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APPENDIX B

SURFACE WATER SAMPLING RESULTS

WOMAN CREEK BASIN

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADCQ
g4g\ sw-rap\woman\append.pgs

AUGUST 1991



APPENDIX B-1

SURFACE WATER SAMPLING RESULTS
VOLATILE ORGANIC COMPOUNDS

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
#G4g\sw-irap\woman\append.ogs

ALGUST 1991
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APPENDIX B-2

SURFACE WATER SAMPLING RESULTS

DISSOLVED METALS

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

AUGUST 1991
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APPENDIX B-3

SURFACE WATER SAMPLING RESULTS

TOTAL METALS

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

AUGUST 1981
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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
eg&g\ sw-irap\ woman\ append.pgs

AUGUST 1991
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APPENDIX B-5

SURFACE WATER SAMPLING RESULTS

DISSOLVED RADIOCHEMISTRY

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
RQCKY FLATS PLANT, GOLDEN, CQLORADO
2g&g\sw-ran: woman\ append.pgs

AUGUST 199t



ejep BUISSiW=_  SadolOS| WNIURIN })1@ JO uns=zg Jois3 BULIUNCD T 1INS?J S| Jewloj 3|qe) ay)

A¥Q 10-2L-68 250MS
A¥0 £0-11-68 250MS
A¥a %0-01-68 250mns
A¥0 82-60-68 zsons
A¥0 L1-80-68 Zsons
A¥a 20-20-68 Zsons
A¥G 60-90-68 Zsons
A¥0 01-50-68 250MS
A¥0 21-90-68 250MS

A¥Q 20-20-06 LSONS
A¥Q S0-10-06 LSonS
A¥G 10-21L-68 LSONS
A¥GQ £0-11-68 Lsons
A¥Q %0-01-68 LSONS
A¥Q 21 -60-68 1Sons
A¥Q L1-80-68 LS0MS
AdG 81-20-68 LSOns
A¥0 01-S0-68 LSoMs
A¥Q LL-%0-68 Lsons
A¥Q £2-90-8¢9 LSOMS

A¥Q ZL-£0-06 osons
A¥Q 20-20-06 osons
A¥Q S0-10-06 osons
A¥Q {0-21-68 osons
A¥Q £0-11-68 osons
A¥Q %0-01-68 0SOns
A¥Q 21-60-68 osons
A¥Q 11-80-68 0sons
A¥G 01-50-68 0SOMS
A¥Q ZL-%0-68 osons

AN - - osons
192 0%2/6%2 06 »1830] [3E] ] eydyy podwes JoquUNN
wni3ldg I TETRE Y wntuoinid unijvodls unuean s$s049 $S049 ajeq uoi1lels

| abed 1/713d Ui pajsodas A43SINRYI0IPRY PIAOSSIQ |1V “S1INSIY AJISIWYI0IPBY PIAJOSSIQ JI18M I084INS
(dV¥1) ue)d UCLIOY |eIPaWRY WIJIJU] ULSed 329JD UBWON



wilep BulsSiN="  53d0loS| wniueln )1e Jo unss, J0JJ2 BULIUNOD 3 1INS3J IS 16wi0} 3\qey ay|

A¥Q 02-60-68 220ns
A¥C 8L-/0-68 110ns
A¥0 L1-50-68 210nS
A¥d 0%-£0-68 220MS

A¥G 20-20-06 gSoNs
A¥Q S0-10-06 gsons
A¥0 10-28-68 gs0ns
A¥G 02-11-68 GSONS
A¥0 %0-0L-69 asons
A¥0 02-60-68 850nS
A¥Q 11-80-68 850MS
A¥0 71-20-68 8501s
A¥a 01-50-68 gs0ns
A¥Q LL-%0-68 a50MS

A¥0 L1-£0-06 250MS
A¥0 20-20-06 15018
A¥0 S0-10-06 2S0Ms
A¥Q 10-21-68 LS0MS
A¥Q £0-11-68 2501S
A¥Q %0-0L-68 250nMS
A¥Q 91-60-68 1501S
A¥0 11-80-68 250ns
A¥G 20-20-68 250Ms
A¥0 60-90-68 LS0ns
A¥0 01-50-68 250MS
A¥Q L1-%0-68 250ns
A¥0 £2-90-88 250Ms

