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1.0 INTRODUCTION

This Environmental Restoration (ER) Rocky Flats Cleanup Agreement (RFCA) Standard
Operating Protocol (RSOP) for Routine Soil Remediation (ER RSOP) (DOE 2003a)
Fiscal Year (FY) 04 Notification includes the notification to remediate Individual
Hazardous Substance Sites (IHSSs) at the Rocky Flats Environmental Technology Site
(RFETS or Site) Buffer Zone (BZ) during FY04. The purpose of this Notification is to
invoke the ER RSOP for IHSS Group 900-12. Activities specified in the ER RSOP are
not reiterated here; however, deviations from the ER RSOP are included where
appropriate.

Soil with contaminant concentrations greater than the RFCA action levels (ALs), or as
indicated by the-Subsurface Soil Risk Screen (SSRS), and associated debris will be
removed in accordance with RFCA (DOE et al. 2003) and the ER RSOP (DOE 2003a).

THSS Group 900-12 is shown on Figure 1. The potential remediation areas covered
under ER RSOP Notification #04-13 are listed in Table 1.

: Table 1
: Potential Remediation Areas for IHSS Group 900-12
ITHSS IHSS COCs Media Estimated
Group Remediation
Volume
900-12 Radionuclides, Metals, | Surface and subsurface soil <10cy
, NE-111.3, Trench T-6 VOCs, SVOCs, and PCBs and associated debris
900-12 NE-111.5, Trench T-8 Radionuclides, Metals, Surface and subsurface soil <10 cy
VOCs, SVOCs, and PCBs and associated debris

VOCs — Qolatile organic compounds

SVOCs — semi-volatile organic compounds

PCBs - polychlorinated biphenyls

Five other trenches are present within IHSS Group-900-12 and are not addressed in this
Notification. Trenches T-5 (IHSS NE-111.2), T-10 IHSS NE-111.7), and T-11 (IHSS
NE-111.8) will be recommended for NFAA in a separate data summary report. Trenches
T-9a and T-9b (IHSS NE-111.6a & b) will be recommended for NFAA in the closeout
report that will also address Trenches T-6 and T-8.

.20 THSS GROUP 900-12

IHSS Group 900-12 consists of seven trenches (six IHSSs) mentioned in Section 1.0.
Contaminants of concern (COCs) at IHSS Group 900-12 are listed in Table 1. The COCs
were determined based on process knowledge and data collected during previous studies
(DOE 1992-2003, 1996, 2001, 2002a and 2003b).

The East Trenches (T-3 - T-13) are variable in length, with the average length being
approximately 250 feet. The trenches are reported to be approximately 10 feet deep and
have a two-foot soil cover. The trenches were used during the period from July 29, 1954,
through August 14, 1968, based on aerial photographs. The exact dates of operation are
unknown. To date, no documentation has been found that records the timeframe during
which any particular trench was receiving waste. Similarly, none of the HRR
interviewees were knowledgeable on dates of operation of individual trenches.
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The East Trenches were used primarily for the disposal of sanitary wastewater treatment
plant sludge. The sludge should consist primarily of concentrated organic matter
typically present in sanitary wastewater treatment plant sludge. Flattened drums that had
contained contaminated oil may have also been disposed in Trenches T-3 through T-11.
Other materials were disposed in Trenches T-4, T-9 and T-11, including asphalt planking
(approximately 130,000 square feet) from the re-design of Solar Pond 207A in T-4 and
T-11 in 1963, and scrap metal and miscellaneous debris in T-9. In addition, an employee
recalled that laboratory waste may have been disposed of in Trench T-13.

The East Trenches were open during the early part of the 903 Pad clean up, which began
in 1967. The trenches may therefore have received airborne dust contamination from the
Pad area or may actually have been used to dispose of contaminated soil from the 903
Pad area until the Trenches were closed in August 1968.

2.1 Project Conditions

Historical and accelerated action soil characterization data for Trenches T-6, T-8, T-9a
and T-9b are presented on Figures 2 and 3, respectively. Only data greater than
background means plus two standard deviations or method detection limits/reporting
limits are presented. Accelerated action characterization activities were planned and
executed in accordance with the BZ Sampling and Analysis Plan (SAP) (BZSAP) (DOE
2002a) and BZSAP Addendum #BZ-04-02 (DOE 2003b).

