JNESz6 ROCKY FLATS

EED_&

INTEROFFICE CORRESPONDENCE -

DATE: January 20, 1994
T0: S. R. Keith, Solar Pond Program, Bldg 080, X8541
FROM: D. R. Swanson, Safety Analysis Engineering, Bldg. T886B, X700%

SUBJECT: 750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL SAFETY ANALYSIS FOR
207C POND AND CLARIFIER - DRS-006-94

PURPOSE

This letter 1s to transmit the results of the Safety Analysis for the 207C
Pond and Clarifier portion of the Accelerated Sclar Pond Sludgs Removal
Project (ASPSRP) and a copy of the calculations that support the safety
analysis.

DISCUSSION

The Department of Energy (DOE) Order 5480.23, ."Nuclear Safety Analysis
Reports", requires, in part, that nuclear facilities perform or upgrade their
Safety Analysis Reports (SARs) to comply with the DOE Order. The DOE Order
requires that a Basis for Interim Operations (BIO) be prepared for the
interim period until the SAR 1s approved

There currently exists a draft SAR for the 750/904 Pad that assumes that the
waste form to be stored on the 750 Pad w11l be pondcrete, produced from the
solar pond sludge, or saltcrete produced from the Building 374 evaporator
concentrate. On the other hand, the ASPSRP wi1l remove and store solar pond
sludge and brine/sludge mixtures in 10,000 gallon tanks on the 750 Paa.

Since the draft SAR did not consider the storage of sludge or brine/sludge
mixtures, the attached Safety Analysis (Attachment 1) evaluates the hazards
associated with these operations for the 207C Pond and Clarifier and
concludes that these operations will be within the safety envelope of the
draft SAR. A draft revised BIO that reflects the ASPSRP was prepared for the
evaluation of the 207A/B Pond sludge removal This B10, with minor
modifications, 1s stil1l appropriate for the 207C and Clarifier brine/sludge
removal and storage task. The calculations that support the Safety Analysis
are documented 1n calculation nuaber 94-SAE-001 A copy of the approved
calculation 1s attached (Attachment 2)

The BIO will ultimately be submitted to DOE as part of the revised Safety
Analysis Program Implementation Plan for DOE Order 5480.23 The BIO and
supporting safety analysis wiil supersedecd upon DOE approval of the graft
SAR  The current estimated date for submittal of the SAR to DOE 1s

July 1, 1994,
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RESPONSE
If you have any questions or comments, please contact A. C Stalker at
X8484 /DP7565.

ACS:la

Attachments:
As Stated (2)
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McDonald
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750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL

Prepared by:

Checked by:

Approved by:

Date:

SAFETY ANALYSIS

207C Pond and Clarifier Sclution
Removal and Storage

Allan C. Stalker
Safety Analysis Engineering
EGAG Rocky Flats, Inc.

Vern L. Peterson
Safety Analysis Engineering
EGA&G Rocky Flats, Inc.

Voo L

Don R. Swanson
Safety Analysis Engineering
EGaG roeky Flats, Inc.
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750 PAD ACCELERATED SOLAR POND SLUDGE REMOYAL SAFETY ANALYSIS
207C Pond and Clarifier Solution Removal and Storage

INTRODUCT JON

The accelerated solar pond sludge removal program will remove sludge
from the solar ponds and store the sludge on the 750 Pad in 10000 gallon
double walled polyethylene tanks A minimum of 45 tanks will be
required for the storage of the 207C Pond sludge and solution, and 3 for
the clarifier sludge and solution Water will be added to the 207C
Pond to reach a total volume of 450000 gallons The pond will be
circulated to dissolve as much salt as possible and suspend the
insoluble sludge This sa]t brine with suspended sludge will be sucked
into a 13 cubic meter (17 yd®) truck, driving the loaded truck to the
storage tank, and pumping the brine/sludge solution inte the tank This
operation will be repeated until the pond 1s emptv  The clarifier will
be stirred until the brine solution and slucge 1s thoroughly mixed and
then the mixture will be sucked into the truck, driven to the storage
tank, and pumped i1nto the tank This operation will continue until the
clarifier 1s empty. Twenty-three tanks will have already been filled
with the sludge from the 207A/B Ponds

DESCRIPTION OF EQUIPMENT

The vacuum truck 1s called the "Guzzler" and operates with a Dresser or
Hargreaves Positive Displacement Vacuum Pump rated at 380 mm (15") of Hg
and 5141 CFM at full vacuum The truck has a 13 cubic meter (17 yd*)
Cleanbore Body, designed for maximum separation of heavier mater1als
from the air stream The payload capacity 1s rated at 12 2 wm° (16 yd®)
It has four removable 16" top mounted centrifugal separators with easy
access clean-out ports to insure maximum separation of material and dust
from air stream prior to the baghouse stage filtration The baghouse
has 60 acrylic coated filter bags with an automatic bag pulsing feature
It has a stainless screen fitted in the vacuum tube make-break
connection as a fail-safe barrier to any pump damaging material