A¥Q 21-£0-06 2S0NS
A¥Q 20-20-06 250MS
A¥C S0-10-06 250Ms

1% 0927652 06 s1830} @128 sdiv pa1duwes JoqunN
wniygyg unio|Jawy wnuoInyd unijuogls wniuein $S049 $s049 ajeq uollels
2 ¥bud 1/13d Uy pajsodas A11Si1wayd01peY PIAIOSSIQ 11V ‘SIINSaY AJISIWIYIOIPBY PIAIOSSI(Q J2I8N 084INS

(dVY1) ue)d UOLIJY U IPaURY WIJAJU| Ulseg X93J) UBWON



elep BuissiN=_  sadol0s! uniuesn e jo uns=z, 40443 BUIIUNOD T 1INS3L ISt Jewiof I)qe) ayy
- - - - £702 8°249°6 9" §%6 St-11-06 Y90MS
00%1+009€ - - - 62°22 Y9l 9+6L £2-0L-06 y90MS

A¥0 20-20-06 Y90MS
A¥GQ S0-10-06 Y90MS
A¥4 10-21-68 y90ns
A¥G 60-11-68 Y90ns
A¥d %0-0L-68 901S
A¥G 0Z-60-68 790MS
A¥Q L1-80-68 y901S
A¥Q 61-20-68 yoons
Ada 0£-£0-68 Y90MS

A¥Q 20-20-06 £90ons
A¥Q S0-10-06 £90NS
A¥Q 10-21-68 £90NS
A¥0 $0-L1-68 £90NS
A¥Q %0-01-68 £90nS
A¥G SL-60-68 £90MS
AdG |1-80-68 £90NS
AdQ 61-20-68 £90nS
A¥0Q 12-90-68 £90NS
Ad0 21-50-68 £90NS
A¥Q 92-£0-68 £90MS

£70+9°y 13 1 S2+9¢ SL-11-06 £50MS
A¥Q 61-20-68 £50MS
- £0°0+£0°0 £0°0+2°0 %°0%0 F] Y+l 9+2 50-%0-68 £50MS

A¥a 20-20-06 110Ms
A¥0 S0-10-06 2.0ns
A¥Q 10-21-68 220ns
A¥0 60-11-68 ll0ms
A¥Q %0-0L-68 210Ms

(87 0%2/76%2 06 »]830} 8198 sydy pIjdes Jaquny
wnyltag wnio| sy wniuoinyd wnijuoJls wnuean $S0.19 Ss049 ajeg uolImls
¢ obed 1/15d uy paziodas A48 1WeYd01pey paAjossiQ 11V ‘S11NSay A115|1WYI01pRY PIA|OSSIQ J31BN I844NS

(dv¥l) ue)d uolloy 9 pawdy WIJIIU] uiseg X234) Uewop



wlep BUISSIN=_  sadojosi wniueun 119 JO uNS=zy JoJJa BULIUNOD + 3INS3J  ISI 18WI04 3lqel ay)

