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EG&G ROCKY FLATS PLANT
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Quarterly Operations Report for October Through December of 1993
at

Operable Unit No. 2 IM/IRA Field Treatability Unit

1.0 INTRODUCTION

This report covers operations of the Field Treatability Unit (FTU) for the first quarter of
1994,

The FTU is being operated as an Interim Measure/Interim Remedial Action (IM/IRA) under the
Plan released by the Department of Energy (DOE) on May 8, 1991. The FTU began operation as
Phase | for treatment of surface water from a portion of the South Walnut Creek drainage at
OU-2 for removal of volatile organic compounds (VOCs) of concern. The Phase | system
consisted of collection facilities at Surface Water locations SW-59 and SW-61, equalization
tankage, bag pre-filters, granular activated carbon (GAC) treatment units and insulated, heat
traced transfer piping, pumps, and controls. Phase | was conducted between May 13, 1991
and April 27, 1992, at which time the Radionuclides Removal System (RRS) and collection of
SW-132 was implemented under the Phase Il program. The RRS added provisions for treatment
of radionuclides and metals by pH adjustment, chemical precipitation and cross-flow membrane
filtration. The RRS replaced bag pre-filters as pretreatment to the GAC system. Detailed
descriptions of the FTU and its operation can be found in the IM/IRAP, the Field Sampling Plan
(FSP), and related documentation. The Field Treatability Study, Phase Il (March 1994) for the
South Walnut Creek Basin Surface Water Interim- Measure/Interim Remedial Action report
contains a detailed operating history of the FTU prior to this reporting period.

2.0 TREATMENT FACILITY PERFORMANCE
2.1 QUANTITY OF WATER TREATED

The FTU collects surface water from three sources; Surface Water 59, 61, and 132. Collection
occurs twenty four hours per day, 375 days per year. Collected water is stored in a ten
thousand gallon double walled poly-propylene equalization tank until enough water is present to
justify initiating a batch treatment. The FTUs goal is to collect all water from the three weirs,
up to 60 gallons per minute total, and treat the water to remove all contaminants to below
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OU-2 IM/IRA Field Treatability Unit April 29, 1994

Applicable or Relevant and Appropriate Requirements (ARAR) limits. Table 1 in Appendix A
lists the appropriate ARARSs for the OU-2 FTU. A total of 2,547,700 gallons of water was
treated at the FTU during this reporting period.

The following illustrates the volume of water collected for treatment during this reporting
period:

Location Month Total Daily Average Gallons_ _per Min.
January SW59 12,019 gal 388 gal 0.27
SW61,132 525,736 gal 16,959 gal 11.77
February SW59 12,836 gal 458 gal 0.32
SW61,132 763,308 gal 27,261 gal 18.93
March SW59 78,614 gal 2,536 gal 1.76
SW61,132 1,155,186 gal 37,264 gal 25.88

During high precipitation events, it is not uncommon for the flows to exceed the 60 gallon per
minute collection rate. All water in excess of 60 gallons per minute is allowed to overflow the
weirs,

2.2 CHEMICAL USAGE

Chemical usage for operations of the FTU were as follows:

Month Sulfuric Acid Calcium Hydroxide Ferric Sulfate HoO5_ Sodium Hydrox
January 89 galions 1,023 Ibs 250 Ibs 100 gallons 65 gallons
February 131 gallons 1,360 Ibs 307 lbs 138 gallons 165 gallons
March 118 gallons 1,824 Ibs 517 Ibs 240 gallons 215 gallons

2.3 WASTE GENERATION

The sludge generated at the OU-2 FTU is handled and packaged as low-level radioactive mixed
waste. A total of forty drums were packaged this quarter.

Approximately two 55-gallon bags of Personnel Protective Equipment (PPE) is generated per
month, with eight bags generated during the quarter. The PPE is monitored for contaminants,
and if determined clean for unrestricted release, sent to the Rocky Flats Plant Landfill for
disposal.

Page 4 of 47




EG&G ROCKY FLATS PLANT
1994 First Quarter Report Group: ER/EOM
QU-2 IM/IRA Field Treatability Unit April 29, 1994

200 gallons of 10% sodium hypochlorite (bleach) were used (until spent) to clean the
microfiltration membranes. The sodium hypochlorite will be sampled and then treated through
the system.

Two GAC vessels (2000 Ibs GAC each, 4000 Ibs total) were used during this period. The
additional carbon usage can be attributed to the additional contaminants found in the Soil Vapor
Extraction (SVE) extracted groundwater. The spent GAC was sampled and will be sent offsite
(with all spent GAC from phase |l operations) for reactivation.

2.4 OPERATING COSTS

Operations and maintenance (O&M) of the FTU is performed by Resource Technology Group, Inc.

(RTQ), a subcontractor under the Master Task Subcontract (MTS) system. By utilizing
subcontract labor, EG&G is able to operate the FTU at a significantly lower cost, while still
providing qualified personnel. Average burdened labor costs for EG&G operators is
approximately $95/hour, whereas subcontract labor for O&M averages $38/hour. MTS
subcontractors bring many years operating experience on similar systems, and must complete
the same training as EG&G personnel. The EG&G project manager oversees all of the FTUs
operations, and provides input into the operations of the unit.

Monthly operating costs for subcontractor labor and supplies (including chemicals) were as
follows:

January: $79,237
February: $68,709
March: $78,805

2.5 POWER

Power for the FTU is provided by portable diesel generators. The diesel generators are
expensive to operate and are responsible for many periods of non-collection.

EOM is still pursuing installation of permanent plant power to the FTU. The installation of
permanent power will eliminate most all of the shutdowns that the FTU experiences.
Construction will begin during the last two weeks of April 1994, with an estimated completion
date of early June 1994.

2.6 PREVENTATIVE MAINTENANCE
During this reporting period a rigorous preventative maintenance program monitored all

process equipment at the FTU. All process equipment at the FTU is being characterized and
evaluated for preventative maintenance frequency, spare parts requirements, and impacts on
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the system from individual equipment failure. A preventative maintenance computer program
tracks all planned maintenance activities and helps to assure that all equipment is properly
maintained.

Replacement parts and equipment for vital equipment are onsite or have been ordered. This will
significantly reduce any down time due to equipment failure.

Due to pre-planning of scheduled and off-normal maintenance, the majority of the maintenance
is being performed within a limited time frame to prevent any periods of non-collection.

2.7 PERIODS OF NON-COLLECTION

Periods of non-collection are periods when for some reason the collection weirlpumps cannot
collect all collected surface water (up to 60 gallons per minute) and transfer it to the

equalization tank for storage and later treatment.

Periods of non-collection are listed below:

Date Duration Cause
1/03/94 3 hr 35 min Membrane inspection
1/21/94 1 hr Membrane problems
2/16/94 1 hr 10 min Generator shutdown
2/17/94 1 hr - Membrane cleaning
2/26/94 1 hr Generators out of fuel
3/02/94 1 hr 05 min Membrane chemical cleaning
3/09/94 3 hr 15 min. Soapy influent clogged membranes
3/10/94 5 hr 35 min Influent line failure (see Appendix B)
3/26/94 35 min Weir 61 pump tripped off (SW59 collected)
3/31/94 2 hr 35 min Membrane chemical cleaning

EG&G is attempting to reduce/eliminate any periods of non-collection by improving process
equipment and planning shutdowns that can be performed while the influent equalization tank is
filing. Three additional influent/effluent tanks are being ordered to increase the influent surge
capacity. The membrane treatment capacity has been increased by 33%, and the GAC capacity
will almost double when simple piping modifications are complete.

3.0 SAMPLING
3.1 SAMPLING OBJECTIVES
Characterization of the water from the three weirs (SW 59, 61, and 132) indicates the

presence of radionuclides, heavy metals, volatile organic compounds (VOCs), and suspended
solids to which contamination may be absorbed. The Interim Remedial Action Plan (IRAP)
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identified specific contaminants of concern and established possible chemical-specific ARARs as
effluent standards for discharge of the treated water. Associated ARARs are presented in Table 1
located in Appendix A,

Sampling at the FTU is performed to characterize the influent surface water, wastes, and
effluent water, as well as to initiate optimization of FTU operations to minimize chemical
consumption and waste generation.

Preliminary sample results showing contaminants exceeding ARARs are presented below, as
well as contaminants not associated with ARARs that are present in the water stream above
detection levels.

Samples that have been analyzed to date for this quarter have not been validated. Sample resuits
contained in this report are unvalidated, and are presented to provide a general scope of the
contaminants treated at the facility. Additionally, the last quarterly report stated that validated
data would be presented in the next reporting period; however, most of that data has not
undergone the validation process and will be presented in a future report.