The truck will be driven to the solar pond The truck mounted suction
hose will be attached to a2 boom mounted extension hose and collection
wand at the solar pond. The truck will be loaded with 12 2 m® of
sludge. When the truck 1s full tne hese will be sucked empty The boom
extension will be disconnected and a cap will be installed for the trip
to the 750 Pad The truck will then be driven to the 750 Pad

Each storage tank set will consist of a closed primary tank 13°6" 1In
diameter inside of a 14’ secondary open top containment tank, with a
maximum capacity of 11500 gzllc~s  The working volume s 1000C galions
Both tanks are constructed of h.gh censity crossiinked polvethyiene

The wall thickness 3s calculated for the appropriate hoop siress for
sludge up to a spec:fic gravity of 1 § A leak getection system 1s
provided to detect leaks from the primary tark i1nto the secondary
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containment tank Twenty of these tank sets will be 1n Tent 3, 22 tanks
in Tent 4, and 29 tanks in Tent 6 The tanks will be located on both
sides of the tent with sufficient aisle space between the tanks to drive
the transfer truck

The vacuum truck will be backed i1nto the tent to the tank to be filled
A sludge pump, rated at 200 gpm maximum, w11l be connected to the
polyethylene tank with a three inch line It will take from 16 to 30
minutes to empty the truck 1nto a tank Each tank will be filled with
approximately 10000 gallons of sludge or brine solution  The truck will
then be driven back to the solar pond for the next Toad

ACCIDENTS
3.1 DRAFT SAFETY ANALYSIS REPORT FOR THE 750 AND 904 PADS

A Draft Safety Analysis Report (SAR) for the 750 and 904 Pads
Temporary Pondcrete and Saltcrete Storage Facilities was written
with the expected waste form as pondcrete or saltcrete in half
triple-wall body package (triwall box), half flush-panel plywood
box (half box), full flush-panel plywood box (fuli box), and
corrugated metal waste container (metal crate) The Hazard
Classification for the facility was calculated based on a small
airplane crash into the facility with the resultant release due to
impact, fire, and entrainment release of hazardous chemicals and
radionuclides The facility was designated as (ategory 3  The
total quantity of material involved was 1 71x10° kilograms. with a
total 80 kg of pondcrete released into the atmosphere The
chemical composition of the pondcrete was based on the 95th
percentile of 19 samples analyzed for a variety of hazardous
constituents for pondcrete produced from the 207A Pond

Three bounding accidents were evaluated in the 750/904 Pads SAR
for assessing the consequences of these accidents  They were

1) A sp111 of 5 12x10° kg of pondcrete over a five minute
period releasing 0 034 kg of material to the atmosphere.

2) A 30 minute fire involvang 2 15x10° kg of pendcrete
releasing 0 9 kg of material to the atmosphere, and

hour fire 1nvolving 1 89x10° kg of ponacrete releasing

3) A 2
7 6 kg of material to the atmosphere

Table 1 presents a summary of the results for the radiological and
chemical hazard analysis calculaticns from the draft SAR
3 2 EARLY REMEDIATICK OF SOLAR PONDS ACCIDENT ANALYSIS

Early remediation of the soiar ponds will move tne contents of tne
ponds to tanks installed inside of tentis on the 750 Paa The
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total guantity of A/B/C Pond and Clarifier sludge/brine water
mixture that will be placed 1n storage on the 750 Pad 1s
approximately 3. 5x10° kg The sludge or brine/sludge mixtures
will occupy & minimum of 71 of the 10000 gallon storage
containers

The aircraft scenario used i1n the bounding SAR analys1s was not
repeated for the tanks of sludge The estimated 3 5x10° kg of
total material 1n the tanks represents approx1mate]y 21 percent of
the total material inventory (1 e , 1 7x107kg) assumed to be
involved 1n the aircraft crash and ensuing fire In addition,
unlike pondcrete, the water content of the sludge and brine
solution would act to inhibit fire propagation As a result of
the placement of the tanks on the 750 Pad, the actual pondcrete
capacity 1s diminished from that assumed in the SAR analysis,
making the SAR analysis more conservative Therefore, the plane
crash into the pondcrete 1s judged to bound a crash into the
tanks

Two accidents are evaluated 1n detail for each of three
brine/sludge solution types that may be transported to determine
1f the consequences are within those determined for the bounding
accidents presented in the Draft SAR  They are

1) The sp11l of the entire contents of one 10000 gallon
container 1inside of the tent structure This would involve
up to 5 9x10* kg of pond sludge releasing 0 11 kg to the
atmosphere and