Historical data reveal that one americium-241 activity, two plutonium-239/240 activities,
and one chromium concentration exceeded the wildlife refuge worker (WRW) ALs at one
location within Trench T-8 (Location 12795) (Table 2 and Figure 2). Exceedances
occurred below 3 feet from ground surface and were considerably less than 3 nanocuries
per gram (nCi/g).

Accelerated action data reveal WRW AL exceedances at three locations within Trenches
T-6, T-8 and T-9a (Table 2 and Figure 3). In Trench T-6, plutonium-239/240 activities
exceeded the WRW AL at 0 to 1 foot, 1 to 3 feet, and 3 to 5 feet below ground surface.
In Trench T-8, plutonium-239/240 activities exceeded the WRW AL at 0 to 1 feet, 1 to 3
feet, 3 to 5 feet, and 5 - 7 feet below ground surface. Americium-241 activities exceeded
the WRW AL at 1 to 3 feet and 3 to 5 feet. In Trench T-9a, the benzo(a)pyrene
concentration exceeded the WRW AL at 1 to 3 feet below ground surface. All plutonium
activities were considerably less than 3 nCi/g.




THIS TARGET SHEET REPRESENTS AN
OVER-SIZED MAP / PLATE FOR THIS DOCUMENT:
(Ref: 04-RF-00699; JLB-060-04) -

Environmental Restoration RFCA
Standard Operating Protocol for
Routine Soil Remediation FY04 .

Notification 04-13 IHSS Group 900-12,
East Trenches

June 2004

Figure 2: \

Trenches T-6, T-8, T-9a, and T-9b,
- Existing Data Greater Than
Background Mean Plus Two Standard
Deviation, or Method Detection Limits

File: W:\Projects\Fy2003\Trenches\East
Trenches_092503\sub_trenches.apr

April 19, 2001

CERCLA Administrative Record Document, BZ-A-000718

U.S. DEPARTEMENT OF ENERGY
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE

GOLDEN, COLORADO




THIS TARGET SHEET REPRESENTS AN
OVER-SIZED MAP / PLATE FOR THIS DOCUMENT:
(Ref: 04-RF-00699; JLB-060-04)

Environmental Restoration RFCA
Standard Operating Protocol for
Routine Soil Remediation FY04

Notification 04-13 IHSS Group 900-12,
East Trenches =

June 2004
Figure 3:

Trenches T-6, T-8, T-9a, and T-9b,
Accelerated Action Characterization
Data Greater Than Background Mean

Plus Two Standard Deviations, or

Reporting Limits

File: W:\Projects\Fy2003\Trenches\East
Trenches 092503\sub_trenches.apr

April 19, 2001

CERCLA Administrative Record Document, BZ-A-000718

U.S. DEPARTEMENT OF ENERGY
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE

GOLDEN, COLORADO




Environmental Restoration RFCA Standard Operating Protocol for Routine Soil Remediation FY04
Notification #04-13

Table 2
WRW AL Exceedances Within Trenches T-6, T 8 and T 9a

’”‘i Aﬁihlyte 1% Rest RW/AL |+ B
T-6 DA41 -001 0-1 Plutonium- 239/240 2378 50 pCi/g
T-6 DA41-001 1-3 Plutonium-239/240 195.7 50 pCi/g
T-6 DA41-001 3-5 Plutonium-239/240 123.2 50 pCi/g
T-8 CZ40-003 0-1 Plutonium-239/240 84.6 50 pCi/g
T-8 CZ40-003 1-3 Americium-241 132.7 76 pCi/g
T-8 CZ40-003 1-3 Plutonium-239/240 | - 756.4 50 pCi/g
T-8 CZ40-003 3-5 Americium-241 122.0 76 pCi/g
T-8 CZ40-003 3-5 Plutonium-239/240 6954 -~ 50 pCi/g
T-8 CZ40-003 5-7 Plutonium-239/240 98.8 .50 pCi/g
T-8 12795 3-8 | Americium-241 104.9 76 pCi/g
T-8 12795 3-8 Chromium 4,600 268 mg/kg
T-8 12795 3-8 Plutonium-239/240 642.4 50 pCvg’
T-8 12795 8-10 Plutonium-239/240 1314 50 pCi/g
T-%9a - CY40-002 1-3 Benzo(a)pyrene 4,700 3490 ug/kg

