 204.0000 5.7857 17.0000 11.3342 183.9643
Lead (Pb) 0.050 0.0140 0.2150 0.0124 0.0317 0.0138 0.1954
Lithium (Li) .2.500 0.0533 0.1520 0.4608 2.5600 0.0970 0.4100
Manganese (Mn) ' 1.000 0.3603 3.6800 0.0723 0.1970 0.3294 3.3068
Mercury (Hg) 0.002 0.0002 0.0024 0.0002 0.0006 0.0002 0.0022
Molybdenum (Mo) 0.100 0.0561 0.1740 0.0449 0.019 0.0549 0.1574
Nickel (Ni) 0.200 0.0294 0.2460 0.0200 0.0400 0.0284 0.2239
Selenium (Se) 0.010 0.0026 0.0059 0.0044 0.0160 0.0028 0.0070
Strontium (Sr)  (5) 0.382 0.2317 0.8000 0.6096 1.3600 0.2722 0.8600
Vanadium (V) 0.100 0.0499 0.5550 0.0347 0.0595 0.0483 0.5019
2inc (Zn) 2.000 0.2363 1.1900 0.8141 2.6600 0.2982 1.3475
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TABLE F-1 (Cont)
FLOW WEIGHTED MAXIMUM CONCENTRATIONS

1) FLOW WEIGHTED FLOW WEIGHTED
SW-61 SWO59 AVERAGE MAXTMUM
ANALYTE ARAR (Flow = 37.5 GPM) (Flow = 4.5 GPM) CORCENTRATION CONCENTRATION
Dissolved Radionuclides
(Concentration Units = pCi/l) C avg C max C avg C max
Gross Alpha 11.00 3.800 20.600 11.000 16.000 4.571 20.107
Gross Beta 19.00 10.000 43,700 5.100 8.240 9.475 39.901
Total Uranium 10.00 4.900 10.260 6.600 7.500 5.082 9.964
Total Radionuclides
(Concentration Units = pCi/l) C avg C max C avyg C max
* Gross Alpha 11.00 73.000 780.000 96.000 310.000 75.464 729.643

Gross Beta 19.00 56.000 570.000 96.000 340.000 60.286 545.357
Plutonium 239, 240 0.05 0.320 3.300 0.750 3.100 0.366 3.279
Americium 241 0.05 0.083 0.440 0.300 1.300 0.106 0.532
Total Uranium 10.00 5.500 11.100 7.900 16.600 5.757 11.689
Total Inorganics
(Concentration Units = mg/l) C avg C max C avg C max
Total Dissolved Solids 400 411.0 3300.0 477.0 .580.0 418.1 3008.6
Kco3 390 260.0 540.0 400.0 500.0 275.0 535.7

(@)

)

3)

%)

)

Collection at SW-61 includes flows from surface water stations $W056, SWO60, SW0&1 and SW101.
C avg = Average Analyte Concentration. For a group of stations (e.g. South Walnut Creek) C avg is computed by first
determining the arithmetic mean concentration at individual stations and then using this data to compute the arith-
metic mean for the stations in the group. If a datum indicates non-detected (i.e. 'U' designation), the value used
in computation of the arithmetic mean is one-half the Contract Required Detection Limit (CRDL). In cases where a
station or group of stations has many non-detect results in addition to one or more results below the detection limit
for a containment, the calculated C avg may be greater than C max.

C max is the maximum detected concentration in the entire data set for the
1f the analyte is not detected (i.e. 'U* designation) in any of the station samples,

C max = Maximum Analyte Concentration.
station or group of stations.
C max is set equal to the CRDL.

Methylene chloride and acetone were detected in several laboratory blanks. Surface water data in which these common
laboratory contaminants wree detected in blanks are evaluated for computation of C avg and C max as foltows: If the
datum is less than 10 times the concentration found in the corresponding blanks, the datum is evaluated as a non-

detect, 5U and 10U for methylene chloride and acetone, respectively. If the datum is greater than 10 times the con-

centration found in the corresponding blanks, the datum is evaluated at the concentration reported by the sample
analysis. :

ARAR value for this constituent is To Be Considered.
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SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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l ‘sk calculation Worksheet

903 Pad Surface Water Treatment
Collection Tank Yenting
Exposure of the Public

(3)RfDs based, where available, on chronic RfDs.