2) The sp11l of the entire contents of the vacuum truck onto
the ground outs1de of the tent structure This would
involve up to 2x10° kg of pond sludge releasing up to 0 04
kg to the atmosphere

The three solutions types, for which calculations are made, are
pure liquid solution from the 207C Pond, concentrated brine with
5% suspended solids from the 207C Pond, and the brine/sludge
mixture from the clarifier

The results of the hazard analysis calculations are given in Table
1 for comparison with the Draft SAR calculations

WASTE CHARACTERIZATION

Waste characterization for the Accelerated Sludge Removal Program
1S based on several reports as follows

1) Pond Sludge Waste Characterization Report and Clarifier
Sludge Waste Characterization Report for EG&G Rocky Flats
Prepared by Halliburton NUS Environmental Corporation March
1992

2) Weston Report
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3) Optrons Analysis Report for the Accelerated Sludge Removal
Project, Final Report, 234353GG Under MTS 225456RR, Prepared
by ICF Kaiser Engineers, Inc July 26, 1993

The Weston and Halliburton/NUS chemical characterization data for
the 207C Pond was treated together and a single conservative
composition was calculated for the brine solution concentration
and a single average composition for the sludge. There were no
Weston data for the clarifier so the Halliburton/NUS data were
used

RELEASE FRACTIONS

Release fractions for the spilling of the material were taken from
NUREG/CR-4658, "Aerosols Generated By Spi1lls of Viscous Solutions
and Sturries", Prepared by M Y Ballinger and W H Hodgson,
December 1986 A least squares fit of the release fraction as a
function of viscosity was performed and the data interpolated at
19 centipoise, the estimated viscosity for 207C Pond solution, and
extrapolated to 50 and 400 centipoise, the estimated viscosities
of the sludge/brine solution for the 207C Pond and Clarifier
respectively. The value used is the calculated value plus two
standard deviations, to account for the uncertainty in the
calculated fit function, calculated at the appropriate viscosity

ATMOSPHERIC DISPERSION

Local worker exposure assumes that the released material 1s
uniformly contained in 1000 cubic meters of atmosphere for the
clarifier brine/sludge mixture This 1s about one-third of the
free air space in Tent 3 or 4 The draft SAR used 206 m> for the
immediate worker dilution volume for the spill of 4 2 yd® (850
gallons) of pondcrete, a much smaller volume of material  For the
207C Pond material, the brine solution will be much less viscous
and will spread through out the entire tent, therefore the
smallest tent free space volume of 3360 m° will be used

A collocated worker 1s assumed to be 100 meters downwind under the
most conservative meteorology conditions, F Stability Class with a
wind speed of 1 meter/second. The maximum exposed i1ndividual off-
site 1s assumed to be 1900 meters with the same meteorology.

In comparison, the draft SAR used 100-200 meter range for the on-
site worker and 2000-2100 meter range for the off-site public dose
calculations using the MACCS computer code For the three
accident conditrons analyzed the draft SAR used D stability class
and 4 meters/second wind speed, which 1s less conservative
However, the draft SAR used F stability class and one meter/second
wind speed for the Hazard Classification Calculations
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EXPOSURE CALCULATIONS

The aerosolized released fraction of material 1s assumed to occur
instantaneously and persist for 15 minutes, allowing a peak 15
minute average concentration to be calculatea The concentration
of each hazardous chemical 1s then compared to the threshold 1imit
value - time weighted average (TLV-TWA) provided by the American
Conference of Governmental Industrial Hygienists (ACGIH) The use
of TLV-TWA 1s conservative for accident analysis purposes and 1s
consistent with the methodology used 1n the Building 810 hazard
classification and SAR, which was approved by DOE  The TLV-TWA
1imits does not create any l1imitatirons for the 750 Pad operations
and provides an additional margin of safety

A safety fraction 1s calculated as the sum of the ratios of
chemical concentration to the TLV-TWA  For public exposure one-
tenth of the TLV-TWA was used in the calculation of the safety
faclor These vaiueés are more conservaiive tnan those used 1n the
draft SAR The on-site worker and the public are assumed to be
exposed to the hazardous material at the maxiymum concentration
during the entire plume passage

Radiological exposure is assumed to occur through inhalation of
the radioactive material The breathing rate for the exposed
population from the draft SAR was used Dose conversion factors
were taken for specific radionuclides from the Federal Guidance
Report No 11, Limiting Values of Radionuciide Intake and Air
Concentration and Dose Conversion Factors for Inhalation
Submersion and Ingestion Gross alpha was assumed to be composed
of plutonium-239 and gross beta plutonyum-241  Exposure was
calculated as the committed effective dose equivalent (CEDE)