3.2 UNTREATED INFLUENT WATER (SW59, SW61, and SW132)

Sampling location SW59:

Detects
Chemical Detects >ARAR Units High Average? ARAR
VOCs
1,1-Dichloroethane 6 - ug/l 3.0 1.2 -
1,1-Dichlorocethene 5 0 ug/l 4.0 1.7 7.00
1,1,1-Trichloroethane 7 - ug/l 11 5.3 0.2
Carbon Tetrachloride 8 8 ug/l 180 101 5.00
Chloroform 8 8 ug/l 32 19 1.00
Tetrachloroethene 8 8 ug/l 52 44 1.00
Trichloroethene 8 8 ug/l 58 51 5.00
cis-1,2-Dichloroethene 8 - ug/l 42 47 -
Metals
Aluminum 2 ug/I 4030 483 200
Iron 1 ug/I| 3160 396 .1000
Zinc 9 ug/l 316 188 50.0

Radionuclides
Radionuclide data was not received for this reporting period prior to preparation of this report.

1 Average value calculated by taking all values (for non-detect, 1/2 the detection limit was
used) and dividing the value by the number of samples.
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Sampling location SW61:

Detects
Chemical Detects >ARAR Units High Average! ARAR
VOCs
1,1-Dichloroethane 11 - ug/l 3.0 1 -
1,1-Dichloroethene 0 0 ug/l 0 0 7.00
1,1,1-Trichloroethane 3 - ug/l 1 5.3 -
Carbon Tetrachloride 7 2 ug/l 11 2.9 5.00
Chloroform 7 3 ug/1 4 0.9 1.00
Tetrachloroethene 1 2 ug/I 3 44 1.00
Trichloroethene 0 ug/I 4 0.9 5.00
cis-1,2-Dichloroethene 13 - ug/I 5 3.5 -
Methylene Chloride 6 - ug/I 5 2.6 -
Metals
Aluminum 2 ug/I 346 101 200
fron 1 ug/l 1090 165 1000
Zinc 9 ug/l 188 102 50.0

Radionuclides

Radionuclide data was not received for this reporting period prior to preparation of this report.

1 Average value calculated by taking all values (for non-detect, 1/2 the detection limit was

used) and dividing the value by the number of samples.

Sampling location SW132:

Chemical

VOCs
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
Carbon Tetrachloride
Chloroform
Tetrachloroethene
Trichloroethene
cis-1,2-Dichloroethene

Metals
Aluminum
ron

Zinc

Detects
Detects >ARAR Units High Average? ARAR
6 - ug/l 0.9 0.5 -
0 0 ug/I 0 0 7.00
3 - ug/l 1 0.3 -
0 0 ug/I 0 0 5.00
0 0 ug/I 0 0 1.00
3 0 ug/I 0.6 0.2 1.00
3 0 ug/l 0.2 0.1 5.00
7 - ug/l 3 1.9 -
4 ug/l 660 213 200
2 ug/l 1420 340 1000
9 ug/I 167 106 50.0
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Radionuclides
Radionuclide data was not received for this reporting period prior to preparation of this report.

1 Average value calculated by taking all values (for non-detect, 1/2 the detection limit was
used) and dividing the value by the number of samples.

3.3 RS-5 (TREATED EFFLUENT FROM CHEMICAL
PRECIPITATION/MICROFILTRATION PRIOR TO GAC)

Analysis of the received sample data for this quarter indicates that no ARARs were exceeded for
metals at this sample point. Radionuclide data have not been received for this reporting period.

3.4 RS-6 (LEAD GAC EFFLUENT)

The GAC was monitored for breakthrough (effluent of lead GAC exceeding ARAR level for any
compound) of the lead unit. When breakthrough is achieved, the old polish unit becomes the lead
unit, and a new (virgin) unit becomes the polish. Typically, chloroform is the compound that
breaks through and exceeds its ARAR first. Monitoring for breakthrough will continue to assure
that the GAC units are fully utilized prior to replacement.

3.5 RS-7 (TREATED EFFLUENT)

No ARAR values were exceeded for VOCs or metals at the discharge point RS-7 for the FTU
during the first quarter of 1994, with the exception of cadmium, which had a value of 10.2
UG/L (ARAR = 5)on January 21, 1994. Radionuclide data for this reporting period have not
been received.

3.6 RS-8 (SLUDGE)

Preliminary data indicates that VOC samples for the sludge taken during this sample period
contain some chloroform. Metals analysis indicate the presence of barium in some of the siudge
samples. Radionuclide data for this reporting period have not been received. Due to process
knowledge, all sludge generated at the FTU is packaged as low-level mixed waste. EPA waste code
FO01 (spent chlorinated solvents) has been determined to be the appropriate waste code for
characterizing the waste.
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4.0 OPERATIONS SUMMARY

Operations of the FTU was taken over by a new subcontractor on May 1, 1993. Reidel
Environmental Services, Inc., provided two months of on-the-job training (March and April)
to the new subcontractor, Resource Technology Group, Inc. (RTG). Reidel Environmental
Services had operated the FTU throughout the startup of both Phase | and Phase Il operations.
RTG initially designed and supplied the Phase |l chemical precipitation/microfiltration units,
and has operated several similar systems at other DOE facilities.

Water collected from the OU-2 Vapor Extraction Unit was treated at the OU-2 FTU. The water
was sampled to assure that it was compatible with the FTUs treatment capabilities. Sampling
indicated that the FTU effectively removed contaminants below ARAR levels.

A sludge reduction program was initiated during the last two weeks of December. This program
has reduced the amount of sludge generated at the FTU by approximately 50%. The sludge
reduction was accomplished by using 25% sodium hydroxide (liquid) to control the pH in the
second reaction tank (TK-2) and reducing the amount of calcium hydroxide (lime) injected into
the tank. Three months of operation indicate no adverse affects have been noticed, and
preliminary indications show a sludge reduction greater than 50% by volume. Additional data
must be collected to determine the actual amount of sludge reduction that is being accomplished.
This sludge reduction program will result in an annual reduction of approximately ninety 55-
gallon drums of low-level mixed waste that is produced at the FTU. Efforts will continue to be
made to reduce any waste generated at the FTU.

Implementation of Conduct of Operations continues at the FTU.

Nine additional microfiltration membranes (0.1 micron) were procured by EG&G and installed
into the Rads Removal System {RRS) on November 20, 1994. The additional membranes have
increased the treatment capacity through the RRS by 33%, and have reduced shutdowns due to
plugged membranes resulting in low flows. Chemical usage has also be reduced during chemical
cleaning cycles since the same quantity of chemicals will be used to clean membranes that have
treated 33% more water.

A puddle with an oily sheen was observed directly below SW61 on March 16, 1994. The puddle
was sampled, and it was discovered that vinyl chloride was present at levels well above ARARs.

Subsequent sampling events verified the presence of the vinyl chloride. Collection (transfer to
Weir 61) for treatment at the FTU occurs every four hours, except when weir 61 is bypassing
from high influent. A

5.0 ENVIRONMENTAL COMPLIANCE
On 3/10/94, approx. 200 galions of untreated influent water spilled into the soil directly

under the influent line and an estimated 6000 gallons was returned to Weir 61 when the line
developed a leak. Appendix B contains the RCRA Contingency Plan Implementation Report.
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6.0 REPORTS/CORRESPONDENCE

During this reporting period, the following significant reports/documents that pertained to the
QU-2 FTU were generated:

Final Summary and Analysis of Results, Field Treatability Study, Phase Il, Operable Unit
No,2, March 1994. (Document: 21100-TR-OU02.03-2)

RCRA Contingency Plan Implementation Report No. 94-004. (See Appendix B)

7.0 ANTICIPATED OPERATIONS FOR NEXT QUARTER

Normal operations are expected to continue next quarter. No shutdowns (other than routine
generator servicing and permanent power installation) are expected at the treatment facility.

Groundwater extracted from the SVE project will be treated at the FTU.

Methods for reducing the volume of sludge will continue to be explored. EG&G and the operations
and maintenance subcontractor, RTG Inc, will continue to explore reducing the volume of sludge
generated per volume of water treated.

Installation of permanent plant power to the FTU will begin in April, 1994.

Modifications will be made to the sampling and analysis plan for the FTU. A net reduction in
samples, along with onsite analysis of other samples will result in a significant cost savings.

Purge water collected from contaminated wells may be treated at the FTU. All purge water will
be sampled to determine the best facility to treat the water. Possibilities for treatment include
the OU-1 IM/IRA (Bidg. 891), OU-2 IM/IRA FTU, 374 Evaporator, and the Sewage Treatment

Plant. Each facility is limited by certain contaminants, so sampling would determine the final

destination.