(2)inhalation velue, from [RIS

{e)inhalaticn vatue (RfC), from HEAS, 4th Quarter, FY 1990

{dYoral vaiuve, from [RIS

~(e)oral veluve, from NEAS, 4th Quarter, FY 1990

Liter Per Gal 3.7853
Sec Per Min 60
R 62.37 mnig /gmole K
N/Y  3.2B8+01
l kg/mg 1.00€-06
owka  1,00E403
gavmg 1.00E-03
a3/mt 1.00€-06
I AduLt Body Weight BEWa 7¢ kg
Chitd Body Weight Bic 15 kg
Adult inhalation Rate " IR® 0.8% Cubic meters/hour
worker Irhalation Rate IRW 1.6 Cubic maters/hour
l cthild Inhalation Rate {Re 0.625 Cubic meters/hour
Operationing Releasse Parematers
i Exposure Time ET 24 Hours/day
: Exposure Frequency Ef 265 Days/yeer
-7 Adult Exposure Duration EDa 30 Years
Youth Exposure Duration EDY 25 Years
Child Exposure Duration EDc 5 Years
Averaging Time (carc.) ATc 25550 Days
Adult Avg Yime (non-carc.) ATna 10950 Days
child Avg Time (non-carc.) ATne 182% Days
Public Dispersion Factor Chi cver @ 1.40E-06 sec/cubic meter
I Jeb Duration NA Years
flow Rate 62 gpm
Carcinogenic:
Vapor Slope Factor
l Conc SF Source Air Conc
o (mg/ L3 (ma/sec) (mg/m3)
varbon Tetrachloride 1.97E-05 1.30E-01 (c) 7.46E-05 1.04E-10
Acetone 0.00E+00 NA Q.00E+00 0,008+00
. *,%-Dichiorethene - 7.16€-05 1.20€+00 (c) 2.71E-04 3.79E-10
l ,2-Dichlorovethene 1.69E-06 NA 8.428-06 B.98E-12
" ‘etrachiorsethene 4.13E-06 1,80E-03 (e) 1.56E-05 2.19€-11
Trichloroetnene 9.478-06 1.70E-02 (c) 3.56E-0% 4.99E-11
vMathylene Chloride 0.0CE+00 1,40e-02 (b) 0.00E+00 0.072300
tinyl Chioride 0.00E+00 1.G0E400 (e) 0.00E+0C O.00E+00
. 1,3 Cichlorosthane 3.02E-06 NA 1.14E-05 1.60E-11
~Carpon Disul4ide 0.0CE+00 NA 0.00E+00 0.00E+00
Totals 1.70e-06
3 ﬁon-carcinogenic:
N ' Yapor
' conc RfD(3) Source Air Conc
(mg/i) (mg/sec} (mg/m3)
- tarbon Tetrachloride 1.97e-05 7.00E-06 (&) 7.46E-05 1.04E-10
I: ‘cetone 0.00E+0U 1.00E-01 (e) C.C0E+00 0.00E+D0Q
. 1,1-Dichlorethene 7.,16€-05 9.0%E-03 (e) 2.71E-04 3.79E-10
1,2-Dichioroethene 1.69€-06 2.00E-02 (&) 6.426-06 B.98E-12
Tetrachlorcethene 6.13E-06 1.00E-02 (e) 1.56E-05 2.19E-11
Trichloroethene 9.415-06 NA 3.584E-05 4.99E~11
. Methylene Chloride " 0.00E400 9.00E-01 (c) 0.00E+00 0.00£+00
" Vinyl Chieride 0.00E+0C NA 0.00E+0Q0 0,GOE+00
*,1 Cichloroethane 3.02E-06 1.00E-Q1 (g) 1.14E-05 1.60E-11
Carbon Disulfide 0.00E+00 Y 3.30E+00 0.00E+00
lg Tetals 1.10E-04

Written: 04-Jan-91

Author: DCPalmer/XKarrigan

Printed: 04-Jan-91

DRAGY

------ Adult=s»>e>-~
Intoke Risk
{mg/kg/day)
9.29E-12 1.21E-12
0.00E+00 G.QCE+00
I.37E-11  S.66E-11
7.9968-13  (.00£+Q0
1.948-12 4 .90CE-15
4.463E-12  1.05E-13
0.00E+00  0.COE+00
G.00e+00 G.0GE+0OQ
7.628-12  ¢.DOE+(O
0.00E+00  0.JOE+Q0
%,80E-1%
------ Adulte-~----
intake Risk
{ma/kg/day)
2.17e-14 X.10E-CS
0.00E+00  0.GOE+00
7.87TE-11  8,74E-09
1.86€-12° 9.32E-11
4.84E-12 4. .54E-10
1.03e-11 NA
J.00E+Q00  0.00E+00
0.902+00 NA
3.32E-12 3.32B-11
0.00E+00 N2
4.03E-08

Source = Vapor concentration * flow rate ™ liters per gallon/seconds per minute
Air concentration = cource ® (X/0)

Intake = {Alr concentration ™ IR ® €T ®EF * ED) /) {BW * AT}

Risk (for cencer) =
Risk (non-cancer) =

i

Intake ® Slope Factor
Intake / RfD

Child
Lifetime
Risk

2.398-12
0.00E+00
2.03E-11
Q.CCE+00
6.94E~15
1.498-133
0.0CE-QQ
0.CO0E+20
2.03E+00
Q.002+00
3.286-11%

= seseChilde---o-

Intake
(mq/Rg/day)

7.58€-11
3.00E+00
2.7%E-10
6.522-12
1.5%e-1
3.62E-11
0.00z+00
0.Q0E+08
1.16€-11
0.C0E+Q0