The results of these exposure calculations are shown in Table 1,
Table 2, and Table 3 for the three scenarios evaluated Table 1
1s for the 207C Pond Brine/Siudge mixture Table 2 1s for the
Clarifier Brine/Sludge mixture, and Table 3 1s for the 207C Pond
Solution only In all cases, the safety fraction or radiation
exposure calculated 1s smaller than the largest value from the
Hazard classification or analyzed accident in the Draft SAR
Thus, the storage of the brine/sludge mixtures 1s within the
bounding envelope calculated 1n the Draft SAR

4 0 CONCLUSIONS

The storage of brine/sludge mixtures from the 207C pond and clarifirer 1n

tanks

on the 750 ®ad 1s within the safety envelope calculated for the

storage of Pondcrete on the 750/904 Pads as presented in the Draft SAR
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Hazard Calculaion For Remediztion of Z07C Pond and Clantier

Calc No 84 SAE 00? Shee

of 23 Sheets

- r~
By (//C,'{' Date ///,7’5(/ ChN By P o 2 Doe s/ /7 5=
) == Enclosure 1
1 | l [ [ ] ' SRK-022-94
| Less than multiplier = |1 |Weston Solar Pond Sludge Data i Page 20 of 3!
] { | i l r
Analyte Molecular | 207C-NW-S. 207C NE SL '207C SW SL 1207C-SE SL | 207C CPSL |
Weight ' mg/kg mg/kg | mg/kg mg/kg | malkg |
2-Butanone | 7212 i ! i
Benzene, 7812 . )
Tetrachloroethylene 165 8 i '
Trnchiv oethylene 13 & '
Pyrene i 202 26 f | '
Aluminum 26 98 ] 69 5 132 ; 1330 i 824 j 872 |
Antimony 12175 | 10 1 12 1 } 138 I 12 1 ! 13 [
Arsenic 7492 ‘ 22 2 27 ’ 2 ! 2
Berum! 13733 ' ! i . '
Eeryihum | 9012 0 85 1 I 17 6 ' 1 11
Boron as B(OH)4 ' 78 84 | 5756+02 | 868E+02 | 101E+04 1 751E+02 ' 853£+02
Cadmium 112 41 . 2 ! 58 i 116 45 [ 5 €
Calcium 40 08 | 845 { 1010 | 1550 \ 1010 ‘ 1080 ,
Chromium 51 896 16 ] 216 365 18 2 i 17 6
Copper, 63 £4& &3 £ 78 5 1 € Z
[P gz ~_= . =z _ _ . c 3
Lead 207 2 0 66 ' 05, Z 06" 059
Lithium! 6 941 ' 24 3¢ @ 108 327 i 42 8
Magnesium! 24 305
Manganesel 54 938 25 | 3 £7 ' 3 | 33
Mercuryl 20058 i 017 ' C.7 , 0 27 ! 011 | 011
Nicke! | 58 71 ! 68 g3 o 8 1 g7
Potassium! 39 088 22400¢C ! 3865000 163800 327000 273000
Silicon| 28 085 ' 506 E62 6290 607 ' 422
Silver| 107 &7 : 17 ; 2 44 2 , 22
Sodium| 2282 3£900 £8200 378000 45800 50200
Selenum’ 7€ &6 o
Sinc g% ¢ £z . zTe - 5= :
Chionae 3L -2 ZEET e 233 2e3C Zool
Fluongae! 1€ g¢¢ §220 S 2«C0u 100 22800
Cvaniage £ 22 < 5z c ¢ S 2
Su'rzte’ g ~CE00 Tlell ~ 0lC ECCCT Miejelele]
Nitrite 46 1579 2 2280 1710 & 778 £ 2632
Nitrate ! 2 443000 287250 £7358C0 443000 42710
Carbonate €0
Bicarponete ! 61
Phosphorus! 30 €7 1600 1300 (D 400 1700
Ammonia V7 l 2¢ 3 2€ T 48 3 4C “ 3
T0C |
| Total of lger “1ed 7 «7E~-05 7 78z - 0% V7~ 08 ¢ C7E-CS £ 0o . 0% |
; \ oate € 00 - 0w ¢ 802 ~-C- .2 E-CE ~1g-C2 T T2t -0~
Granc Total £ 37E-05 8 77£-0¢% | «0E~+0¢ 1 01E+05 ¢ 75808
TOS (Liguwds)
% Soligs =X 53¢ 779 eg e e |
' Volume L1 ere . i ____-’
Specif ¢ grav . o _:: e e :
Sludge Ve Wet
I
}
pCiig {ory! pl ¢ cry) pCug farv) pCi g tdry) pCiig ia v
Gross alpha 29 0 1200 25 V&
i Gross beta 500 , 280 0 522 ~20
N U234 R C 08 ¢ Z c O €2
| LU 233 036 C . - c0:8 [
! U238 18 £ 14 - -
m~ Zed e C=. ol - -
i PL 239 1 € 2¢ z