2.2 RFCA SSRS Evaluation

An SSRS is performed when non-radionuclides and uranium are present in soil below 6
inches from the ground surface, when americium-241 and plutonium-239/240 are present
below 3 feet from the ground surface, and for soil beneath below-grade structures.
Current site conditions are evaluated to determine whether remediation is required by the
SSRS. The SSRS will be conducted again after the accelerated action and related
confirmation sampling are completed. The accelerated actions taken, sampling results,

. and a revised SSRS will be documented in the IHSS Group 900-12 Closeout Report.

Screen 1 — Are contaminant of concern (COC) concentrations less than RFCA
Table 3 soil ALs for the WRW?

No. WRW AL exceedances have beeri detected in subsurface soil within Trenches T-6,
T-8 and T-9a, as discussed in Section 2.1 and summarized in Table 2.

Screen 2 — Is there a potential for subsurface soil to become surface soil (landslide
and erosion areas identified on Figure 1)?

No. ITHSS Group 900-12 is not located in an area prone to erosion and landslides in
- accordance with Figure 1 of RFCA Attachment 5 (DOE et al. 2003).

Screen 3 — Does subsurface soil contamination for radionuclides exceed criteria
defined in RFCA Section 5.3 and Attachment 14?

No. Section 5.3(C)(2) requires the removal of soil in the 3- to 6-foot depth interval that
contains plutonium at activities that exceed 3 nCi/g (3,000 picocuries per gram [pCi/g])
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with an areal extent of contamination that exceeds 80 square meters. As shown in Table
2, plutonium activities do not exceed 3 nCi/g in any of the trench samples.

Screen 4 — Is there an environmental pathway and sufficient quantity of COCs that
would cause an exceedance of the surface water standards?

No. Contaminant migration via erosion and groundwater are the two possible pathways
whereby surface water could become contaminated by Trenches T-6, T-8 and T-9a.
However, erosion is an insignificant pathway because the trenches are in a flat-lying area
not prone to erosion. Runoff from the area flows into the South Interceptor Ditch (SID),
via the East Spray Field Interceptor Channel, and then into Pond C-2 (DOE 2003c).
Water is monitored upstream of Pond C-2 and prior to discharge from Pond C-2.

With respect to the groundwater pathway, the trenches are located near a hydraulic divide
where water may migrate to the north/northeast or to the south/southeast depending on
groundwater levels. Most of the time, wells in the vicinity of the trenches, specifically
Trenches T-6 and T-8, are dry. In 1992, there was sufficient groundwater in the area for

- sampling, and samples were collected from nearby wells 8391 and 8591. The samples at

these wells contained VOCs at concentrations greater than RFCA groundwater Tier 11
ALs, but less than RFCA groundwater Tier I ALs. Plutonium-239/240, americium-241,
benzo(a)pyrene and chromium (contaminants that exceeded soil WRW ALs) were not -
detected. :

When there is local groundwater and it is flowing to the north/northeast, VOC
contamination would be captured by the East Trenches Plume Groundwater Collection
and Treatment System. When there is local groundwater and it is flowing to the
south/southeast, any contamination would migrate parallel to the 903 Pad and Ryan’s Pit
plume. This plume has migrated toward the SID and Woman Creek drainage; however,
discharge to surface water has not been observed nor is it expected, most notably due to
insufficient saturated thickness and periods of dry conditions (DOE 1999). Additionally,
recent groundwater data from two plume extent wells located south and near Trenches T-
6 and T-8 (Wells 04591 and 10194) indicate no VOC contamination (DOE 2002b). The
two wells contained uranium-233/234 and uranium-238 activities that were greater than
RFCA Tier IT ALs, but less than background levels.