1.08e-07
.20E+00
3.06E-08
3.26E-10
1.59E-09

NA
0.00E+00

NA
1.16E-10

NA
1.41€-07



1igk Caleulation Worksheet
903 Pad Surface Watsr Treatment Mritten: O4-Jjan-91
Collection Tank Venting Author: DCPalmer/KKerrigan
Exposure of RFP Vorkers Printeds 04-Jan-91
U onstents: ;
l ' Liter Por cal 3.7853
Sec Per Min 60
R 62.37 g L/gmole K
NFV 3.2B8+01
kg/mg 1.00E-06
gn/kg  1.00€+403
om/mg 1.008-03
m3/mi  1.00€-06 | F
I Aduit Body Weight RWa 70 kg
thild Body Veight BuWe 15 kg
Adult Inhalation Rate iRa 0.a83 Cubic meters/hour
Warker lohalation Rate 1R 1.6 Cubic meters/hr
l child Inhalation Rste’ IRe 0.625 Cubic meters/hour
Operationing Relesse Parametecs
w5 Exposure Time ET 24 wours/day
iz Exposure Freguency EF 285  bays/year
b Adult Exposure Duration EDa 30 Years
Youth Exposure Duration EDY Pi Years
child Exposure Duration EDe g Years
Averaging Time (care.) ATC 25550 Davs
Adult Avg Time (non-carc.) ATna 10950 Days
Child Avg Time {(non-carc.) ATnc 1825 Days
Worker Dfspersion Factor Chi over @ 2.69E-05 sac/cubic meter
’ Job Duration XA Years
P Flow Rate 40 arm
Carcinogenic: . Slope Factor
Cone SF Source Afr Conc  Intake Risk
' - {mg/1) (mg/secy (me/pd) (me/kg/day)
tsrbon Tetrachloride - 1.978-05 1.30€-01 (c) 7.44E-05 2.01E-09 1.78€-10 2.3cE-19
Acetone 0.002+00 NA 0.008+00 O0.00E+00 0.00E+00 O.00£+00
_ 1,1-Dichlorethene . 7.16E-05 1.20E+00 (c) 2.71E-04 7.29E-09 6.48E-10 7.77E-30
1,2-Dichloroethene 1.69€-06 NA 6.422-06 1.73E-10 1.53E-11  0.00E+00
Tetrachloroethene 6.13e-06 1.80E-03 (c) 1.56E-05 4,20E-10 3.74LE-11 &.728-14
Trichloroethena 9.41E-06 1.70E-02 () 3.55E-05 9¢.58E-10 8.526-%1  1.45g-12
Methylene Chloride Q.00E+00 1.40E-02 (b) 0.00E+00 0.CYE+00 0.0Q0E+0C  0.00E-G0
. Vinyl Chlorice 0.006+00 1.90E+00 (e) C.00E+00 O.Q0E+0Q0 0,00E+00 2.00E+00
I 1,1 Dichloroethane 3.02E-06 NA O 1.%4e-05 3.086-10 2.74E-11  0.00E+00
«.soarbon Disulfide 0.00E+00 NA 0.00E+00 O0.00E+00 0Q.C0E~00 0.00E+00
Totals 1.10€-06 8.02E-10
i ?%m-carcimgenic: -
P ' Conc RID Sourge Air Conc  Intake Risk
b (mg/t) (mgssec) (mg/m3) (mg/kg/day)
Caroon Tetrachloride 1.97E-05 T7.00E-04 (e) 7.46E-05 2.01E-09 4,16E-10 3.95E-07
. Acetore 0.00E+Q00 1.00E-01 (e) O.O0E+00 0.00E+0D O0.00E+00 O.COE+00
l 1,1-Dichlorethene 7.168-05 9.00E-03 (e) 2.T1E-04 7.29E-09 1.51E-09 1.68E-57
.~ 1,2-Dichloroethene 1.69E-06 2.00E-02 (e) 4.428-086 1.73E-10 3.58E-11 1.79E-09
Tetrachioroethene 4. 313E-06 1.00E-02 (e) 1.56E-05 4.20E-1C B.72E-11 B.72E-09
Trichioroethene 9.41E-06 NA 3.56E-0% 9.58E-10 1.99E-1C NA
_ Methylene Chioride 0,006+00 9.00£-01 (c) 0.00E+Q0 (Q,00E+00 0.00£+00 0.00E+00
Vinyl Chieride . © 0.00E+00 NA 0.0CE+00 0.00E+00 0,00E+CO NA
*+1,1 Dichlorocthane 3.02E-06 1.006-01 (&) 1.14E-0% 3.08E-10 6.39e-11 6.39E-10
Carbon Disultfida Q.00E+00 NA 2.008+00 0.0CE+00 0.00E+Q0 NA
i Tctals 1.10E-0¢6 7.74E~07
I g(’a)afos based, where available, on chronic RfDs.
! (biInhatation vatlue, from IRIS .
{o)Inhatation value (RFLY, from HEAS, 4ih Quarter, FY 19$0
. -(a)orei valua, from RIS
l © {@)0oral value, from HEAS, 4th Quarter, FY 1990
Source = vapor concentration ® flow rate ® litera per gallon/seconds per minute
Air comceptrption s source * (X/Q)
intake = (Ai; ¢concentration * IR ® €7 ® EF * EC) / (3w * AT)
xisk (for cancer) = Intake * Slope Factor
“ Risk (non-cancer) = Intake / RfD
I