Liquids from ACCUVAC vials may be treated at the FTU. The liquids contain leveis of chromium
that qualify it as a Resource Conservation and Recovery Act (RCRA) hazardous waste. At this
time the total volume is estimated to be less than fifty gallons.

Influent storage capacity will be increased with the installation of three 13,000 gallon storage
tanks.

Spent GAC will be sent off-site for reactivation.
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8.0 SUMMARY/CONCLUSIONS

The OU-2 FTU continues to collect and treat contaminated surface water from the South Walnut
Creek Basin 24-hours per day, 375-days per year. Process improvements have reduced both
operating costs and generated hazardous waste. Waste reduction, chemical use reduction, and
treatment facility optimization will also continue to be explored/implemented in order to make
the FTU a more efficient operable unit.

If approval is granted to discontinue collection of SW-61 and/or SW132, the FTU would become
available to treat water from other Rocky Flats Plant sources. Modifications are being made to
allow the facility to accept higher levels of contaminants. The addition of effluent holding tanks
will allow the FTU to treat other waters and hold it until analytical results verify that it is
acceptable for discharge to the South Walnut Creek Basin .
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Identified in
Analyte Unit
Radionuclides
Am-241 pCi/l
Gross alpha pCi/l
Gross beta pCi/l
PU-239/240 pCi/l
U-total pCi/l
VOCs3
1,1-Dichloroethene pg/l
Carbon Tetrachloride pg/l
Chloroform pg/l
Tetrachloroethene pg/l
Trichloroethene ug/l
Vinyl Chloride ng/l
Metals-Dissolved
Iron pg/l
Manganese png/l
Metals-Total
Aluminum ng/l
Arsenic ng/l
Barium pg/l
Beryllium pg/l
Cadmium pg/l
Chromium png/l
Copper g/l
Iron ng/l
Lead ng/l
Manganese pg/l
Mercury ng/l
Nickel g/l
Selenium pLa/l
Zinc ug/l

1 From the IM/IRAP (DOE, 1991).
2 Only anilities with ARARs are presented.

3 Analyzed by EPA Method 524.2.

Not calculated in the IM/IRAP.

TABLE 1
Surface Water
the South Walnut Creek Basin

Contaminants

Average
Concentration

0.53
730.00
545.00
3.28
11.69

142
219

82
279
153

0.5790

25.1214
1.8530
0.0519
0.0132
0.1918
0.2664
183.964
0.1954
3.3068
0.0022
0.2239
0.0070
1.3475

IM/IRAP1.2

0.05
11.00
19.00
0.05
10.00

7.00 .
5.00
1.00
1.00
5.00
2.00

300.00
50.00

200.00
50.00
1,000.,
100.00
5.00
10.00
25.00
1,000.
5.00
1,000.
0.20
40.00
10.00
50.00
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Frederick R. Dowsett, Ph.D., Chief
Colorado Department of Health
Monitoring and Enforcement

4300 Chermry Creek Ddve South
Denver, Colorado 80222-1530

Dear Dr. Dowsett:

Enclosed is the Resource Conservation and Recovery Act Contingency Plan Implementation
Report No. 94-004, which documents the starus and information concerning the release to the
environment of surface water containing hazardous waste constituents. This release originated
from the transfer piping associated with Operable Unit (OU) No. 2 treatment unit. The surface
water is diverted from Walnut Creek as part of the Interim Measure/Interim Remedial Action
(DV/IRA) for OU-2. This diverted water is normnally treated in a Chemical Precipitation/
“Microfilration/Granular Activated Carbon System to remove contaminants from the water. The
treated water is then returned to the creek.

In addition to the enclosed report, an errata sheet has been enclosed 10 correct and expand on the
report. This errata sheet was determined to be necessary, as opposed 10 waiting for an additional
report revision.

It is the recommendation of the U.S. Department of Energy (DOE) Rocky Flats Office that the
March 10, 1994, release be included in the next quanerly update of the Historical Release
Report (HRR) due to the fact that the State water quality standard for tetrachloroethylene was
exceeded. We believe that the HRR and the Rocky Flats Plant (RFP) Interagency Agreement
(IA), of which the HRR is a requirement, are the appropriate vehicies for dealing with releases
of this nature that do not pose an immediate and acute hazard 10 human health and the
environment. In addition, the IA has been incorporated into the RFP Part B Resource
Conservation and Recovery Act Permit. Thus, we believe that using the IA 10 address new
rcleases, when appropriate, is consistent with the Permit.

We apologize for the delay regarding the transmittal of the enclosed report. Corrections were
required 10 provide a hazard assessment consistent with the Colorado Department of Health's
(CDH's) February 11, 1994, letter to the DOE and the CDH "Interim Final Policy and Guidance
on Risk Assessments for Corrective Action at RCRA Facilities” dated November 16, 1993,

Please note that an earlier draft copy of this report was faxed to your office for review on
March 23, 1994.
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F. Dowsettt 2 N
DOE-94-03459 APR 1 1994

Any concerns Or comments you méy have regarding the enclosed report should be addressed to
Vem Witherill of my staff at 966-7003. We will work diligently to make any modifications to
the report that you deem to be appropriate.

Sincerely,

4

Jes oberson

Acfing Assistant Manager for
Environmental Restoration

Enclosures:
r o~

cc w/Enclosure:

D. Maxwell, EPA

M. Silverman, ER, RFO
B. Brainard, OC, RFO
D. Grosek, EMB, RFO
T. Lukow, WPD, RFO
W. Seyfert, RPB, RFO
V. Witherill, ER, RFO
B. Williamson, ER, RFO
M. Broussard, EG&G ..
M. Burmeister, EG&G
S. Stiger, EG&G

N. Demos, EG&G

T. Hedahl, EG&G

M. Johnson, EG&G

S. Myrick, EG&G

A. Schubert, EG&G

*M: Vess, EG&G
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EG:z:G ROCKY FLATS - -

EG&G ROCKY FLATS, INC.
ROCKY FLATS PLANT P.0.BOX 4864, GOLOEN COLORADO 80402-0464 - (303) 966-7000

March 31, 1994 94-RF--03862

J. Roberson
Environmental Restoration
DOE, RFO

UPDATED RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
CONTINGENCY PLAN IMPLEMENTATION REPORT (CPIR) NO. 94-004 (5400.1) -
TGH-154-94

Enclosed is the updated RCRA CPIR No. 94-004 which outlines the events associated with
the release to the environment of surtace water containing hazardous waste constituents.
This release originated from the transfer piping associated with Operable Unit (OU) No. 2
treatment unit. The updated report was revised to address your comments recesved on
March 31 to our submittal of CPIR on March 23, 1994. These revisions include corrections
toTables 1 and 2, inclusion of an additional table of analytical data, and revisions to section
Vodio

If you have any questions regarding this matter please call M. C. Broussard at extension
8517, or M C. Burmeister.

PIS '7@%

T. G. Hedahl, Associate General Manager
Environmental and Waste Management

EMP:mlj . .
Orig. and 1 cc - J. Roberson

Enclosures:
As Stated (1)
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ERRATA SHEET FOR RCRA CONTINGENCY PLAN REPORT NO. 94-004

(D

)
3)

4

Item 7, Page 4 of 7, Paragraph 2, lines 8 through 10 - Inspection of Table 1
indicates that volatile organic compound concentralions in water are not
significantly different in the May, 1993 data versus the March 10, 1994 data.

Item 7, Page 4 of 7, Paragraph 2, lines 14 through 16 - Delete this sentence.

Item 7, Page 5 of 7, Paragraph 1, line 3 - replace 0.00008 mg/L with 0.0008
mg/L. - -

Item 7, page 5 of 7, Paragraph 2 -

(a)

(b)

©

The soil risk assessment for the December 4, 1993 release used the
analytes and their concentrations from the May, 1993 sampling data
presented in Table 1. This is reportedly the most recent validated data
available.

The soil risk assessment for the December 4, 1993 release is assumed to
be valid for the March 10, 1994 release since the same validated data set
for the water analysis applies to both releases

Comparison of the analyte concentrations of May, 1993 versus March 10,
1994 presented in Table 1 indicates that the soil risk assessment using the
May, 1993 data is representative of the March 10, 1994 data.

Table 1, Column 2 -

(a)
(b)

The carbon tetrachloride J-value for the March 10, 1994 data is reported to
be 0.002 mg/L.