Tota' Specific isotopes

Sum of Gross

Exce' Fue 227287 228




Hazard Calculation For Remediation of 207C Pong and Ciarnifier Caic No 8= SAE D01 Sheet 12 of 27 Snee's
e

- i /
¥ =
;L EYW_ Sate (/)3T CAK By L kbl Dale ,- -S= Eﬁc",losure 1
| ; { I ’ | .§R‘ ‘022'94 ‘
| Weston | Haliiburton NUS | Best Est | Conservauve | Best Est | Conserveuve |’ 99€ 21 of 35
Average Average i Average Sludge conc Sludge conc Water Conc '
Analyte 207C l 207C 207¢C 207C | 207C ! 207¢C
mo/kp mglkg ma/g mg/kg i mg/L | mo/L !
2-Butanone 8§ 30E 02 ' 8 30E 02 | § 30E 02 ! 1 51E 01 \ 1 10E O1
Benzene 7 OOE 023 , 7 OOE 03 7 O0E 03 | 1 27E 02 .
Tetrachloroethylene 1 01E 02 i« O1E 02 1 01E 02 1 8«02 | )
Trichloroethylene 6 OOE 03 6 00E 03 6 OQE 02 108202 |
Pyrene 1 90€ 01 1 S0E 01 1 90E 01 i 3 46E O ' |
Aluminum| 2 50E+02 | 250E+02 | 250E+402 4 56E+02 !
Antmony|{ 1 25E+01 ' 125E+01 | 1 25E+01 2 28E +01 i
Arsenic 2 23E~-00 2 54E« 01 ) ) 38E~01 254E+01 : 251E+01 i 4 1E-Q0
Banum| " 235E+01 ! 2358401 « 235E+01 | 4288401 | 31B0EQ)
Berylhum! 3 12E+00 ! 312E+00 | 3 12E+00 | 5685+00 | |
Boron as B(OH'4-) 1 97E+03 | 3 €9E+03 2983E+02 ' 389E+03 , BCI3E+03 ! 3 60E+03
Cadmium! 1 90E+01 ' 4 81E+01 3 35E+01 4 81E+01 ! 6 10E-01 | 5 60E 01 !
Calcwum! 1 09E+03 | 1 09E+03 109E+03 | 189E+03 | [
Chromium: 6 15E+01 ' 554E+02 | 3 08E+02 S54E+02 | 560£E+02 | 3 94E-00
Copper 1 48E~01 ' 1 48E~0 1 4EE - 01 2 69e~+01 6 78E +00
fror £ 270 £e72-7 SEeTz-0 ~Tt-"Z
! Lead 7 68E 01 1 44E 01 7 58E-00 18445-01 ' 1 38E+01 2 O0E O
Lithum! & 66E+01 | 466E~0 2 66E4+01 ¢ B 4EE -0
Magnesium 2626+03 | 262E-03 2626+-03 ' 477E+0C C87E~-00C
Mangsanese| 3 80E+00 | I 380E-00 ' 380E+00 * 6928-00
Mercury| 1 45E-01 | 8 75E-01 i 5 10E 01 | 8§ 75E 01 S 28E 01 '
Nickel! 1 01E+01 | 3 13E-+01 2 07E+0. 3 13E-01 377E+0, | 508c-00
Potessium!| 2 853E+05 | §29E+04 ! | 6BE+05 253E+05 + 3 06E+0% 7 87£+04
Sihcon 1 33E+C3 ' 1 33E-03 1 336~03 ' 242E+03 . 3 01E-0"
Silver; 253E-00 | 5 288+0) , 277E-0. 5 28E~-01 SC3E-01 ¢
Sodlum; 8§ 82E+04 ) 29E+05 | 1 082-03% 1 282+05 ) 828 ~-03 1 42505
SelenLm C CO0E~0C 0 008 ~0C 0 00 + 00 & CCOE - 00
Zing 72 £~-00 7 ZVE~00 T 2:2-0C O -0 2002 -0C
Chionide & 882-CC 1 E3E~ 0 Soelr-L" 204 v 8§18 -0~ Z 5CE -0~
Fiuoride 1 82E~04 1 825 -0« S22~ 0~ o 508 +~ 0« | K7TE-CC
Cyanide 3 S6E-00 £ 00E~-C 2708-C S00Z-0. -« S212-0 z C0T -0t
Sulfate ¢ 1EE-04 2 18E -0~ £ €704 e TZ-04 2~ 0% 3CE -0~
Nitrite 2 36E-03 < 36E-0C - 36E+03 - 30UE~02 £ 23E~03
Nitrate 4 34E-05 210E+08 * 3 22E-05 & 345 - 05 5 86t -05 6 B0E-04
Carbonate 0 00E ~ 00 0 00t - 00 C COE-0C 2 502 +04
! Bicarbonate ! 0 00OE - 00 0 00E-00 0 0QOE - 00 « 00E - 02
Phosphorus; 1 81E-03 ' 1 81E-03 1 81E~-03 s 30E+03 € 10E~-02
Ammonia 2 €8£-00 3 82£-00 l8es-00 7 275 -00 2 w02 -0C
TOC 7 20E-C3 7 20E-C3 7 20E-05 1 3 £~-04 Z 48E-CC
Totar of Identified 8 002 -035 - 742 - 08 7 05£-~C5 e £32-05% 2ZE-08 C 78t -C% _
W\ ate 1 J28-CE o €98 -0 28 £E-CF - ZEE~-C% € 262 -0%
Grand Total'! 1 OOE-90€ £ 73E-05 8 5€E~C5 182806 1 30E~06 |
TDS (Liquids) &4 22E~-0CF
% Solids ge g €0 1 72 ¢
Volume Liere !
Scecihic ¢ av » 82 €2 __ -l
Swoge Kg Wet T I
i pCig (ory) pCug (Cry) pCi,c ary) pCi/g \aryl pCi L pCi/L
Cross alpha 1 66202 5 158 - 03 2 665 -02 5 188+03 37E~06 , 30E-CS
Gross be a 3 742+02 7 «1E-C2 £5878-C2 7« E-02 1 352 +0¢ 2 30E-02
U233 5 ,35-00 5 .5-00 £ 3:-00 S 3.E-02 . 50g-03 |
U 238 5 SCE O 5302 20 £ lCEC S 6.z -~-CZ . 2CE-QZ i
U 2§ orEogn 2¢ z-2% 2 -2 T ESI-C- s e0I-2. !
nt1 24, 02f-C.  €53-20 L ceE-cs egf-C2 czll-Co \
Py 238 v 228~C ) Z2E-0. v 228-C 2 228~ 0a € 70501
Total Specific Isotopes !
Sum ot Gross
s oz