Risk Calculation workcheet ) 4 TAND
903 Pad Surface Water Treatment vritten: J3~Aug~90
] Intluent Tank Rupture (10,000 gal) Author: OCPalmer /K YERRIC-AN
Exposure of the Public pPrinted: 0Ob4-Jan-91
“onstanty: ,
I ‘ Liter Per Gal 3.7883
Sec Per Min 60
62,37 ramhg L /gmole K
N/V  3.288+00
kg/mg 1.00€-06
l gm/kg 1.006+03
g/mg  1.008-03
m3/ml  1.00€-06 @
Adult Body Neight BWa 70 kg E F
Chiid Body Weight Bue 15 kg
Adutt Inhalation Rate iRa 0.83 Cubic meters/hour
worker Inhslation Rate iRw 1.6 Cubic meters/hour
l Child Inhalation Rate IRe 0.625 Cubic meters/hour
Jperationing Release Parameters
. Exposure Time 31 24 Hours/day
) Zxponure Frequency EF 1 Days/year
: Adult Exposure Duratiom EDa 1 Years
Youth Exposure Duration EDy 0 Years
Child gxposure Guration EDe 1 Years
Averaging Time (zarc.) ATc 25550 Deys
l Aduit Avg Time (non-carc.; ATna 365 Cays
Child Avg Time (non-cerc.) ATnc 365 Days
Public Dispersion Factor Chi over © 1.27¢-03 sec/cubic meter
Job Duration NA Years
Flow Rate 6.9 Som
Tarcinogenic: Child
Liquid Slope Factor 000 eeeee- Adult------- Lifetime
Conc SF Source Air Conc  Intake Risk Risk
o tma/l) (mgfsec) (mg/m3) (mg/kgsdey)
Tarbon Tetracnioride - 2.19€-01 1.30E-01 (c) 9.59E-02 1.228-04 1.36E-09 1.77E-10 6.20E-10
Acetcne 0.00E+00 NA 0.00E+CO 0.00E+00 J.00E+00 0.0CE+00  0,00E+0C
1,1-Dichtorethene 1.42E-01 1.2CE+00 (c) 6.22E-02 7.50E-05 3.84E-10 1.06E-09 - 3.71E-09
},2-Dichicroethene 1.00E-02 HA 4.38€-03 5.56E-06 6.22E-11  0.00E+00 Q.00E+Q0
I; Tetrachlorcethene 2.79-01 1.808-03 (c) 1.22E-01 1.558-04 1.74E-09 3.128-12 1.998-11
. “richlarcethene 1.583e-0% 1.70E-02 (¢) 6.70€-02 B8.S1E-05 9.52E-10 1.62E-11 5.66E-11
Methylene Chiaride 0.00E+00 1.40E-02 (D) 0.00F+00 O.Q0E~Q00 0.00E+00 0.00E+00 Q.00E+0C
vinyt Chioride 0.0CE+00 1.90E+00 (e) 0.00E+00 O0.CUE+QQ O.00€+00 C.0CE+00 O.GCE+DU
. 1,1 Dichioroethene 6.00E-03 NA 2.63E-03 3.34E-06 3I.T3E-11 0.00E+00 0.00F+00
. —arbon Disulfide 0.00E+20 NA 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q C.Q0E+Q0
7 Totals 8.09€-01 1,256-09 &,40E-09
sHon-carcinegenic: Liguid B Y- 118 L e v  erwwvesw chitd------
‘ H conc RfDCa) Source Air Conc  Intake Risk Intake Risk
. (mg/1) (mgssec) (mg/m3) (mg/kg/day) (mgskgrsday)
Carbon Tetracnioride 2.19e-G1 7.00E-03 (e) 9.59€-02 1.22E-04 9.54E-08 1.346-05 3.36E-N7 4.77E-Q5
 Acetare 0.00E+00 1.00E+00 (o) 0,008+00 O.00E+00 C.0CE+00 0,00E+00 9.00E+D0 O,00E+00
'+, 1-Dichiorethene 1.42€-01 9.008-03 (e} 6.228-02 7.90E-05 &6.186-08 4.87E-06  2.1SE-C7 2.41E-CS
. 1,2-Dichioroethene 1.00E-02 2.00€-01 (=) £.3BE-03 5.56E-06 4.36E-09 Z.186-08 1.52E-08 7.62E-08
" fetrachioroethene 2.79€-01 1.00€-01 (e) 1.22E-01 1.55E-04 1.22E-0F 1.22E-06 4. CSB-Q7 4. 23E-06
Trichioroethene 1.53€-01 NA &.70E-02 8.51E-05 6.66E-08 ERR  2.33E-~07 ERR
vYethylere Chloride 0.00E+00 9.00E-01 (c) 0.Q0E+00 O0.00E+00 O0.00E+0C OU.00E+00 C.COE+0Q 0.0GE+00
I /{nyl Chieride - 0.00E+00 NaA 0.00E+00 O0.00E+00 0.00E+00 ERR  Q.00E£+00 ERR
. 1,1 Dichloroethsne ’ &.00E-03 1.00E+00 (c) 2.63E-03 3.34E-06 2.61€-09 2.61E-09 9.15E-09 9.15E-09
Carbon Disutfide 0.00E+0C 1.00E-02 0.00E+00 O.00E+00 0.0G0E+00 0.0OE+0D0 0.0CE+00 ©0.00E+00
Totals 8.09€-01 2.17-05 7.61E-08