All of the second numbers to the right of the "/" in this column should be
enclosed by parentheses and identified by footnote as being the March 10,
1994 unvalidated data. The data to the left of the /" represent the
validated data from May, 1993.

v L
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Enclosure 1
94-RF-03862
Page 1of 7

RCRA CONTINGENCY PLAN
Implementation Report No. 94-004

RCRA CONTINGENCY PLAN
IMPLEMENTATION REPORT
ROCKY FLATS PLANT
EPA ID NUMBER C0O7890010526

This report is made in compliance with the requirements of 6 CCR 1007-3, Part

265.56 (j) for a written report within 15 days of the implementation of the RCRA
Contingency Plan. The requirements for this report are given below and will be addressed
in the order listed, excerpted from 6 CCR 1007-3, Part.265.56:

“(j)...Within 15 days after the incident, he must submit a written report on the incident to the
department. The report must include: -

Name, address, and telephone number of the owner or operator
Name, address, and telephone number of the facility

Date, time, and type of incident (fire, explosion)

Name and quantity of material(s) involved

The extent of injuries, if any

- An assessment of actual or potential hazards to human health and the environment,

where this is applicable; and
Estimated quantity and disposition of recovered material resulted from the incident.”

NAME,- ADDRESS AND TELEPHONE NUMBER OF THE OWNER OF THE
FACILITY:

United States Department of Energy

Rocky Flats Plant

Post Office Box 928

Golden, Colorado 80402 s
(303) 966-2025

Facility Contact:
M. N. Silverman, Manager

NAME, ADDRESS AND TELEPHONE NUMBER OF THE FACILITY:
U.S. Department of Energy
Rock Flats Plant
Post Office Box 828

Golden, Colorado 80402
(303) 966-2025

3-22-84
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DATE, TIME, AND TYPE OF INCIDENT:

A.

SUMMARY:

The RCRA Contingency Plan was implemented on March 10, 1994, due to a
release to the environment of approximately 200 gallons of surface water
containing hazardous waste constituents. It was later determined that possibly
up to 6,000 gallons were released from the primary piping, flowed through
secondary piping, and were released to the SW-61 collection point. Normally
97% of the water diverted to the influent line feed system originates from the
SW-61 collection point.

The water is diverted from the three collection points including a seep, surface
water drainage, and Walnut Creek. This partial diversion of this water is part of
the Interim Measure/Interim Remedial Action (IM/IRA) for OU 2. This diverted
water is treated in a Chemical Precipitation/ Microfiltration/Granular Activated
Carbon System. The treated water is then returned to the creek.

The RCRA Contingency Plan was implemented as required by the Rocky Flats
Plant {(RFP) RCRA Permit because the release to the environment (soil and
surface water) was greater than one pound of hazardous waste (surface water
containing F-listed hazardous waste constituents). '

SYSTEM DESCRIPTION:

The system involved with this incident was originally installed in May 1991. The
partial diversion system collects water at three points (SW-59, SW-61, and
SW-132, reference Figure 1) for the transfer of seep, surface water, and creek
water to the treatment system. The water diverted from SW-132 is transferred to
SW-61 collection point prior to pumping this water to the treatment facility. The
influent line from SW-59 ties into the main influent downstream of the SW-61
collection point. The system is designed to divert 60 gallons per minute to the
OU 2 treatment unit. Any excess water will overflow the weirs and enter Walnut
Creek.

The influent line is approximately 1000 feet from the inlet at the creeK'to fhe
primary tank system. The influent line is a 2-inch primary pipe contained within a
3-inch secondary pipe. The line is insulated with styrofoam and is heat traced
for winter operation. The line feeds into the treatment system that consists of
numerous tanks, filters, and treatment columns. (See Figure 2 for a diagram of
the treatment system.) The potentially contaminated water is treated for removal
of volatile organic, soluble metals, and radioactive constituents. The OU 2
treatment facility is a Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) IM/IRA facility. No Individual Hazardous Substance
Site (IHSS) was involved in this incident.

DESCRIPTION OF INCIDENT:

A release of surface water containing hazardous waste constituents from the
influent pipe system leading from Walinut Creek to the treatment system occurred
due to a separation in the primary and secondary piping. The release was
discovered at 5:50 a.m. on Wednesday, March 10, 1994. The pipeline had
been visually inspected eight hours prior to the discovery of the release.

The influent flow totalizer meter showed a marked decrease in the amount of
water entering the system; therefore, the contractor proceeded to visually

Page 2 of 7 3-22-94
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(4)

(5)

inspect the influent line. The primary and secondary piping were found to be
separated approximately 800 feet from the treatment unit (approximately 200
feet above SW-61 coliection point, reference Figure 1). The amount of material
released to the soil was estimated to be approximately 200 gallons based on a
visual determination of the size of the wetted area. In addition, possibly up to
6,000 gallons of diverted water released from the primary piping flowed through
the secondary containment portion of the pipeline and was released into the
SW-61 collection point. Approximately 97% of the water diverted is collected
from SW-61.

The contractor immediately shut down the inlet pumps to the pipeline and notified
the project manager. The manager notified the Shift Superintendent and the
Operations Manager at 6:05 a.m. who then notified the Emergency Operations
Center (EOCC).

On March 10, samples were taken of the influent water and the soil in the area
affected by the release to confirm the concentration of hazardous waste
constituents in the water and affected soil.

CORRECTIVE ACTION:

The pumps were de-energized immediately after the leak was discovered.
Subcontractor personnel immediately began repairs on the pipe. The pipeline
was repaired and the system was back in operation at 11:25 a.m. on March 10,
1994. The pump was re-energized and the system was returned to normal
operation. A verbal notification that operations were resumed was made to CDH
by the EOC at 9:30 a.m. on March 11, 1894,

It is believed that the root cause of this incident is directly related to the quality of
the primary and secondary piping used to transport the influent feed to ou2
treatment unit. The results of an evaluation indicate that the piping is showing
signs of aging, and while there is a preventative maintenance program in effect,
equipment failures are continuing to plague the facility. A decision has been
made prior to this incident to replace the influent piping. A schedule for replacing
the influent line will be provided to the Colorado Department of Health (CDH)
by April 15, 1994. The new line will be certified by a independent, qualified,
registered, professional engineer as required by 6 CCR 1007-3, Part 265.196(f).
A copy of the certification will be provided to CDH within seven days after the
new line is placed into service.

EQUIPMENT STATUS:

The system was repaired and returned to normal operation on March 10, 1894, at
11:25 a.m. The daily inspections of the pipeline are continuing.

QUANTITY AND NAME OF MATERIAL INVOLVED:

It is estimated that approximately 200 gallons were released to the soil based on the
area wetted by the release. In addition, it is estimated that possibly up to 6,200
galions of water were released from the primary piping, flowed through the secondary
containment, and were released into SW-61 collection point (the source of 97% of the
diverted water).

Page 3of7 3-22-¢4
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The water that was released is collected from SW-59, SW-61 and SW-132 [most of
which is surface runoff from within the Protected Area (PA)]. Due to the fact that this
groundwater and surface water feeding Walinut Creek can contain hazardous waste
constituents, a determination has been made by EG&G Rocky Flats, Inc. that the
“contained in" rule is applicable, and the water entering the OU 2 treatment system
contains "FO01" listed hazardous waste. This waste determination was based on
analytical results from routine sampling. The water is sampled weekly to determine the
concentration of the hazardous waste constituents in the water. F001 listed
hazardous waste constituents have been detected in trace amounts in the influent
water. Analytical results from sampling eventsin May 1993 are summarized in Table
1. Based on this historical data, the FO01 listed contaminants that have been detected
include carbon tetrachloride, trichloroethene and tetrachloroethene. Cis 1,2-
dichloroethene, chloroform, 1,1-dichloroethane and Toluene have been detected in the
influent water but not at levels that would make the water a characteristic hazardous
waste.

On March 10, special samples were taken at two locations of the soil wetted by the
release. In addition, a sample was taken of the water remaining in the secondary
containment portion of the pipeline. Based on the preliminary results of the volatile
organic analysis, tetrachloroethene was detected at a level below the Practical
Quantitation Level (PQL) in one soil sample and no volatile organics were detected in
the second soil sample. The volatile organics detected in the water sample include
1,2 dichloroethene (9 ppb), trichloroethene (5 ppb), and tetrachloroethene (5 ppb). In
addition, 1,1,1-trichloroethane and carbon tetrachloride were detected in the water

- sample but the detection levels were below the PQLs.

EXTENT OF INJURIES:
There were no injuries as a result of this incident.

AN ASSESSMENT OF ACTUAL OR POTENTIAL HAZARD TO HUMAN
HEALTH AND ENVIRONMENT:

Based on the historical analytical data (which indicates very low concentration levels
of hazardous waste constituents) and the result of a previous risk assessment, a
decision was made on March 10, 13994 not to immediately remove the soil impacted by
the release. The initial decision was verified by a second risk assessment using the
CDH methodology which resulted in even a lower risk (10-8).