2.3 Remediation Plan

The RSOP Notification remediation plan for IHSS Group 900-12 includes the following
objectives:

e Remove soil with non-radionuclide or uranium contaminant concentrations greatef
than the RFCA WRW AL:s to a depth of 6 inches.

e Remove soil with plutonium-239/240 or americium-241 activities greater than the
RFCA WRW AL to a depth of 3 feet, or to less than the applicable AL, whichever
comes first.

o Once contaminated soil is removed, collect confirmation soil samples in accordance
with the BZSAP (DOE 2002a). '
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Based on the data presented in Table 2 and the SSRS presented in Section 2.2,
remediation will involve removal of the first three feet of soil and debris at Sampling
Locations CZ40-003 and DA41-001 (Trenches T-8 and T-6, respectively). The
excavations will be 5 feet x 5 feet x 3 feet (2.7 cubic yards). Confirmation samples will
be collected at the center of each excavation bottom and the center of each side wall, for a
total of 10 samples (1 + 4 samples per excavation x 2 excavations). Samples will be
analyzed for radionuclides, metals, VOCs, SVOCs, and PCBs. Potential remediation
areas are shown on Figure 4.

In accordance with the SSRS, Sampling Locations 12795 (Trench T-8) and CY40-002
(Trench T-9a) do not require remediation. The benzo(a)pryrene (Location CY40-002),
americium-241 (Location 12795), chromium (Location 12795), and plutonium-239/240
(Location 12795) exceedances occur in subsurface soil.

However, additional confirmation samples will be collected from the eastern end of
Trench 9a, from the first two intervals at one location. Additional samples were recently
collected from the first two intervals at two locations within Trenches T-6, T-8 and T-9b.
Additional samples were collected from the first two intervals at only one location within
Trench 9a (at the western end). The additional samples will be collected near historical
sampling location 12295 (see Figure 2) and analyzed for radionuclides, metals, VOCs,
SVOCs, and PCBs.

2.4 Stewardship Evaluation

Based on the WRW AL exceedances detected (Table 2) and the ER RSOP (DOE 2003a),
portions of Trenches T-6 and T-8 will be remediated (Section 2.3). Figure 4 shows the
potential remediation areas (Sampling Locations DA41-001 and CZ40-003 in Trenches
T-6 and T-8, respectively).

An additional stewardship evaluation will be performed during remediation using the
consultative process and documented in a closeout report for IHSS Group 900-12. A new
map of residual contamination will be generated after remediation. The following
sections present the stewardship evaluation.

- 2.4.1 Proximity to Other Contaminant Sources

IHSS Group 900-12 is in the RFETS BZ and is located east of the 903 Pad and the 903 -
Pad Lip Area, and west of the East Spray Fields.

2.4.2 Surface Water Protection
Surface water protection includes the following considerations:

Is there a pathway to surface water from potential erosion to streams or drainages?

Soil contaminants from IHSS Group 900-12 could migrate to surface water. Runoff from
the area flows south into the SID, which discharges into Pond C-2 via Surface Water
Monitoring Station SW027 (a RFCA Surface Water Point of Evaluation [POE]) (DOE
2003c¢). However, erosion in the IHSS Group is not significant (Section 2.2).
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Do characterization data indicate there are contaminants in surface soil?

Accelerated action soil characterization data indicate that plutonium activities exceed the
RFCA WRW AL (Table 2).

Do monitoring results from POEs or Points of Compliance (POCs) indicate there are
surface water impacts from the area under consideration?

The nearest RFCA POE is SW027 (DOE 2003c), and americium-241 and plutonium-
239/240 activities have exceeded water quality ALs at this monitoring station. However,
most of the annual average americium-241 and plutonium-239/240 activities are less than
0.15 picocurie per liter (pCi/L), and neither of the long-term americium and plutonium
averages (Water Year 97 - 01) is greater than 0.15 pCi/L. Also, all of the annual average
metal concentrations are less than the ALs, and none of the 30-day averages were
reportable. This monitoring station receives water from a large part of the Industrial Area
(1A) (1A Areas 400, 600, 800 and 900), and surface water quality at the momtormg
station cannot be attributable to any single IHSS Group.

Is the THSS Group in an area with high erosion potential, based on the 100-Year
Average Erosion Map?

IHSS Group 900-12 is not located in an area subject to erosion in accordance with Figure
1 of RFCA Attachment 5 (DOE et al. 2003).

2.4.3 Monitoring
Monitoring includes the following considerations:

Do monitoring results from POEs or POCs indicate there are groundwater impacts
JSrom the area under consideration?