- - - - 2°2%9°¢ Ltivecg 0£-£0-06 2ons

- - - - 6°1%9 15272 62-£0-06 2ans

- - - - £ 8°149°¢ - 90-2L-06 1208s

- - - - 6872 27136 - £1-11-06 L20ns

£92+0 - 229°0+615°0 898" Yy 827199649 9LTL¥6L6°2 8L-20-06 l2ons

- 20°0+0 10°0+10°0 $°0+0 9°S £+ 21 12-£0-68 220ns

- - - - 99°1 - - 90-21-06 290MS

oyl+022 £+0°L - - L) 9 1%y - y1-11-06 290Ms

- 10°0+0 20°0+0 5040 2°0 g £+ 82-£0-68 290ns

- - - - 89 6°1¥1°2 245"y 61-11-06 250MS

- 20°0+0 10°0+10°0 §70+0 28 ) L XX 12-£0-68 y50nS

A¥Q SL-20-/8 950MS

- - - - £ 817" 9°13g°2 90-21-06 osons

- - $°S g 1+2°9 1°1%2°2 Si-11-06 05O0MS

912+5%6° 1 - 82%°0+492°0 592°¢ 9L I+12S°E  20°1%2L5°1L 21-20-06 osons

ANQ 20-20-06 osons

A¥G SD-10-06 0S0MS

A¥G 10-21-68 050MS

A¥0 60-1L1-68 0SONS

AYQ 02-20-68 OSONS

10°0+0 20°0+10°0 9°0+0 98 £+9 9+0l 82-£0-68 0£ons

A¥Q 02-80-98 0£0NS

- - - - 65°S 271489 6°1+y ©0L-21-06 0.0MS

$0°0+2°0 - 6°S 6°132°9 1°2+6°€ SL-11-06 0L0MS

952+ 292 - 99°0+96£°0 610°9 60°1+921°€ 2 1+528°2 81L-20-06 0.0ns

10°0+10°0 10°0+0 5 0+0 2°s £+9 9+¢ 62-50-68 0zons

- - - - 9y 22 y+21 921 90-21-06 Y90MS

(874 0%2/6%2 06 s)€30] [ 3L 1:] eyd\y pajdues JIINN

wuny3ts) unio} Jouy wniuoin)d wnijuouals uniueJn ssoJ9H $S0J9 a3eqQ uoilels
% abed 1/712d up patsodas A43siwayI0otpeY Parlossig |1V SIINSay A11S1Wayo01pRY PaAIOSSIQ J31eN 3I9jNS

(dv¥1) UR|d UOLIDY 1RIpIWIY WIIIU] ULISEy XI3J) uUewoN



@iep BuisSSIN=_  $2d0JOS| uniueln 118 JO uns=z, JOo44a BULIUNOD ¥ 31INS3L S| lewsoy 3)qel ayj

- - - - 6297 VFI2L°L  §29°2+689°9 61-90-06 2ons
- - £°2+9'8 6°0+%°2 1£-£0-06 2oms
(874 0%2/6%2 06 «1930} 839y nﬂ: vo_am JIQUNN
wniytay wniotJawy wniuoinyd wn13uo043s uniuean ssouy S$so049 23eqg uoilels
¢ abed 1/13d up pajsodas Assiwaydoipey PIAIOSSIQ 1)V ‘S1INSay AJ1S1waydoipey paAjossiq Jarem Idejung

(dVi¥l) uBld UOLIDY |VIPIURY WIIIAIU] ULISEE NIIL) UBWON



Ay
-

APPENDIX B-8

SURFACE WATER SAMPLING RESULTS

TOTAL RADIOCHEMISTRY

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
egdg' sw-rap\woman\ append.pgs
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APPENDIX C

SURFACE WATER SAMPLING RESULTS
SUMMARY TABLES

WOMAN CREEK BASIN

SURFACE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLOEN. COLORADO
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APPENDIX D

MILESTONE SCHEDULE
SURFACE WATER IM/IRAP/EA
WOMAN CREEK BASIN

OPERABLE UNIT NO. 2

SURFACE WATER INTERIM REMEDIAL ACTION PLAN DRAFT AUGUST 1991
ROCKY FLATS PLANT, GOLDEN, COLORADO
eg&g\sw-irap\woman\append-d.aug



TABLE D-1
PROPOSED MILESTONE SCHEDULE

Surface Water IM/IRAP/EA
Woman Creek Basin
Operable Unit No. 2

Woman Creek Basin Interim Measures/Interim Remedial Action Plan/
Environmental Assessment {IM/IRA/EA) and Decision Document

Submit Draft Proposed IM/IRAP/EA 03 September 1991
Submit Proposed IM/IRAP/EA to EPA/CDH 02 October 1991
Public Review of Proposed IM/IRAP/EA 15 October 1991
Submit Draft RS to EPA/CDH 14 January 1992
Submit Final IM/IRAP/EA and Final RS to EPA/CDH 05 March 1992
DOE-HQ Approval of Final IM/IRAP/EA and FONSI 19 March 1992
Begin IM/IRA Construction (if required) 30 June 1992
Complete IM/IRA Construction (if required) 8 September 1992
SURFACE WATER INTERIM REMEDIAL ACTION PLAN DRAFT AUGUST 1891

ROCKY FLATS PLANT, GOLDEN, COLORADO
eq&g\sw-irap\woman\append-d.auq D-1



SURFACE WATER INTERIM REMEDIAL ACTION PLAN

DALY e AT ™

AMIT AL AEL S A A

APPENDIX E

ARAR TABLES FOR
SURFACE WATER CONTAMINANTS
SURFACE WATER IM/IRA/EA
WOMAN CREEK BASIN

OPERABLE UNIT NO. 2

AUGUST 1991
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Constituent
Aluminum
Barium