Sxcer B 207250 Xo




hazard Caic. ation For Remediation of 207C Pond and Clar fier Caic No 84 SAE 80 Sheet 3 of 22 Sheets

L [l 3
' 8 [l Date J1/2/7V CrK By .~ Sl 4/ Date <~ »~ Enclosune 1
. SRK-022-94
| ' . Release Fraction ='1 €3£ 06 nge’ 22| of 3%
i Water Conc  45% TDS Soin | 45% TDS Soin | | 45% TDS Soin ., 10000 gailon Worker
110 45 wi1% TOS - £% Sludge | - 5% Siudge ~ 5% Sluage Tank Spil Salety
Anslyte 207¢C i Conc 4500001 gal , 10000 ga! Tk | Worker ! Fraction
ma/i ‘ molt ! KG N KG I ma/m3 exp/TLV TWA
Z Butanonei 1 64E 01 163601 | 278EO1 | 6 18E 02 2 55E 06 6 02£ 0¢
Benzene 607E04 ' 103E03 2 30E 05 1 Z2E08 4 12£10
Tetrachio oethylene £ 78 04 Y £3E C2 3 22808 1 S1ECS S 63% 1
Trnchioroethylene SJ20E04 ' EBBEO~ 1 87ECE 113£08 “ 27
Pyrene | 1E65E02 | 280EO02 ' 1 6 23E04 SS58E07 ' OOCE+00 !
Aluminum 2176401 | 370e+01 ! | 821€01 t 472E-04 | 236E04 |
Anumony | 108E+00 | 1BS5E+00 | ., 410E02 | 236E05 | 472605 |
Arsenic! 6 13E-00 7 03E+00 Y20E+0: ' 2 BBE O ) 53E 04 7 65E 04
Banum! 2 24E-01 2 25E+00 3 83£+00 | 852502 ' 4B9E-0E | S 7BEOS
Beryihium., 2 70 01 4 60 © ‘ 1 02E 02 5 85E 08 294E03 !
Boron s B(OH)4-1 S 37E+03 ' 5365+02 | 9 14E+03 203E+02 ' 117E01 117501
Cadmwum! 8 35€ 01 370E-00  631E~-00 ' s+ 140E03 8 O5E 05 161E03
Calcium' | 84BE+01 | 181E+02 | 3585+00 ' 206E03 | 206E04
Chromium: 5 87E+00 3 232+01 5S50E+01 | ! 122E+00 . 7 02E04 1 40E 02
Copper 1 01E+C} 1 0SE +01 | BEE-01 - 13E 01 2 38E O~ 2 385 O~
- s hLS " ~so" - C‘_‘S: ‘\E:; E"_,
Lead: 4 47ECH 08Z + 02 1 55 -00 4 102 02 2 36F OF 1 Z7E 0¢
Lithium | 4 D4E 00 € 88E - 00 15350, 878505 : & 7EEOQ6
Magnesium! S 77500 2 33£+02 3 96E+02 £ 80E-00 ' 5 0BE-03 5 06E 04
Manganese ! ! 2 28E 01 561E0. 1 25202 7 1€E 06 ) 43E 06
Mercury! « 42E 02 7 S3E 02 1 67E 03 9 61E 07 2 B1E 05
Nickeil 7 58E-00 § C2E-00 1 5-£+0, . 343501 ' 18BEOD& * 96E 04