Comparisons of the release water (approximately 6200 gallons) with Safe Drinking
Water Act Maximum Contaminant Levels (MCL's), Resource Conservation and
Recovery Act TCLP, and Colorado Water Quality Standards for Segment 5 of Big
Dry Creek are shown in Tables 1 and 2. Analytical data for volatile organic
compounds, the chemicals of interest for this release, are presented in Table 1.
Influent water maximum and average concentrations from samples collected from May
1993 are provided along with influent water concentrations taken on March 10, 1994,
the date of the release. The March 10, 1994 data have not yet been validated.
However, it is apparent that concentrations are significantly less than the _
concentrations of samples collected in May 1993. With regard to MCL's, the March 10,
1994 data are not in excess of the standards. However, for both tricholoroethene
(TCE) and tetrachloroethylene (PCE), concentrations were equal to the MCL's. With
regard to the State standards, only PCE exceeded the standard (0.005 mg/L vs.
0.0008 mg/L). Comparison of average concentrations from May, 1993 with MCL's
and state standards indicate that TCE, PCE, carbon tretrachloride and 1,1-
Dichloroethene exceed the standards. Thus, it is evident that the contaminated water
released on March 10, 1294 exceeded the State standard for PCE.

Page 4 of 7 3-22-94
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Assuming that the colorado Water Quality Standards for Segment S of Big Dry Creek
are protective of aquatic life, the only concern is the concentration of PCE in excess of
0.00008 mg/L..

A risk assessment was performed for soil contacted by 10 gallon OU 2 release on
December 4, 1993. This risk assessment is provided as an attachment to this report
and is consistent with the Colorado Department of Health’s November 16, 1993
“Interim Final Policy and Guidance on Risk Assessments for Comective Actions at
RCRA Facilities”. The risk posed to a residential receptor by the assumed soil
contamination is between 1EE-7 and 1EE-8, or an excess cancer risk of between 1 in
10 million to 1 in 100 million. This, the risk is below 1EE-6 and is not considered to be

a significant human health risk.

It should be noted that the OU 2 treatment system is sized to treat 60 gallons per
minute. Periodically the amount of water inflowing to the collection points (SW-59,
SW-61, and SW-132) exceeds this capacity’ therefore, the excess water overflows
the weirs and enters Walnut Creek. The initial assessment of the impact of the 6,000
gallon release back to SW-81 collection point was that this release was
indistinguishable from the excess water which periodically overflows the weirs.

ESTIMATE QUANTITY AND DISPOSITION OF RECOVERED MATERIAL
THAT RESULTED FROM THE INCIDENT:

Based on the initial assessment of the actual or potential threat to human health and

" environment, none of the material which wetted the soil or flowed into the creek were

recovered.

Page Sof7 3-22-94
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TABLE 1

VOLATILE ORGANIC COMPOUNDS **

Value Detected

Analyte Analytical Results
ma/l)

Trichlorethylene ‘ .003/.005

(FOO01) (D040}

Carbon tetrachloride .003M

(FOO1) (DO19)

Tetrachloroethylene .002/.005

(FO01) (D039)
Cis-1 ,2-dichlproethyiene .009/.008"

Toluene .0004/ND
1,1-Dichloroethene .0008/ND
(D029) '

Chloroform .0007/ND
(D022)

SDWA - Safe drinking Water Act
MCls - Maximum Contaminant Levels
“." No Standards Listed :

*  Cis and Trans 1,2-dichloroethylene totals combined

**  Based on sampling events from May 1993 (Most recent validated data)
J Compound found, but below PQL. Quantitation is estimated.

ND Not detected

Page 25 of 47

SDWA RCRA TCLP
MClLs - Bequlatory Limit
(ma/L) (ma/L)

0.005 0.50

0.005 0.50

0.005 0.70

0.070 -

0.007 0.07

- 6.00

3-22-94




TABLE 2
VOLATILE ORGANIC COMPOUNDS

Colorado Water Quality

Analyte Standards (Big Dry Creek
§egm<zm_51ry '

(mo/L)

Trichloroethene 0.066

(FOO1 (D040)- :

1,2-Dichlorethene 0.170

(cis- and trans-) :

Carbon Tetrachloride 0.018

(FO01) (D0O19)

Tetrachoroethylene : : 0.0008

(FOO1) (DO39)

Methylene Chloride 0.0047

(FOO01) ‘

1,1-Dichloroethene 0.000057

(D029)

Chloroform 0.006

(D022) '

> -
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Bounding Risk Assessment for QU2

A revisad risk assessment was periormed on the smalil spiil of water present in the QU 2
Treatabiiity System. Instead of using chemical concenirations.in water, the revised assessment is
bzsed on exirapolated chemical concentrations in sail, as requested by COH.

Atiached are the computer spreadsheets for a screening-level assessment of human hezlth risks. The
spreadsheet format, exposure parameters, parameter default values, and the intake equations {ollow
the CDH Interim Final Guidance for risk assessments used to detemmine the need for a Corrective
Measures Study (CMS) at a RCRA facility (COH, 19¢3). T '

As shown in the lower right-hand comer of Table 2, the estimated upper-bound total added cancer
risk from ingestion of soil, dermal contact with soil, and inhalation ‘ef soil particles by the future
on-site resident at OU 2 is between 1E-7 and 1E-8, or an added cancer incidence between 1 in 10
miilion 2nd 1 in 100 milliocn. The risk screening threshold proposed by COH for mzking a
determination of need for a CMS is a cumulative risk of 1E-3. Thus, using the COH screening-level
risk assessment methodology, the small spill at OU 2 zppears to present a potentizl cancer risk level
gt least gne_order of magnitude less than the COH: screening threshold.

As shown in the lower right-hand comer of Tablz Z, the estimated vpper-bound totai HQ (Hazarc
Quotient) for noncancer hezlth efiscts is between 1£-02 and 1E-03, or behween 0.1% and 1% of
the cumuizative risk screening threshold proposed by COH (HQ=1). Thus, using the COH
methodology, the small spill at OU 2 appears to present a potential noncancer health risk level at
least two orders of magnitude less than the CDH screening threshold. ' :

Beczuse measured soil concentrations of seven COCs (Chemiczls of Concern) identiiied in the water

fom

spilled at the OU 2 Field Treatabiiity Unit were unavziizble, it was necessary lo extrzpo:aie

maximum suriace soil concentrations on the very conservative basis of 40% soil moisiure at ;
saturziion, i.s., the measured watsr concantrations wers muitiplied by 0.4 to estimate maximum j
soil concenirations. A maximum soil moisture of 40% is generzily typical of 2 moderately compacizd 5
soil: actuzl maximum soil moisiure recorded at OU 2 is zbout 30%, with an average nezrer to 20%, |
accorcing to QU 2 records.

tnis specitic application of CDH's proposed RCRA scraening-level risk assessment methedology to 2

<l
verY small spiil at OU 2 (viz., 10 gallons) zppears to indicziz no need for 2 CMS, zt lezs: on the
basis of soil-related risks (COH proposes that water will be screened on the basis of an ARAR rather
than a risk level). Still, it appears that the risk levels projected using the COH methodology can
ov-erstate the rezscnable upper-bound risks by many crders of magniiude. As a2 mezans of ;uooorﬁng
?hxs conclusion, the exposure assessment scenario imalicit in the COH defauit exposure fzctors and
intzke equations is outlined in Attachment 2 as it zpplies to the 10-gailon spill at QuU-2.
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TABLE 1

A 4

RESIDENTIAL EXPOSURE QUANTIFICATION-Intake Calculation: OU-2 Spill at Field Treatability Unit

. , 1,1 DCA P
Modelled: . :
Surface Soil (mg/kg) (1) 3.60E-03| 3.60E-03| 3.20E-04{ 3.20E-04] 1.20E-03| 1.20E-03] 8.00E-04; 8.00E-04
Airborne Soil Particulales (mg/m3) (2) | 7.80E-07| 7.80E-07( 6.40E-08| 6.40E-08{ 2.60E-07| 2.60E-07| 1.70E-07| 1.70E-07
Indoor Airborne Soil VOCs {mg/m3) NA NA NA - NA NA NA NA . NA

SOIL INGESTION:

Child Intake (mg/kg-d) (3)(4) 4.60E-07{ 3.95E-08} 4.09E-08| 3.51E-09] 1.53E-07! 1.32E-08| 1.02E-07{ 8.77E-09
Adull Intake (mg/kg-d) (5)(6) 4.93E-08( 1.69E-08| 4.38E-09] 1.50E-09| 1.64E-08} 5.64E-09! 1.10E-08| 3.76E-09
TOTAL INTAKE 5.10E-07| 5.64E-08( 4.53E-08] 5.01E-09] 1.70E-07] 1.88E-08! 1.13E-07] 1.25E-08
SOIJL DERMAL CONTACT: _