There are groundwater monitoring wells near Trenches T-6 and T-8 (08391 and 08591)
as well as plume extent wells south of the two trenches (04591 and 10194). The wells
near the two trenches are usually dry. In 1992, there was sufficient groundwater in the
area for sampling, and samples were collected. The samples contained VOCs at
concentrations greater than RFCA groundwater Tier II ALs, but less than RFCA
groundwater Tier I ALs. Plutonium-239/240, americium-241, benzo(a)pyrene and
chromium (contaminants that exceeded soil WRW ALs) were not detected. Recent
groundwater data from the two plume extent wells indicate no VOC contamination (DOE
2002b). The two wells contained uranium-233/234 and uranium-238 activities that were
greater than RFCA groundwater Tier II ALs, but less than background levels.

Can the impact be traced to a specific IHSS Group?
Impacts cannot be definitively traced to IHSS Group 900-12.
Are additional monitoring stations needed?

The need for and placement of monitoring stations will be re- evaluated in the Long-Term
Stewardship Plan.

Can existing monitoring locations be deleted if additional remediation is conducted?

10
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Not applicable. Existing wells monitor potential contamination from areas outside IHSS
Group 900-12.

2.4.4 Stewardship Actions and Recommendations

The current stewardship actions and recommendations for IHSS Group 900-12 are as
follows:

\

e Use best management practices (BMPs) to reduce erosion into surface water drainage.

o Implement near-term institutional controls until final closure and stewardship
decisions are implemented, including the following:

— Restrict access; and

— Control soil excavations through the Site Soil Disturbance Permit process.

e Implement long-term stewardship actions, including the following:
— Prohibitions on construction of buildings; -
- Restrictions on excavations or other soil disturbance; and

— Prohibitions on groundwater pumping in the area of IHSS Group 900-12.

These recommendations may change based on in-process remediation activities and other
future RFETS remediation decisions.

2.5 Accelerated Action Remediation Goals
ER RSOP remedial action objectives (RAOs) include the following:

e Provide a remedy consistent with the RFETS goal of protection of human health and
the environment;

e Provide a remedy that minimizes the need for long-term maintenance and institutional
or engineering controls; and .

e Minimize the spread'of contaminants during implementation of accelerated actions.

2.6 Treatment
Not applicable.

2.7 Project-Specific Monitoring

High-volume air samplers may be used at the remediation area consistent with work
controls to determine airborne radioactivity concentrations. Approximate locations of air
samplers are shown on Figure 4.

11
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2.8 RCRA Units and Intended Waste Disposition

THSS Group 900-12 contains no Resource Conservation and Recovery Act (RCRA) units
subject to RCRA closure requirements.

2.9 Administrative Record Documents

The following Administrative Record documents pertain to this ER RSOP Notification
for IHSS Group 900-12:

DOE, 1992-2003, Historical Release Reports for the Rocky Flats Plant, Golden,
Colorado. i

DOE, 1996, Draft Trenches and Mound Site Characterization Report, Rocky Flats
Environmental Technology Site, Golden, Colorado, September.

DOE, 1999, 903 Pad/Ryan’s Pit Plume Project Completion Report, Fiscal Year 1999,
Rocky Flats Environmental Technology Site, Golden, Colorado, August.

DOE, 2001, Rocky Flats Environmental Technology Site Buffer Zone Data Summary
Report, Golden, Colorado, July.

DOE, 2002a, Buffer Zone Sampling and Analysis Plan, Rocky Flats Environmental
Technology Site, Golden, Colorado, June.

DOE, 2002b, First Quarter RFCA Groundwater Monitoring Report for Calendar Year
2002, Rocky Flats Environmental Technology Site, Golden, Colorado, November.

DOE, 2003a, Environmental Restoration RFCA Standard Operating Protocol for Routine
Soil Remediation Modification, Rocky Flats Environmental Technology Site, Golden,
Colorado, September.

DOE, 2003b, Buffer Zone Sampling and Analysis Plan FY04 Addendum #BZ-04-02,

Rocky Flats Environmental Technology Site, Golden, Colorado, November.

DOE, 2003c, Automated Surface-Water Monitoring Report, Water Year 2001, Rocky
Flats Environmental Technology Site, Golden, Colorado, September.