Potassium 1 17E+<05 . 1 26E+05 2 15605 4 78E~03 ' S75E+0C 1 275801
Sihiconi 4 49E+01 1 5SE 02 2 68E-C2 5 98E-00 344502 . o &44E02
Silver, 240E+00 | 4 0BE~00 ' 9 08E 02 £ 21E 05 £ 21E 03
Sodium' 2 12E-05 2 ,1E-05 . 3 50E+05 7 89E-~C% 4 59E+ 02 - E£9E 0,
Selenum £ 84E-0C £ 325-00 | 222800 | B5E O 2 ZAE Da
' Zire 2 88E-0OC z-85-C2 s D¢ 7 ZoEoes 7530z 4
, Chionoe 2 73E-04 L E-f-Ca 8 | S8E-CC 7908 2 00 -0
{ Fluonge . 19E«03 Z"2£-03 &2 “I2-02 l 18E02 2 2=2¢0
' Cvenide 2 98E-01 3C7E-0. EI2.t.C. 1 BE-00 £ 88F 02 | 320 0w
X Sullae 2 E8E-04 2235 -Cm T -2 g.20C € 0Zz-0¢
Nitnte 1 23E+04 | 19E + 0w 2 C3E - 0w -~ EQE-C2 2328 01 0 00F = 00
Nitrate  © B4E <04 1 22E+05 2075~ 05 - BOE-C3 2 6~ -00 0 00E + 00
Carbonate 3 73E+0~ 3 558 + 0w € 0SE - 0w L 34502 7 7280 C 00 -0C
Eicarbonate 5 96E~+~03 £ 682+03 @ 675E-02 2 15E~-02 Z3E O 0 002 -~00
- ®hosphotus 9 D2E-02 1 02602 1 J4E - 03 I87E-0" 2 22E 02 0 00F « 0C
' Ammonia & 54500 8 ~3E+00 16/5-0. 22780 2 052 G4 R t
' TOC & 18£-03 § -2£+03 “3E - 0m 3 3E-C2 | SIEC LU E-C0 ]
“oteio_'sentfied S 64E-05 5 egt0: L 0205 S IgE-~ L 3CE-C. | 3iE-..
Wate 7 €45 -0OF 7 8.0t 20 .00 T laE-il- Surr T T T T
| C and Total 7 3E-06 1 =.E~086 2 SDE-08 S JE-C~ of Fraction = € 112 0}
L TCS (Liquids)t € 2€E+05 1 08506
i ° Solds TSS = 1 Z0Z.0F
VoL~ L tere T oL %S¢ e g
eiee o8 R L S
Siucc- * g Wet
f 303
' pCi/L pCil Cunec Curies uCicc Rem CIZE
i Cross alpha 1 84805 6 31£-05 i 075 - 00 239802 378 1 v I35 CC
| Gross beta 3 ~3E-05 N 6 665 01 \ -85 C2 £ 50E .2 ., =5E 0%
UZ34 38S8E-03 4 ,~5+02 705803 578 "= £ G9F o -gICT
' U35 179E-C 2 182-02 2 BEE Om C €E0¢ 4 70E 5 S .E e
L2338 Eg'E-02 7 Z2E.CC S<EC2 2 vEI (- gz 2 .~z -
A S E2-0° £ z-2o2 €28 - -T2z Itz . =l (T B
By ATE  © SE-02 2C.E-C2 2 2E OC T -~eozcs R NS |
' Total Speci‘ic Isotopes 2348 02 L EQECE _]
Sur of Gross 1 7-3-03 e |
Sxze Tue 227CS.C 2 LS Coe-