-|Child Inlake {mg/kg-d) (7)(8) 5.29E-06| 4.54E-07| 4.71E-07| 4.03E-08( 1.76E-06{ 1.51E-07| 1.18E-06} 1.01E-07
Adult Intake (mg/kg-d) (9){(10) 1.75E-06] 6.00E-07{ 1.56E-07| 5.34E-08{ 5.84E-07{ 2.00E-07| 3.89E-07} 1.33E-07
TOTAL INTAKE 7.04E-06| 1.05E-06| 6.26E-07| 9.37E-08| 2.35£-06| 3.51E-07| 1.57E-06( 2.34E-07
SOIL PARTICLE INHALATION:

Child Inlake (ma/kg-d) (11)(12) 1.89E-15) 1.62E-16] 1.55E-16] 1.33E-17) 6.29E-16) 5.39E-17{ 4.11E-16{ 3.52E-17

Adult Iintake (mg/kg-d) (13)(14) 4.60E-16] 1.58E-16; 3.77E-17} 1.29E-17} 1.53E-16| 5.25E-17| 1.00E-16| 3.44E-17

TOTAL INTAKE 2.35E-15] 3.19E-16{ 1.93E-16{ 2.62E-17} 7.82E-16] 1.06E-16] 5.11E-16| 6.96E-17
Page 1
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hlot Toluene
Modelled: : :
Suiface Soil {mg/kg) (1) -, 2.80E-04 1.60E-04| 1.60E-04
Airborne Soii Particulates (mg/m3) (2) 6.00E-08 3.50E-08] 3.50E-08
indoor Airborne Soil VOCs (mg/m3) NA NA

NA -

SOIL INGESTION:

Child Inlake (mg/kg-d) (3)(4) - 3.58E-08 2,05E-08{ 1.75E-09
Adult Intake (mg/kg-d) (5)(6) 3.84E-09 2.19E-09| 7.51E-10
TOTAL INTAKE 3.96E-08 2.26E-08] 2.50E-09
SOIL DERMAL CONTACT: .

Child Intake (mg/kg-d) (7)(8) 4 12E-07}" 2.35E-07| 2.02E-08
Adult Intake (mg/kg-d) (9)(10) 1.36E-07 7.78E-08| 2.67E-08
TOTAL INTAKE 5.48E-07 3.13E-07| 4.68E-08
SOIL PARTICLE INHALATION:

Child Intake (mg/kg-d) (11)(12) - 1.45E-16 8.47E-17| 7.26E-18
Adult Intake (mg/kg-d) (13)(14) 3.54E-17 2.06E-17] 7.07E-18
TOTAL INTAKE » 1.81E-16 1.05E-16] 1.43E-17
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Note:

Nole:

Note:

Note:

Note:

Note:

Note:

Note:

(1) Cmax (mg/kg) = Cmax (mg/L)*0.4 (40% soil molsture at saluralion in moderalely compacl

(2) Cmax (img/m3) = Cmax (mg/kg)/4630 m3/mg (PEF, parliculale emission faclgr from EPA

ed soil).

RAGS, Part B).

(3) Imax (Child NC, mg/kg-d) = Cmax (mg/kg)*1.3E-4 (CDIH RCRA slandard defult intake factor).

(4) Imax (Child C, mg/kg-d) = Cmax (mg/kg)*1.1E-5 (CDH).

(5) Imax (Adull NC, mg/kg-d) = Cmax (mg/kg)*1.4E-5 (CDH).
(6) Imax (Adult C, mg/kg-d) = Cmax (mg/kg)*4.7E-6 (CDH).

(7) Imax {Child NC, mg/kg-d) = Cmax (mg/kg)*1.5E-3 (CDH).
(8) Imax (Child C, mg/kg-d) = Cmax (mg/kg)*1.3E-4 (CDH).

(9) Imax (Adult NC, mg/kg-d) = Cmax (mg/kg)*4.9E-4 (CDH).
(10) Imax (Adull C, mg/kg-d) = Cmax (mg/kg)*1.7E-4 (CDH).

(11) Imax (Child NC, mg/kg-d) = Cmax (mg/kg)“1.9E-15 (CDH).
(12) Imax (Child C, mg/kg-d) = Cmax (mg/kg)*1.6E-16 (CDH).

(13) kinax (Adult NC, mg/kg-d) = Cmax (mg/kg)*4.6E-16 (CDH).
(14) imax (Adult C, mg/kg-d) = Cmax (mg/kg)*1.6E-16 (CDH).
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TABLE 2
RESIDENTIAL RISK CHARACTERIZATION-
Risk Calculation for Carcinogens: OU-2 Spill at Field Trealabilily Unit

c_)nlaminant Carcin

{:
SOIL INGESTION - :
Talal Intake {mg/kg-day)* 5.64E-08) 5.01E-09] 1.88E-08] 1.25E-08] 1.88E-08| 4.38E-09] 2.50E-09
Slope Faclor (mg/kg-day)-1= NA NA 1.10E-02{ 5.20E-02| 1.30E-01| 6.10E-03 NA '
Added Cancer Risk - ' NA NA 2.07E-10| 6.51E-10( 2.44E-08| 2.67E-11 NA
SOIL DERMAL CONTACT
Total Intake (mg/kg-day)* 1.05E-06] 9.37E-08) 3.51E-07) 2.34E-07| 3.51E-07| 8.20E-08| 4.68E-08
Slope Faclor (mg/kg-day)-1= NA NA 1.10E-02| 5.20E-02{ 1.30E-01| 6.10E-03 NA
Added Cancer Risk ' NA NA 3.86E-09| 1.22E-08] 4.57E-08| 5.00E-10 NA
SOIL PARTICLE INHALATION
Tolal Intake (mg/kg-day)* 3.19E-16{ 2.62E-17| 1.06E-16] 6.96E-17] 1.06E-16| 2.46E-17| 1.43E-17
Slope Faclor (mgrkg-day)-1= NA NA 6.00£-03| 2.00E-03{ 5.30E-02{ 8.10E-02 NA

g Added Cancer Risk NA NA 6.39E-19| 1.38E-19; 5.64E-18] 1.99E-18 NA

8 _

®

w

w

o}

;“ TOTAL RESIDENTIAL ADDED

~ CANCER RISK X
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Bounding Risk Assessment
Attachmant |l

Fage 1 of 2

EXPOSURE AWESSME\FT SCENARIO
OU-2 TREATABILITY WATER SPILL

As the CDH methodology does not permit any soil chemical fate and transport assumptions or
extrapolations, it is necessary to hypothesize steady-state conditions over 30 years. Within the
upper suriace soil horizon where the spill was assumed_to saturate the pore space, there must be . . .

* No volatilization of the seven volatile chemicals contained in the spiiil water;
+ No dilution from infiltration of rzinwater and snowmelt;

« No leaching of these chemicals to lower soil strata;

” -

* No chemical or biological degradztion in the soil mairix; and
+  No other form oi attenuation can occur,

Slnce the seven volatile COCs zre apt to volatmzo rapidly and otherwise attenuate rapidly to near-
‘zero concentrations in the confined source area of the sox!l the potent_taf exxs«s for exaooeratron of

upper-bound risks by many orders of maomtuce T

- A 10-gallon spill can be assumed to infiltrate to saturation in the upper 6 inches of soil with a
surface area of, perhaps, 6 or 7 sq ft, or <0. 2% of the area of 2 quarter-acre residentiai iot on
which a future 30-year resident can ingest soil, make dermal contact with soil, and inhale soil

narticles.

As to incidental scii ingestion, it is necessary under propesed COH guidance {o assume that z chiid
wiil ingast soil at 2 near-maximum rate year-round over & 8-vezr period, then coniinue ingesting
soil as 2n aduil yezr-round over & 24-year pericd, without regard o wezather, zall the while confined
to the tiny area oi the spill. COH makes no provision ior the sile-specific Fl izclor or the Fraction
Ingested from the contaminaied source arez, which s a standard {actor in EPA's intake equaticn jor
soil ingestion. The impact of these ruies is, in this instance at OU-2, likely to resull in several

orders of magnitude of reasonable worst-case risk exaggeration.

Similarly, as to dermal contact with soil, it is necessary lo assume that a 30-yezr resident will
contact suriace sail year-round at 2 near-maximum rate of scil adherence to skin, wiin the hez d,
hands, arms, legs and feet of the child exposed year-round, and thereafier with the head, hands,
arms and lower legs of the adult exposad year-round. EPA has specified that the dermel exposure
frequency should account for local weather conditions (RAGS, 1989). The implausibiiity of COH
assumptions is compounded by the overriding assumption that &ll dermal contact wiil occur over 20
years within the § to 7-sg-it erea of the spill at QU-2. Accordingly, it is not surprising that
2rojectsd dermai contact risk exceeds ihe soil ingestion risk by an order of magnitude, whiie it is
tvoicai thatl soit ingaston wiil conuibute mere fisk ihan cermeal contact.