Beryllium

Cadmium
Calcium
Chromium (total)
Copper

Iron

Lead

Lithium
Magnesium
Manganese

Nickel

Potassium
Selenium
Sodium
Strontium
Tin
Vanadium

Zinc

238,238,240
Pu

TABLE E-3

ACTION-SPECIFIC ARARS FOR CONSTITUENTS

IN WASTES FOR OFF-SITE DISPOSAL OR
ON-SITE PLACEMENT, OPERABLE UNIT NO. 2
WOMAN CREEK INTERIM REMEDIAL ACTION*

Potential
Waste Code

D005

P015 (as product
dust)

D006

F006-F009
FO11-FO12

Do10

Treatment
Standard (mq/2)**

Best Demonstrated Available
Technology (BDAT)
Basis for Standard

Metals Recovery'

Chemical Precipitation

Reduction and Stabilization

Stabilization

Chemical Precipitation, Settling,
Filtration, and Stabilization

Stabilization



TABLE E-3 (Continued)

ACTION-SPECIFIC ARARS FOR CONSTITUENTS
IN WASTES FOR OFF-SITE DISPOSAL OR
ON-SITE PLACEMENT, OPERABLE UNIT NO. 2
WOMAN CREEK INTERIM REMEDIAL ACTION*

Best Demonstrated Available

Potential Treatment Technology (BDAT)
Constituent Waste Code Standard (mg/£)** Basis for Standard
Am241 - — -
H?® - - -
Sr89‘90 — - -~
Uranium® - - -
Carbon Tetrachloride U211 5.6 Incineration or Fuel Substitution
F001 0.96 Incineration
1,2 Dichioroethene U079 33 Incineration or Fuel Substitution
1,1 Dichioroethene U078 33 Incineration or Fuel Substitution
Tetrachloroethene U210 5.6 Incineration or Fuel Substitution
FOO1 0.05 Incineration
Acetone uoo2 160 incineration or Fuel Substitution
F003 0.59 Incineration
Methylene Chloride uoso 33 fncineration or Fuel Substitution
FO01 0.96 Incineration
F002 0.96 Incineration
Trichloroethene U228 5.6 Incineration Fuel Substitution
F0O01 0.91 Incineration
F002 0.92 Incineration
Vinyl Chioride uo43 33 Incineration or Fuel Substitution
Multi-Source Leachate® F039

Land Disposal Restrictions at 40 CFR Part 268, Treatment standards identified are based on the potential hazardous waste code(s) that could be assigned to the parameters
of concern,

Treatment standards 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, 1890 {55 FR 22520) and defined it as "eachate resulting from the treatment, storage, or disposal

of wastes classified by more than one waste code under (40 CFR Part 281] Subpart D, or from a mixture of wastes classified under Subparts C and D of this pan.” If this waste
code is deemed applicable to a waste, the waste must meet the treatment standards (see 40 CFR Part 268 Tables CCW and CCWE) prior to land disposal.
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APPENDIX F

RISK CALCULATIONS FOR PUBLIC EXPOSURE TO
AIRBORNE VOLATILE ORGANIC COMPOUNDS

This appendix provides the methodology, assumptions, and calculations, for computing carcinogenic and non-
carcinogenic (systemic) human heaith risks resulting from public exposure to airborne volatile organic
compounds (VOCs) originating from the Woman Creek seeps. In general, it is assumed a member of the
public will be exposed to released VOCs continuously over 10 years at the eastern RFP property line.

Carcinogenic risks are calculated to estimate the increased likelihood of an individual contracting cancer during
his lifetime due to contaminant exposure. Carcinogenous risks from muiltipie sources are assumed to be
additive.

Risk = CDI x SF
where:
CDI = Chronic Daily Intake
SF = Slope Factor, as defined in the Risk Assessment

Guidance for Superfund, Volume | (Part A) (EPA, 1989)

Non-carcinogenic risks are evaluated by comparing the exposure level (E) to a reference dose (RfD) below
which it is not expected that any systemic health effects are likely to occur.

Noncancer Hazard Quotient (HQ) = E/RfD

Non-carcinogenic risks from multiple sources are also conservatively assumed to be additive. A noncancer
hazard index (Hl) is computed by summing HQs for each contaminant

HI = E,/RfD, + E,/RfD, + --- ERID,

A Hi less than 1 implies there will not be systemic health effects from exposure to the contaminants. The
following equation is used to estimate the intake resulting from contaminant inhalation.