(3)RfDs based, where available, on Subchronic Rf0s.
bYIrhatation value, from (RIS
(cl)inhalation value, from HEAS, 4th Quarter, FY 1790
. td)0ral value, from (RIS
l ‘e)Gral value, from HEAS, 4th Quarter, FY 1990

“Seurce T Liguid Concentration * Flow Rate ® Liters per zallon / scconds per mirute
Air concontration = source *® (X/Q)
‘nteke = (Air concentration * IR-® ET * £F * D) / (BW ® AT)
I tisk (for cancer) = Intake * Slope Factor
..2isk (pon-cancer) = Intake / RfD




l." iak Calculation Worksheet
I{_f'?mtantu

Adult Body Weight
Child Body Weight
Adult Inhalation Rate
Worker Inhalation Rate
Child Inhalation Rate

Exposure Time

Exposure Frequency
Adult Exposure Suration
Youth Expesure Durstion
Child Expesure Duration
Averaging Time (carc.)
Adult Avg Time (non-carc.)
child Avg Time (non-carc.)

R
n
st

:
o
B

Vorker Digpersion Factor
IM

Carcinogenic:
i
. .arbon Tetrachioride
Acetone
. 1,1-Dichtorathene .
- ,2-Dichloroethene
etrachloroethene
" irichloroethene
Methylene Chloride
iryl Chioride
'- .1 Dichloroethane
*

_arbon Disultide
Totals

If{on- carcinogenic:

L.

Carbon Tetrachloride

., bcetone
l" ,1-Dichlorethene
. .2-Dichlorcethene
Tetrachlioroethene
Trichioroethene
 etnylene Chioride
inyl chloride
v, 1 Dichloroathane
Carbon Disulfide
Totals

903 Pad Surfece Water Treatment
influent Tenk kupture (10,000 gel)
Exposure of RFP Workers

Liter Par Cal
Sec Per Min
R

N/Y

kg/mg

o/ kg

/g

m3/mi

SWa
Bic
1Ra
IRw
1Re

: uperationing Release Parometers

ET
EF
€Da
EDY
ghe
ATe
ATna
ATnc

Chi over Q
+ob Duration
Flow Rate

Liquid
Conc

(mg/\)
2.19€-01
0.00E+00
1.42-01
1.00€-02
2.79e-01
1.53€-01
J.00E+00
0.00E+00
6,00E-03
0.0CE+00
8.09€-01

Liquig
Conc

(mg/l)
2.19e-01
0.00€+00
1.42E-01
1.00E-02
2.798-01
1.53g-01
0.00e+00

- 0.00E+00
6.00E-03
0.00€+00
8.09e-01

3.78%3
60
62.37 wmHg {/gmole K
3.288+01
1.00%-06
1.00E+03
1.00E-03
1.00€-06
70 kg
15 kg
0.83 Cubic meters/hour
1.4 Cubic meters/hr
0.525 Cubic meters/hour
2% Houre/day
1 Days/year
1 Years
o] Years
1 Years
25550 Days
365 Days
365 Days
2.83E-02 gec/cubic meter
NA Years
6.9 spm
Slope Fector
SF saurce Air conc
- (mg/sec) (mg/m3)
1.30E-01 (c) 9.59E-02 2.72E-03
MA 0.00E+00 .0.00E+00
1.20E+00 (c) 6.22E-02 1.76E-03
NA 4.386-03 1.24E-04
1.80€-03 (c) 1.22E-01 3.44E-0%
1.70€-02 (c) 6.70E-02 1.90E-03
1.408-02 (b) 0.00E+00 0.00E+00
1.90E+00 (e) 0.00+00 0.00E+00
NA 0 2.63E-03 7_44E-05
NA 0.00E+00 0,00E+00
RfD Source Air Conc
(mg/sec) (mg/m3)
7.00E-03 (e) 9.59E-02 2.72E-03
1.00£+00 (2) 0.00E+00 0.0CE+00
9.00E-03 (e) 6.22E-02 1.76E-03
2.00E-01 (e) 4.38E-03 1.24E-04
1.008-01 (e) 1,22E-01 3.46E-03
NA 6.70E-02 1.90E-03
9.00€-01 (c) O.00E+00 0.00E+00
NA 0.00E+00 O0.00E+00
1.00E400 (¢) 2.63E-03 7.44E-05
1.008-02 0.C0E+00 0.0CGE+00

l%&)lfbs based, where asvailable, on Subchronic Rfbs.
(b)Inhalation velue, from IRIS

c)Imhalation vetue, from NEAS, 4th Quarter, FY 1990

‘d)0ral valus, from (RIS

Source = Liguid Concentration ® Flow Rate * Liters per gallon / secords per

Air concentration = source * (X/Q)

g

¢)oral vaiue, from KWEAS, 4th Quarter, FY 1990

steke s (Air concentration ® IR ® ET ® EF * £D) / {(BW * AT
isk (for cancer) = Inteke * $lope Fector
“nisk (non-cancer) = Inteke ; KD