(O
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Other assumgctions aifecting the inhalation risks are similarly implausible, but the relative risk
contributed by the inhzlation route of exposure adds virtually no risk to total cancer and noncancer
risks.

A further concern is that CDH screening rules are applied to COCs in soil much more conservatively
than to the same COCs in water. By screening the route of exposure to chemicals in drinking water
using the most stringent water quality standards, the risk screening levels applied to soil can be
orders of magnitude lower and more restrictive than the equivalent risk levels of water quality
standards. For example, one COC in the water spilled at OU-2 was carbon tetrachloride, with a
Primary MCL (Maximum Contaminant Level) of 5 ug/L. While the maximum reported level of
carbon tetrachloride in water at the OU-2 Field Treatability Unit was 3 ug/L, the standardized
cancer risk level at MCL is set at 1E-5, based only on ingestion of water combined with inhalation of
water volatiles released in household use of water (EPA Region 10, 1881). '

Thus, the CDH screening rules are applied to carbon tetrachloride in water much more lierally
(1E-5, mot mcluding the cancer effects of six other CGCs and not including the dermal contact route
of expesure), as compared to that same COC in soil (1E-8, inciuding the cancer eifects oi all seven
CQOCs and all routas of exposure). At OU-2, the sur of COC cancer risks from seven COCs in soil and
three routes of exposure to soil COCs must not exceed the 12-8 threshold. These two cancer risk
screening levels—1E-8 for summed risks in soil and 1E-3 just for one COC in water are many
orders of magnitude apaﬁ and |Hustrate that water :s to be screancd mucn more hberally than soil.

) Presumab(v th'e dmault values and equatxons speciiied by CDH Serve the' ourpose of screemng the -
potential risks at the level of a reasonable worst case, i.e., the pounding risk astimais {or the MEZ
 (Maximally _ Exposed-Individual). EPA Exposure Assess*nent Guideiines (1992) stipuiate the onlv
utility of the’ bounding risk estimate is‘to ehmmate certain environmental pathways afid routes of
exposure from a full risk assessment, i.e., to identiiy the risk-driving pathways and rouies ihat
will recuire detailed assessment. EPA states that a bounding eslimate “"cenainly cannct be ussd ior
an estimate of zctual exposure (since by definition it is clearly cutside the actual disirioution).” The
actuzl risk disirioution would include the aversgz intzkes and risks, as weil s those for RME er
Rezscnable Maximum Exposure.

Althocugh the bounding risk estimate is useiul for screening cut envirenmental paihways and rouiss
of exposure that contribute insignificantly to overall risks, it should refy on credibie assumptions.
As z test for reaching a decision on the need for corrective action at a RCHA iaciiity, the bounaging
estimate zppezars highly ineppropriate. Further, the practice of mixing water queiity standards
presenting highly variable risk levels with uniform risk-based soil screening criteria 2ppears
nighly incansisisnt. ’
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Page 1 of 8

REVISED BOUNDING RISK ASSESSMENT FOR OPERABLE.UNFT NO. 2 TREATABILTY SYSTEM SPiLL

A revised risk assessment was performed on the small splil of water present in the Operable
Unit No. 2 (OU 2) Treatabllity System. Instead of using chemical concentrations In waler, the
revised assegsment Is based on extrapolated chemical concentrations In soil, as requested by the
Colorado Department of Health.

Attached are the computer spreadsheets for a screening-ieve! assessment ol human health risks.
The spreadshest format, exposure parameters, parameter default values and the intake squations
follow the COH Interim Final Guidance for risk assessments used to determine the need for a
Corrsctive Measures Study (CMS) at a RCRA fecliity (CDH, 1893).

As shown in the lower right-hand corner of Table 2, the estimeated upper-bound total added
cancer risk from ingestion of soil, dermal contact with soil, and inhalation of soil particles by
the future on-site resident at OU 2 Js between 1E-7 and 1E-B, or an added cancer incidence
between 1 in 10 million and 1 in 100 million. The risk screening threshold proposed by CDH
for making a delermination of need for a8 CMS is a cumulative risk of 1E-6. Thus, using the CDH
»screening-level risk assessment methedology, the small spill at OU 2 appesass to present a
potential cancer risk level at laast one order of magnitude less than the COH screening threshold.

As shown in the lower right-hand corner of Table 3, the estimated upper-bound total HQ
(Hazerd Quotlent) for noncancer health eifects is between 1E-02 and 1E-03, or betwoen 0.1%
end 1% of the cumulative risk screening threshold proposed by COH (HQw=1), Thus, using the
CDH methodology, ths small spili at OU 2 appears {o present a pojential noncancer health risk
level at least two orders of magnitude lsss than the CDH screening threshold.

Because measured soil concentrations of saven COCs (Chemicals of Concem) identifisd in the
waler spilled at the OU 2 Fleld Treatabllity Unit were unavailable, it wes necessary to
exirapolate maximum surface soil concentrations on the very conservalive basis of 40% soll
moisture at saturation; l.e., the measured water concentrations were mutltiplied by 0.4 to
estimate maximum soil concentrations. A meximum soil moisture of 40% is generally typical
of & moderately compacted soll; actual maximum soil molsture recorded at.©U 2 is ebout 30%,
with an average nearer {0 20%, according to OU 2 records,

This specific application of CDH's proposed RCRA screening-leve! risk asssssment methodology
to.a very small spill at OU 2 (viz., 10 gallons) appears to indicate no need for a CMS, at least on
the basls of soil-related risks (COH proposes that water will be screened on the basis of an
ARAR rather than a risk level). Still, it sppears that the risk levels projected using the CDH
methodology can overstate the reasonable upper-bound risks by many orders of magnitude. As 2
means of supporting this conclusion, the exposure assgssment scenario Implicit In the CDH

default exposure factors and Intake questions is outlined in Attachment 2 as it applies to the 10-
gallon spill at OU 2,

Page 38 of 47




/v 10 6€ abed

TABLE 1

RESIDENTIAL EXPOSURE QUANTIFICATION-Intake Calculation: OU-2 Splll at Fisld Treatabliity Unit
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Indoor Alrbome Soll VOCs (mg/in3)

Surface Ball (mg/kg) (1) 3.60E-03| 3.60E-03| 3.20E-04] 3.20E-04 1205-03 1 20E-03| 8.00E-04| 8.00E-04
Altbome Soll Particulales (mg/m3) (2) | 7.80E-07 780E-O7 6.40E-08| 6.40E.08] 2.60E-07| 2.60E-D7|. 1.70E-07] 1.70E-07
NA NA NA NA NA NA NA .
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SOIL INGESTION:

Child Intake (mg/kg-d) (3)(4) A 60E-07| 3.05E-08| 4.08E-06 3.51E-09| 1.53E-07| 1.32E-08| 1.02E-07| B.77E-09
Adult Intake (mgixg-d) (5)(6) 4.03E-08| 1.60E-08| 4.38E-00| 1.50E-D9; 1.84E-08| 5.84E-0¢| 1.{0E-08 3.76E-09
TOTAL INTAKE 5 {0E-07| 5.64E-08| 4.53E-08| 5.01E.08| 1.70E-07| 1.88E-08] 1.13E-07| 1.25E-08
SOIL DERMAL CONTACT: { ;

-|Chiid intake (mg/kg-d) (7)(8) 520E-08] 4.54E-07] 4.71E-07| 4.03£-08| 1.76E-08] 1.61E-07| 1.18£-08] 1.0{E-07
Adult Intake (mgfkg-d) (3)(10) 1.75E-08| 6.00E-07| 1.56E-07| 5.34E-08| 5.845-07| 2.00E-07| 3.88E-07| 1.33E-07
TOTAL INTAKE 7.04E-06| 1.05E-06| 6.26E-07) 9.37E-08] 2.35E-08| 3.61E-07| 1.57E-08| 2.34E-07
SOIL PARTICLE INHALATION:

CHid Inlake (mglkg-d) (11)(12) T.00E-15| 1.62E-10| 1.55E-16] 1.33E-17| 6.29E-16] 5.30E-17| 4.11E-18] 3.52E-17
Adull Intake (mo/kg-d) (13)(14) 4 60E-16] 168E-16| 3.77E-17| 1.09E-17| 1.53E-16] 5.25E-17;, 1.00E-18| 3.44E-17
TOTAL INTAKE 2.356-15) 3.49E-16] 1.03E-16) 2.62E-17| 7.02E-16] 1.06E-18] 5.11E-18| G.96E-17| -

Paga 1
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Noleo:

Notlo;
Note: (3) Imax (Child NC, mg/kg-d) = Croax (mg/kg)*1.3E-4 (CDH RCRA standard default Inlake faclor).