hazerd Caic. ation For Remediation of 207C Pond ang Clanfier

Caic e 84 SAE 001 Sheet 14 of 22 Sneets

£z
. By (O Ll Date //13/G¥ CHN By .2 < o ox’ Dete /0.
. X/Q (5/m3) ~X/c ama)_ ENclosure 1
. - l | E5E02 | Colocated | 236- 04 |ORK-022-94
| 3232 gal Truck] Truck Spill ! Worker | On-site ' Worker ! Maximum Page 23 of 35
1 45% TDS soin . Worker Safety Co located Safety ! Off site
Anaiyte | + 5% sludge ] Exposure | Fracuon | Worner ' Fraction | indwdual
i KG ' mg/m3 exp/TLV TWA | mgim3 exp/TLV “ WA ' mg/m3
2 Butanone, 2 O0E 03 ' 3 86E 06 ) 6 54E 08 ! 2 21e 07 | Z 74E 1C ! 1 O1E 09
Benzene 7 42606 | 1 43E-08 4 48E 10 | 8 20710 2 5862 11 3 76E 12
Tetrachioroe hylene: 1 O7E 0% 2 G7E 08 6 (15 11 ' 1 19E 0S 350212 | 5 43E 12
Tnchinroetnylene 6 36E O€ | 23E 08 ~ 56211 | 7 03E O 2 €18 2 3 22E 12
Pyrenel 201EO04 | 3 89E 07 000E-00 | 222E08 0O00E~+00 | 102E10
Aluminum 265601 | S512E04 | 256E04 ! 293E05 | 147E05 | 134E07
Anumony] 133602 , 25605 | S12E05 | 147E0€ 293E06 , 671EC9
Arsenic| 8 60E 02 \ 1 66E O~ 8 30E 04 ! 2 50E 06 < 75E O | 4 35E 08
Banum!| 275802 ! §31E05 T06E04 | 304E0¢ ' 6O8SEOE | 139E08
Berylium! 2 31EC3 ! 6 38 06 3 18E 03 C 65k 07 1 £3E 04 | 1 67E 08
Boron as B(OHM-; ® 56E+01 1 27E 01 1 27E-01 ! 7 25E 03 7 25E 03 3 S2E 0%
Cadrmium | 4 53ECZ g 74E 05 + 7SE 03 ' 5 O0E 06 1 00 04 2 28E 08
Calcrumi 1 16E+00 2 23E 03 ' 2 23E 04 ! 1 28E Qa 1 28E 05 | £ B6E 07
Chromium 3 85€ O1 ! 7 62E 04 ! 1 52E 02 ! 4 38E 05 & 72E 04 2 00E 07
Copper' 1 34E 0. 2 58 04 2 58E& O« 1 &8t 035 1 48E OF 6 76E 08
Lead 1 S3EC2 2 EEE OE 171E O« | 482 Q€ S 7€Z 06 € "1E 0¢
Lithium | 4 94E-02 Q §4FE 0% a9 S4E 06 5 48E 06 S 46E 07 ’ 2 BOE 08
Magnesium 2 85E+00 S 48E 03 5 48E 04 C 142 04 3 ~£ 035 i 1 44E 06
Vanganese: & O3E 03 7 78E 06 ! 1 56E 06 4 252 07 € 20E 08 2 D4E O¢
Mercury | 5 41E-04 | 1 04E-08 ! 1 O4E 04 5 87E 08 ! £ 87E 08 2 74E 10
Nickeli 1 108 01 2 1304 2 138 0L 1 228 08 . 222 02 £ 5SE 08
Potassium' 1 55E+03 . 2 BE+00 2 98E 01 , 1718 01 i 7YEOZ 7 E2E 04
Siicon' 1 93E+00 ¢ 3 738 03 3 7IE 04 2 145 04 2 142 05 & 79€ 07
Sdver 2 83E-02 5 65€ 05 5 66E 03 i 3 24E 06 3 24Z O~ ) 42E 08
Sodium 2 58E+03 4 885 ~00 & 98Z 01 2 £5E 01 Z 8EEOZ " 31E 03
; Selenum 042 01 201 O TOUE O | 12205 S7EEQE £ 0TEdE
2 ne -~ J=2C2 C TEOS £ =ICH ~ "2 D¢ - £2E "7 2 Fz 08
Chiorde 4 <3E-02 A Crci-o | -c fen CCOE-00 L 2TEIlm
Fluorigs & 582 +01 < 86E O < BEE C S G7E 05 203t C2 232202
Cyartge C 788 01 288 04 1452 0= -~ 15F (& £ CE D2 80t C7
L Sua e S T7IE-QL T G820 Qlz-C. - 27 Cllz-CC £€et T«
! Nitrite Y &5E-02 2 8.E-01 0 00z -00 1 618 02 00l ~00 7 365 05
[ Nitrate 1 48E+02 2 87E+00 0 O0E -00 ¢ 642 21 C CCE-00 7 E3E 04
' Carbona'e, « 34E2-02 £ JEE 01 0 00t -00 - 805 02 C Coe~-0C Z 208 O«
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