4 JAN
Writtens Io-ug-90—
Authors DCPalmer / i (CERRIGAN
Printed: 04-Jan-91
Intake Risk
{mg/kg/day)
3.04E-08 3.95€E-09
0.C0E+00  0.00E+00
1.97€-08 2.36E-08
1.39€-09 0.00E+0C
3.87€-08 6.96E-11
2.12E-08  3.61E-i0
0.00E+00  G.00E+00
0.006+00 Q.00e+00
8.326-10  3.00E+00
0.00E+00  0.00E+Q0
2.80E-08
Intake Risk
(mg/kg/day)
2.13e-086 3.04E-04
0.00E+00  0.00E+00
1.338-06 1.53E-0%
9.71E-08 4 .85E-07
2.7T1E-06  2.7T1E-05
1.4L8E-06 ERR
0.00E+C0 OQ.0DE+Q0
0.00E+Q0 ERR
5.82E-08 5.B2E-L8
O‘OOE*OO DOOOE"'OG
4,84E-04

minute



Risk Calculation worksheet

(THnetants:

Adult Body Weight
child Body wWeight
Adult inhalation Rate
worker Inhalation Rate

Exposure Time

Exposure Freguency
Adult Exposure Duration
Youth Exposure Duration
thild Expusure Durstion
- Averaging Time (carc.)
“Adult Avg Time (non-carc.)
Child Avg Time (non-carc.)

AnArAnn A2

worker Dispersion factor

Mrcinogmic:

. is=(2-ethylhexyl )phthalate
‘Manganese

Mercury
l ¢ ekel

Hlenium
Nen-carcinogenic:
L

stal
Bis-( z-ethylhexyl)phthalate
'rcury

lf
.ckel

<elen)uu
Tetal

" Wionuctides:
‘anium

' . ericium

Plutonium
Total

child Inhalation Rate

kg/mg
v/ kg
Vg
m3/mi
Sec Per Min

BWa
gwe
IRa
IRw
IRe

Operationing Release Parameters

ET
EF
zDa
EDy
EDc
ATe
ATna
ATne

Chi over Q
Airborn Dust
Comgte, Arem

Dust Source
Job Duration

Soit
conc
(mg/kg)
1.95E+00
0.00E+00
0.COE+Q0
0.C0E+CQ0
0.00€+00
1.95E+00

Soil
Cone
{ma/ka)
1.95E+20
0.00E+00

0.00e+00

0.00E+CO
0.00E+00
1.95E+00

Soil
Conc
(uCi/gm)
2.20€-05
1.60€-06
1.808-0%
4.16E-03

903 Ped Surface Water Treoatment
Fugative Dust during construction
Exposure of Other Site Workers

1.00E-06
1 Qw!m
1.008-03
1.00E-06
68
70 kg
15 kg
0.8% Cubic meters/hour
1.4 Cubic meters/hour
0.625 Cubic metera/hour
8 Hours/day .
60 Days/year
1 Years
o} Years
) 1 Years
25550 Days
365 Days
3565 Days
2.43E-04 sec/cubic meter
NA mg/cubic meter
1.0 acres
4. 20E-04 kg/sec
1.00 Years
Slope Factor
SF Source Air Conc
(mg/sec) (mg/u3)
1.406-02 (e) 8.19E-04 1.99E-07
0.00€+00 0.00E+00 0.00e+00
0.00E+00 0.00E+00 0.00E+00
8:460E-01 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
Source Air Conc
RfD(a) (mg/sec) (mg/m3)
2.00E-32 (e) B.19E-04 1,.99E-07
3.00E-04 . 0.00E+00 0.00E+00
3.00e-04 0.00E+00 0.00E~00
2.00€-02 0.00E+00 0.00E+00
3.00€-03 0.00E+00 0.0CE+00
OCF Source  Air Conc
(mrem/uCi)  (uCi/sec) (uCi/m3)
1.30€+05 9.24E-N6 2.25E-09
5 .20E+05 6.728~07 1.63E-10
3.30E+05 7.56E-06 1,84E-09

I %%)Rfos based, where available, on Subchronic RfDs.
“)Inhalation value, from IRLS
(cyinhatlation value, from MEAS, 4th Quarter, FY 1990

{d)0rat value, from (RIS

source =

. 8k (for camger) =

i
A

pust Source = £7,2 tens/acre-month * Construction Area / (30 * 24
pust gource * Soil Comcentration
*7r concentration = gource * (X/Q)

take = (Air concentration * IR * ET * EF * ED) / <BW * AT)
{ntake * Slope Factor
Risk (non-cancer) = Inteke / RfD
Inteke (radionuclides) s air concentration * IR * ET * EF * job duration
g sc (radionuclides) = Intake * Dose Conversion Factor (DCF)

a0ral value, from HEAS, 4th Quarter, FY 1990

Written:
Author: O
Printed:

Intoke
(mg/kg-day)
4.45E-11
0.00E+00
0.002+00
0.00E+C0
0.00E+00

(mg/ka/day)
3.12E-09
0.00e+00
0.00e+00
0.00E+00
0.00E+00

-em=s=Adul
Intake
(i)