Note

Hota

Nole

Nole

‘Note

(4} Imax (Child C, mg/kg-l) = Cmax (ing/kg)*1.1E-5 (CDH).

: {5) Imax (Adult NC, mq/kg-d) = Cmax (mmg/kg)*1.4E-5 (CDIH).
(8) Imax (Adult C, mg/kg-d) = Cmax (mgrkg)*4.7E-8 (COH).

: (7) Imax (Clilkd NC, mg/kgd) = Cmulx (mg/kg)*1.5E-3 (CDHY).
{8) Imax (Child C, mg/kg-d) = Cmax (mg/kg)*1.3E4 (CDH).

: (0) lmax (AduX NC, mg/xg-d) = Ciax (mq/kg)*4.9E-4 (CDH).
{10) Imax (Adull C, mg/kg-d) = Cmax (mg/kg)*1.7€-4 (COH).

: (11) Imax (Child NC, mg/kp-t) = Cmax (mg/kg)*1.9E-15 (CDH).
(12) tmax (Child C, mgrkg-d) = Cmax (mg/kg)*1.8E-16 (COH).

: {13) Imax (Adult NC, mg/kg-d) = Cmax (mg/kQ) 4.6E-16 (COM).
(14) Imax (Adult C, mg/xg-dy = Cmax (np/kg)* 1.6E-18 (CDH).

(1) Cmox (ing/iy) = Cmax (mg/L)*0.4 (40% soll molstire at saturatlon In moderately compacted soll).

(2) Cmax (mg/m3) = Cmax (mg/k)/4030 mI/img (PEF, particulale omisslon faclor fkom EPA RAGS, Parl B),
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TABLE 3

33

RESIDENTIAL RISK CHARACTERIZATION- .

Risk Calculation for Noncarclnogens: QU-2 Spiil at Field Treatability Unit

~r

Contaminant--Noncarcinogen

ab it e e

i

o Bl

-

T
SESHTR

TOTAL REBIDENTIAL

{
l
]

lﬁz,z}iﬁﬁ’ﬁé
b

W

SOIL INGESTION :
Totod Inlake (mg/kgdayy ' | 5.10E-07| 4.53E-08| 1.70E-07| 1.13E-07| 1.70E-07| 3.96E-08| 2 26E-08
Reference Dose (mg/kg-day)= 1.00E-02{ 1.00E-01 NA ) 1.00E-02| 7.00E-04| 1.00E-02| 2.00E-01
Hazard Quotlent : 5.1E-05| 4.53E-07;- NA 1.13E-05] 2.43E-04} 3.P6E-06| 1.13E-07
SOIL DERMAL CONTACT . . . -
Tolal Inlake (mg/kg-day)/ 7.04E-00] 8.20E-07| 2.35E-06] 1.57E-08{ 2.35E-08] 5.48E-07| 3.13E-07
Releronca Doso (mg/kg-day)=. -1 1.00E-02} 1.00E-01 NA 1.00E-02| 7.00E-04{ 1.00E-02| 2.00E-0{
Hazard Quotient ~ ' 7.04E-04| B.26E-08 NA 1.57E-04 3.35E-03| 5.48E-05| 1.57E-06
§0IL PARTICLE INHALATION
Tolal Intake {mg/kg-day)! | 2.35E-15| 1.93E-16{ 7.82E-16| 5.11E-16| 7.82E-16| 1.81E-10| 1.05E-16
Roferonce Dose (mgkg-day)= | NA 1.00E-01] NA NA | NA NA NA
Hazard Quollent \_NA 1.93E-15]  NA NA |- NA NA | NA
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. o Department of Energy

ROCKY FLATS OFFICE
P.0. BOX 928 -
GOLDEN, COLORADO 80402-0928 ["

- ) APR 15 1994

Frederick R.-Dowsett, Ph.D., Chief
Colorado Deparunent of Health
Monitoring and Enforcement

4300 Cherry Creek Drve South
Denver, Colorado 80222-1530

Dear Dr. Dowsett:

On April 1, 1994 we submitted to you (94-DOE-03459) the Resource Conservation and
Recovery Act Contingency Plan Implementation Report (CPIR) No. 94-004. This CPIR
documents the status and information concerning the release to the environment of surface
water containing hazardous waste constituents. We would like 1o amend Section D,

Corrective Action, of the CPIR.

Under Section D, Corrective Action, of the CPIR, it states that “A decision has been made

“ prior to this incident to replace the influent piping. A schedule for replacing the influent

line will be provided to the CDH by April 15, 1994 at the Surface Water Interim
Measure/Interim Remedial Action (IM/IRA). This commitment is premature at this time
and the CPIR is hereby amended to revise this language. We are awaiting a decision from
the Environmental Protection Agency (EPA) and Colorado Department of Health (CDH)
regarding our request to discontinue collection at two of the three surface water sources at
the Surface Water IM/IRA. The discontinuation proposal is being evaluated by EPA and
CDH with the expectation that a decision will be made during April, 1994. For
informational purposes our schedule is being provided and an action is underway to
acquire the funds necessary for the project. These actions will ensure that if the decision is

made 10 replace the line, it will happen as quickly as possible. B
If you have any questions, please direct them to Scott Grace at 966-7199.

Sincerely,

gt

essie Roberson
Acting Assisiant Manager for
Environmental Restomuon
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Department of Energy
ROCKY FLATS OFFICE

p.0.BOX 928
GOLDEN, COLORADO 80402-0928

APR 1 5 1994 94-DOE-04379

Frederick R. Dowsett, Ph.D., Chief
Colorado Deparunent of Health
Monitoring and Enforcement

4300 Cherry Creek Drive South
Denver, Colorado 80222-1530

Dear Dr. Dowsett:

On April 1, 1994 we submitted to you (94-DOE-03459) the Resource Conservation and
Recovery Act Contingency Plan Implementation Report (CPIR) No. 94-004. This CPIR
documents the status and information concerning the release to the environment of surface
" water containing hazardous waste constituents. We would like to amend Section D,
Corrective Action, of the CPIR. .

-‘Under Section D, Corrective Action,-of the CPIR, it states that “A decision has been made
prior to-this incident to replace the influent piping. A schedule for replacing the influent
line will be provided to the CDH by April 15, 1994” at the Surface Water Interim
Measure/Interim Remedial Action (IM/IRA). This commitment is premature at this time
and the CPIR is hereby amended to revise this language. We are awaiting a decision from
the Environmental Protection Agency (EPA) and Colorado Department of Health (CDH)
regarding our request to discontinue collection at two of the three surface water sources at
the Surface Water IM/IRA. The discontinuation proposal is being evaluated by EPA and
CDH with the expectation that a decision will be made during April, 1994. For
informational purposes our schedule is being provided and an action is underway to
acquire the funds necessary for the project. These actions will ensure that if the decision is
made to replace the line, it will happen as quickly as possible.

L d

If you have any questions, please direct them o Scott Grace at 966-7199.

Sincerely,

2;ssie Roberson

Acting Assistant Manager for
Environmental Restoration
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, . __.APR 15 1994

F. Dowsettt
DOE-94-04379

cc: -

‘A. Rampertaap, EM-453
D.Maxwell, EPA

M. Silverman, OOM, RFO -

L. Smith, OOM, RFO S
D. Grosek, RMB, RFO

T. Lukow, WPD, RFO

W. Seyfert, RPB, RFO

B. Williamson, ER,-RFO

E. Dill, ER, RFO

B. McCarthy, ER, RFO C o
M. Broussard, EG&G ’ . ’ -
M. Burmeister, EG&G . .
S. Stiger, EG&G

N. Demos, EG&G

T, Heydahl, EG&G

M. Johnson, EG&G

S. Myrick, EG&G

A. Schubert, EG&G

T. Vess, EG&G

P. Laurin, EG&G

A. Primrose, EG&G
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Mar 'S4 | Apr '94 | May '94 | Jun '94 | Jul '94 | Aug '94 | Sep '34 ]

ID__IName _May “Jun Jul Aug Sep |
i1 |Fnghneering Phase | 1
2 |Procure phase |

3 |Construction phase | i

4 |Engineering Phase I~
§ |Procure Phase Il )

[~ & |Construction Phase Il po
R
8

Phase I: Replacement of the e;nstmg influent lme, including secondary containment, and

leak detection.

> -

Phase II: Replacemcm of 480 volt power distribution system, instailation of new
heat trace system, and instrumentation.

Note: FTU downtime will be minimized to the greatest extent possible, however the
FTU may incur some minimat shutdowns due to power source changes, pump
and piping change-overs, ctc.

L.

Project OU-2 Infl. Line Repl.
Date: 4/13/94

Crrhca! m Milgstone 4 -
TarTRe T Summary rne——
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