Intake (mg/kg/day) = CA x IR x ED'
BW x AT?
where:
CA = Average concentration in air (mg/m°) at the point of
exposure.
IR = Inhalation Rate

= 20 m*/day (adult)

BW = Body Weight
= 70 kg (adult)

(EPA, 1989) ED = Exposure Duration

10 years x 350 days

2 (EPA, 1989) AT = Averaging Time
10 years x 365 days/year for noncarcinogens

70 years x 365 days/year for carcinogens

o i



It is assumed, for computing the intake, that the source release is continuous, and exposure occurs over a 10-
year duration. Ten years is chosen because the FFACO specifies implementation of final remediation within
7 years, and 3 years have been conservatively added to allow time for the remediation to become effective.

The ambient air VOC concentration at the nearest point of exposure (POE) is computed using a Gaussian
plume model. The Gaussian Plume model predicts contaminant concentrations at various downwind distances
from the contaminant source. The computation is as follows:

1t

C.. X/Q x Release Source Term

X/Q

1]

dispersion coefficient (sec/m?)

Release Source Term

1]

Rate at which contaminants are released (g/sec)

The release source term was computed using the flow weighted average VOC concentrations at CS-55
{including upstream seeps), and CS-53. Multiply these concentrations by the respective design flows. The
computation is shown in Table F-1. The flow values used in the computation ar the CS-55 and CS-53 design
flows, 3 gpm and 1 gpm, respectively.

DISPERSION COEFFICIENTS

The dispersion coefficient (X/Q) is calculated using the following formula:

X/Q = (7T X Upg X 0, X G,)"'
where:
X/Q = dispersion coefficient (sec/m®)
n = constant (3.1416....)
Upg = Average wind speed (m/sec)
Oy = Gaussian distribution coefficients in the crosswind and

vertical directions

The average wind speed (u,,;) used in the calculation of X/Q is 4 m/sec. This low value for u,q is based data
from the 1990 Rocky Flats Plant EIS.

The diffusion coefficient calculation for this release was calculated using values of o, and o, calculated using
the formulas recommended by Briggs for open-country conditions®. The formula is for the Pasquill Stability
Class D (this stability class was used because it was reported in the FEIS to be the most prevalent, occurring
about 52% of the time). The formulas used were as follows:

o, = 0.08X x (1 + 0.0001X)"/2
o, = 0.06X x (1 + 0.0015X)"/?
where
X = the downwind distance in meters (3100 meters to the

property line from the Woman Creek seeps)

G.A. Briggs, Air Resources Atmospheric Turbulence and Diffusion Laboratory, National Oceanic and Atmospheric
Administration, Oak Ridge, Tennessee (Gifford, 1976). Resuits are shown in Table 4-1 of the risk calculations.
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ANALYTE ARAR

Volatile Organics (4)
(Concentration Units = ug/l)

Acetone 10
1,1-Dichloroethene 7
Carbon Tetrachloride 5
Trichlorcethene 5
Tetrachloroethene 10
Methylene Chloride 5
Vinyl Chloride 2
Dissolved Metals

(Concentration Units = mg/l)

Iron 0.300
Manganese 0.050
Selenium 0.010
Strontium (6) 0.396
Beryllium 0.005
Cadmium 0.005
Chromium 0.05
Copper 0.025
Lead 0.005
Nicket 0.0
Zinc 0.045
Total Metals

(Concentration Units = mg/l)
Aluminum 0.150
Beryllium 0.005
Cadmium 0.005
Copper 0.025
Iron 1.000
Lead 0.005
Lithium 2.500
Selenium 0.010
Strontium 0.396
Zine 0.045

(5

5

(5)
(5

u

(5)

TABLE G-1

WOMAN CREEK BASIN SURFACE WATER [M/IRA

FLOW WEIGHTED AVERAGES

03 PAD AND LIP
(Flow =3.0 GPM)

C avg (2)

6.06
21.45
59
135
1"
4.15
6.5

C avg

0.0760
0.1720
0.0038
0.418
0.003
0.003
0.006
0.012
0.0025
0.0187
0.1294

C avg

2.2700
0.003
0.003

0.0159

2.6970

0.0211

0.1010

0.0028

0.3138

0.3850

Qb

SW053

(Flow = 1.0 GPM)