8.98e-07

&.53E-08

7.35E-07

* 360032 * 2000 (b\ton *

Gh=dan-91
CPalmer/KKkerrigan
Ob=dan-91

6.238-13
0.00E+00
0.00£+00
0.00E+00
0.0CE+00
6.23E-12

1.56E~07
0.00E»00
0.00E+00
0.00€+00
0.00E+00
1.56€-07

t.. .....
Nose
(mrem)
1.17E-01
3.40E-02
2.42-01
3.93e-C1

_453& kg/'b



l ~‘sk Caleulation Workzheet

903 Pad Surface Water Treatment Urittens  O4-qan-91
fugative Dust during construction Author: DCPalmer/‘r kgRriowrw
Exposure of Construction WNorkers Printed: 04-lan-91
' T instants:
: kg/mg 1.0CE-06
owkg 1.008+03
ommg  1.008-03
m3/mt  1.00E-06
I Sec Per Min 60
Aduit Body Weight BWa 7 kg
Chiid Body Weight gNe 15 kg
Adult Inhaletion Rate IR® 0.83 Cubic meters/hour
Worker Imhatation Rate IRw 1.4 Cubic meters/hour
i{ig Inhalation Rate iRe 0.625 Cubic meters/hour
Pperationing Release Parsmeters
l Exposure Time 3 8 Hours/dsy @ &3} & E F
Exposure Frequency EF &0 Days/year
Adult Expesure Duration EDa 1 Years :
lm Youth Exposure Quration EDY NA Years
{.; Child Exposure Duration €Dc NA  Tears
B Averaging Time (carc.) ATe 25550 Days
Adult Avg Time (non-carc.) ATna 365 pays
child Avg Time (nen-carc.) ATne NA Days
I worker Dispersion Factor Chi aver Q NA sec/cubic meter
Airborn Dust 5 rg/cubic meter
Constr, Area NA acres
Dugt Source NA kg/sec
l? Job puration 1.00 Years
k244
Carcinogenic:
Soii Slope Factor @00 eees-s Adulg-~-----
I‘ Cone SF Source Air Conc  Intake Risk
s o (ma/skg) ) (mg/sec) (mg/e3) (mg/kg-day) )
« is~(2-ethylhexyl )phthalate 1.956+00 1.40€-02 (o) NA 9.7SE-06 2.18E-09 3.C5E-M1
Manganese 9.COE+0C 0.00E+00 NA 0.00E+00 O.CUE+00 0.0CE+00
. Mercury 0.00E+00 0.00E+00 KA O.Q0E+00 0.00E+00 0.00E+00
- icket 0.00E+00 8.40E-01 NA 0.00E+00 0.00E+00 (0.00E~0QQ
. elenjum 0.00e+00 {.00E+00 NA O0.00E+00 9.00E+00 0.00E+00
“Total 1.95E+00 3.05e-11
<" on-carcinogenics
soft.  eeeee- Adultmeanese
[N Conc Source Air Conc  Intake Risk
(mg/kg) RfD (ng/sec) (mo/m3) (mg/kg/day)
3is-{2-ethyltexyl)phthalate 1.95E+00 2.008-02 (e) NA 9.75E-C6 1.53E-07 7.53E-06
l;?anganese 0.00E+00 3.00E-04 NA 0.00E+00 0.00E+00  0.COE+00
i ercury 0.0CE+00 3.00E-04 NA 0.00E+Q0 (Q.00E+00  0.C0E+00
*Fickel 0.00E+00 2.00E-G2 NA 0,00E+00 0.00e+400 0.00€E+00
Selenium 0.00E+00 3.00E-03 NA 0.00E+00 0.COE+Q0 0.00E+00
l . ~otal 1.95E+00 7.63-06
. adioruelides:
Soil . emewen Adult-------
Conc DCF Source Air Conc  Intake Dose
l (WCi/gm) (memui)  (uCi/sec) (LLi/m3)  (WCi)  (mrem
ranium " 2.20E-05 1,30E+05 NA  1,70E-07 4.40E-05 5.72E+Q0
umericium 1.60E-06 5.20E+05 NA 8,00E-09 3.20E-G& 1.66E+00
Plutonium 1.808-05 3,3CE+05 NA 9.00E-08 3.60E-05 1.19€+01
l sotal 4.16E-05 1.93g+01
ggva)ﬁfns baged. where available, on Subchronic RfDs.
(b)!nhalation vatue, from RIS
‘¢cylnhatation value. from HEAS, 4th Quarter, FY 1950
l . d&roral value, from RIS
- e)oral vatue, from HEAS, &4th Quarter, FY 1990
Air concentration = Soil concentration ® airborn dust ® kg/mg
intake s (Alr corcentration ® IR * ET ® EF ® ED) / (BW ® AT)
isk (for camcer) = Intake * Slope Factor
isk {non-camcer) = Inteke / RfD
{ntake (radionuclides) = air concentration * IR ® ET * EF * job duration
bose (radionuclides) = Intake * Dose Conversion Factor (DCF)
.
I