C max (3) C avg

14.18
62.79
194
322
21
7.5
12.5

C max

0.2800
0.3260
0.0067

0.918
0.0104
0.0104
0.0156

0.018
0.0051
0.0243

0.338

C max

-
000 - OO0 00

.7900
.0104
.0104
.0269
.4800
.0070
.5750
.0046
0.879
1.3570

[e]

avg

.5100
.3408
.0019
.4389
.0021
.0023
.0057
.0112
.0026
.0172
.0245

[ = o T o T e T v B oo Y o B v I T o Y N )

C avg

1.9546
0.0025
0.0026
0.0135
7.9890
0.00a3
0.2896
0.0034
0.4575
0.0412

C max

C max

8.5400
0.5870
0.0025
0.817
0.0025
0.0025
0.01
0.0125
0.0084
0.02
0.0501

C max

6.6200
0.0055
0.0036
0.0299
22.3000
0.0261
2.5000
0.0125
0.847
0.1210

FLOW WEIGHTED
AVERAGE
CONCENTRATION

OO0 O0O00O0OO0OOLO

C avg

6
17
45

102

9

4

6

avg

.6845
2142
.0033
.4232
.0028
.0028
.0059
.0118
.0025
.0183
.1032

C avg

QOO0 OoOOOMN

L1912
.0029
.0029
.0153
.0200
0179
.1482
.0030
3497
2N

FLOW WEIGHTED
MAX T MUM
CONCENTRATION

—
N N =N = I S = R o R w3+ ]

C max

13
48
146
245
17
10
1

C max

.3450
.3913
.0057
.8928
.0084
.0084
L0142
L0166
.0059
.0232
.2660

OO O0OO0OO0OO0O0O0OO0O0OOoON

L9975
.0092
.0o87
.0277
.1850
.0118
.0563
.0066
.8710
.0480



ANALYTE ARAR

Dissolved Redionuclides (7)
(Concentration Units s pCi/l)

903 PAD AND LIP

(Flow = 3.0 GPW)

1

SwQS$3

(Flow = 1.3 GPN)

FLOM WEIGHTED
AVERAGE
CONCENTRATION

FLOw WEIGHTED
MAX |t
COMCENTRAT [ OM

Cavg (2) € max (3) C avg C max C avg C max
Gross Alpha 15.00 - - 18.000 34.000 4£.5000 8.5000
Gross Beta 5.00 . - 7.000 7.000 1.7%00 1.7500
Total Radionuctides
(Comcentration Units s pCi/t) C avg C mex C avg C max ¢ avg C max
Gross Alpha 15.00 42.370 123.578 133.640 230.000 95.187% 150.178
Gross Beta 5.00 29.760 34.570 15.220 42.000 26.1250 37.928
Plutonium 239, 240 15.00 17.480 28.620 41,420 110.000 23.4450 .8,96%
Americium 261 0.0% (S) 1.17 5.561 8.945 28.000 3.1148 14,156
Total Inorganics
(Concentration Units = mg/l) < avg C max C avyg C max C avg ¢ max
Total Dissolved Sotids 250 (5) 450.6 507.4 59.6 720.0 £62.9 560.6
Chioride 0.005 U 32.1% 40,43 73.§ 92 42.5 $3.3

(1)
SWOS7, SWOS8, SWO77

(2) C avg = Average Analyte Concentration.
computed by first determining the arithmetic mean concentration at individual stations and then using

this data to compute the arithmetic mean for the stations
non-detected (i.e. 'U' designation) the vatue
the Contract Required Detection Limit (CROL).

in the group.
used in computation of the arithmetic mean is one hatf
in cases where a station or group of stations has many

If a datum

Collection at 903 Pad and Lip includes flows from surface water stations SW5Q, sSW051, sw(52, SwWO0SS,

For a group of stations (e.g. 903 Pad and Lip Area) € avg is

indicates

non-detect results in addition to one or more results below the detection Limit for a contaminant, the
calculated C avg may be greater than C max.

(3 C max = Maximum Analyte Concentration.
set for the station or group of stations.

of the station samples, C max is set egqual to the CRDL.

%) Methylene chloride and acetone were detected in several laboratory blanks.
these common laboratory contaminants were detected in blanks are evaluated for computation of C avg and
C max as follows; If the datum is less than ten times the concentration found in the corresponding
blanks, the datum is evaluated as a non-detect, SU and 10 U for methytene chloride and acetone,

respectively.

blanks, the datum is evaluated at the concentration reported by the sampile analysis.