Risk Caloulation workshewt

- g TaNU
903 pPad Surface Water Treatment Nritten: 30-Aug~90-
l Fugative Dust during construction Author: DCPalmer / Ik HireptAN
Exposure of the Public Printed: 04-Jan-91
_Constants: |
i kg/mg 1.00E~06
: o/kg  1.00E+03
gm/mg 1.00E-03
l\slml 1000"06
Sec Per Min &0
l Aduly Body MWeight BWs 70 kg
child Body Wefght BWe 15 3
Agult Inhalation Rate iRa 0.33 Cubic meters/hour . .
vorker {rhaiation Rote IRw - 1.4 Cubic meters/hour
I Child inhalation Rate IRe  0.625  Cubic meters/hour @ m g‘-\‘ [F v
Operationing Release Perameters
Exposure Time 121 8 Kours/day
Cxposure fFreguency EF 60 Days/year
Adult Exposure Duration EDa 1 Years
Youth Exposure Duration Edy 0 Years
Child Exposure Durstion EDe ] Years
la Averaging Time (carc.) ATc 25550 Days
i /Adult Avg Time (non-cere.) ATha 365 Days
Child Avg Time (non-care.) ATne 365 Days
Public Dispersion Factar Chi over 0 1.40E~06 set/cuoic meter
Ajrborn Dust NA my/cubic meter
Constr. Area 1.0 acres
Dust Source &.20E-04 kg/cec
Job dDuration 1.00 Years
I mreinogenic: Child
sodt stope facteor 000000 ---.--- Adulteseecan Lifetime
Conc SF Source Air Conc [nteke Risk Risk
i (mg/kg) (mgssec) (mg/m33 (mg/kg-day)
l is=(2-cthyihexyl)phthalate 1.95€+00 1.40€E-02 (e) B.19E-06 1.15E-0% 2.56E-13 3.59E-15 1.26E-14
- .Mganese 0.00E-00 O0.0GE+0Q 0.C0E+00 C.0CE+00 C.00E+Q0  J.00E+0Q  2.0CE+00
Mercury 0.00E+00 O.00E+00 0.00E+00 O.D0E+00 0,Q0E+00 0.00E+00  0.0CS+00
Nickel : 0.00e+00 3.40E-01 0.00E+00 ©.90E+00 0,008+00 0.C0E+00  0.GOE+00
lenium 0.00E+C0 0.00E+CO 0.00E+00 0.00E+00 (C.008+00 Q.00E+08  09,005+GO
»tal 1.95E+00 3.596-15  1,26E-14
Non-carcinogenic:
il e Adulte=nesse ceene- Child-==---
: Conc Source Air Cong Intake Risk Intake Rigk
(N tmg/kg) RfTC2) (mq/sec) (mg/m3) (ma/ka/day) {mg/ kg/day)
3ig-{2-ethylhexyl)phthalate 1.95€+00 2.00E-02 fe¢’ 8.19E-C4 1.15E-09 1.80E-11 8.98E-10 6.28E-1¢ 3.14E-09
gﬁmanese 0.00€+00 3.00E-04 0.00E+00 O0.J0E+0C O.0DE+00 {O.GO0E+O0  G.00E+00  J.QQ0E+D0
¢ eroury 0.COE+00. 3.00£-94 0.00E+00 O.COE+00 O_COE+0Q 0.0CE+Q0  0.00E+00  O,00E+00
© ckel 0.00E+00 2.C0E-02 0.00E+00 0.002+00 O.00E+00 O0.00E+00. 3.9CE+CU  C.00E+00
Selenium 0.00E+00 3I.00E-02 C.00E+00 O.Q0E+00 ©.00E+0C O,C0E+Q0  0,00E+400 0.00E+00
Totsl 1.95E+00 8.93e-190 3.16E-09
l itonuct ides:
seft -~ eeaee- Adult-------
Cone DCF Seurce Air Conc  Intske Dose
(uCi/gm) (mremvuCi) (uCi/sec) (Li/m3) (i) {mrem)
anium 2.20E-05 1.3GE+0S $.24E-06 1.29E-11 S5.1TE-09 4.73E-04
rericiun : 1.60E-06 5.20E+05 &.72E-07 $.47E-13 3.76E-10 1.96E-04
Flutoniun 1.30E-05 3.30E+05 7.566-06 1.DOE-11 L.23E-09  1,40E-03
Total 4.16€E-05 2.87E-03

l%)kfos based, where avaitsble, on Subchronic Rf0s.
Yinhalation valuve, from (RIS
{cyirhalation vatue, from HEAS, 4th Cuarter, FY 1990
{dj0ral value, from IRIS
Yoral value, from MEAS, 4th Quarter, FY 1990

I -8t Source = (1.2 tons/acre-month * Construction Area / (30 * 24 * 3&00)) * 2000 lb\ton * ,453€& kg/\b
Source = Dust source ® Soil Concentration
Afr concentration = source * (X/Q)
take = (Afr comcentration ®# IR ® EY * EF = £D) / (BW ¥ AT}
sk {for cancer) ® Intake * Slope factor
Rigk {non-carcer) = Intake / RfD
Inteke (redionuciides) ®» pir corncentration ® IR * £T * EF * job duration
Is se (radiomxiides) = Intake * Dose Conversion Factor (DCF)

I