(5) ARAR value for this constituent is TBC.

C max is the maximum detected concentration in the entire data
If the amalyte is not detected (i.e. 'U! designation) in any

Surface water data in which

If the datum is greater than ten times the concentration found in the corresponding

(6) No ARAR or TBC value exists for this constituent.

)]

The value listed as ARAR for this constituent is
background concentration which is considered as an IM/IRA goal.

No dissolved radionuclides data are available for the 903 Pad Area stations; the flow weighted average
and maximum values are based on SW053 only.



A BN BN TS PE A I I D IR B B U I D EE B .

APPENDIX H

RISK ASSESSMENT CALCULATIONS
SURFACE WATER IM/IRA/EA
WOMAN CREEK BASIN

OPERABLE UNIT NO. 2

SURFACE WATER INTERIM REMEDIAL ACTION PLAN DRAFT AUGUST 1981



APPENDIX H

The toxicity assessment (intake and risk) for carcinogenic and noncarcinogenic effects of chemicals
was performed in accordance with the EPA’s Risk Assessment Guidance for Superfund Sites (EPA, 1989).
Carcinogenic effects of radionuclides were also evaluated using EPA (1989) Guidance. EPA’s Integrated
Risk Information System (IRIS) was utilized as the primary source for toxicity information (RFDs and slope
factors). EPA’s Health Effects Assessment Summary Tabies for the fourth quarter of FY 1990 were used as
a secondary source of information. For organic chemicals, inhalation toxicity values (RFDs, slope factors)
were estimated using the oral pathway values in those instances where inhalation values were not available.
It would be expected that the toxicity values for both pathways would be similar due to similar absorption

efficiencies for organic materials.

Estimates of carcinogenic risks were calcutated for each contaminant having (1) concentrations above
background and (2) toxicity values for the exposure pathway under evaluation. The carcinogenic risks are
considered to be cumulative for the entire period of exposure and the calculations yield an estimate for the

lifetime increased risk of cancer.

Noncarcinogenic risks are considered “threshold" events. That is, no effect is observed below a given
exposure. The potential for increased health effects are expressed in terms of the noncancer hazard index,
which equals the exposure level divided by the reference dose (noncarcinogenic toxicity value). The EPA
methodology assumes that an index value of less than one is unlikely to result in adverse heaith effects,
even for sensitive population groups. Generally, the greater the index value above unity, the greater the level
of concern. Chronic or subchronic reference dose values were utilized in the noncancer hazard quotient

calculations, depending on the potential duration of the exposure.

Exposures to site employees and members of the general public were analyzed based on a single,
hypothetical individual for each exposure category. Airborne contaminant concentrations at the receptor
(site employees, general public) locations were estimated using the Gaussian Plume Equation of Pasquill
as modified by Gifford (1961) for ground-level concentrations at the centerline of the plume. Assuming a

ground-evel release, the equation becomes:



X/Q = (209, u)’

Where:
X = air concentration, mg/m® or ci/m®
Q =  emission rate, mg/sec or ci/sec
u =  wind speed, m/sec
o, = horizontal dispersion coefficient, m
g, = vertical dispersion coefficient, m

The dispersion coefficient value is a function of the downwind distance, whether the contaminant
emission is a long-term (construction, operation) or a shOrt- erm (accident) source, and the prevailing
meteorological conditions (Pasquill Stability Class). Long-técm;}répersxon coefficients were calculated using
Briggs formulas for open country conditions (Gifford, 1976), Pasquill Stability Class D (prevalent condition
per RFP EIS), and average annual downwind directional frequencies. Short-term dispersion coefficients were
calculated using formulas developed by Slade (1968), Pasquill Stability Class F, and no wind directional

averaging.

Estimated emission rates for operation of a typical truck during construction and routine operations are:

Pollutant Emission Rate {g/km)
Carbon Monoxide 22
Hydrocarbons 3.3
Nitrogen Oxide 13
Sulfur Oxide 5.1
Particulates 0.8

Estimates of health effects per kilometer for truck transportation are (Rao et. al., 1982):

Source LCFs® Injuries Fatalities
Pollutants 1 x 107 - -
Accidents - 5.1x107 3.0x10°

® Latent cancer fatalities
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