DOE, CDPHE, and EPA, 2003, Modifications to the Rocky Flats Cleanup Agreement
Attachment, U.S. Department of Energy, Colorado Department of Public Health and
Environment, and U.S. Environmental Protection Agency, Rocky Flats Environmental
Technology Site, Golden, Colorado, June.

2.10 Projected Schedule
Remediation of IHSS Group 900-12 is expected to begin in third quarter of FY04.

3.0 PUBLIC PARTICIPATION

ER RSOP Notification #04-13 activities will be discussed at the May 2004
ER/Decontamination and Decommissioning (D&D) status meeting. A portable document
format (PDF) version of this Notification was provided to the local governments. This
Notification is available at the Rocky Flats Reading Rooms and on the Environmental
Data Dynamic Information Exchange (EDDIE) Website at www.rfets.gov.

12
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Attachment, U.S. Department of Energy, Colorado Department of Public Health and
Environment, and U.S. Environmental Protection Agency, Rocky Flats Environmental
Technology Site, Golden, Colorado, June.
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2087400 2087600 2087800 2088000 2088200 F|gure 2
e Trenches T-6, T-8, T-9a,
750000 150000 and T-9b, Existing Data
o I Greater Than Background Mean
- T Plus Two Standard Deviations,
o or Method Detection Limits
Location code Analyte Résun Mdl ' va éackgmn& Unit Smmdepth Enddeptﬁ )
7 TR " RE % KEY
tocation code | Anatyte | Resut | Mot § wiw ] Background | unit | Startdepth | Enddepth "'.\
2 i Wi 3% | yEERs M &N | ! « Sampling location with a
B (e, (B E (B M (8 F B D 8 Work
i |E om0 B m 0| Wildife Refuge Worker
10591 Piutomum-239/240 0,160 NA 50.0 : 0.020 3&‘/‘3 140 16,0 I (WRW) action level
Location code | Analyte Resut§ Md! Wrw | Background § Unit Startdepth | Enddepth | exceedance
11695 Americium-241 0033 NA z8: 0.020 pCiig | 30 §2 !
11695 Methylene chior 6.000 5 000 0000.0 NA mg 3.0 A y 4
11832 Moty 2p0ede 2688 | Yoo | 32%oono NRZ g |39 0 ‘\ i e S ling | ti ith
] mamems (3B (MU |20 M (BB (W ampling location wi
_ : » = o : AN \ ! concentrations greater
Location code § Anaiyte 3 Result Mdi Wiw Bacikground §  Unit Staridepth § Enddepth § - % 4 .
749800 123 1,1,1-Trichioroethane 300,000 5000 < | 79700000.0 NA ugko | 3.0 80 \ Vo - -749800 than method detection
b5 Butyloenzylphthat 3900.000 60993 1220000000 N w39 88 \ 4 ; limits and less than
153 e ane 190003 2000 020050 NA w38 83 \ i | .
] -l o | Moo | Shoooo | R | i | action levels
12395 Plutonium-239/240 0.100 NA 50. 0.020 Vg 80 10.0 \ .“‘. ','
; ! ~.,
o _ ’ N ," . . . .
Location code | Analyte Resuft Mdl § Wrw Background § Unit Startdepth § Enddepth ‘,/ \‘\‘ Y | Samp"ng '9cat|0n Wlth
12495 Gadmium 2,400 NA | 9620 1.700 moke | 3.0 60 /! N kS | concentrations less than
e & 1 B I / ~ '., tection limit
12495 Piutonium-238/240 ) NA | 500 0.620 s 30 60 ! \ ! method detection limits
12495 Silver 219.000 NA 51100 24 540 mg/Kg 30 6.0 / \, Y i
12495 Zinc 143.000 i NA 307000.0 139.100 mo/kg 30 60 // 5 ','
i . / %, y |
Location code | Analyte Resut | mdi Wrw ‘Background | unit | Startdetn | Enddepth / AN :
12595 Phenot 800000 | 660000 | 613000000.0 NA ughg | 30 59 / \, 4
1228 Fongroetene 30000 | 85bo00 | 4336900000 Y et I T o /

~.

2003 Updated HRR
‘ Trench Boundary

i

2003 Updated HRR
IHSS Boundary

| IHSS!111.3
749600 » y / ‘ y

Paved road
Location code | Analyte rResut | mal ww Background § unit | Startdeptn | Enddeptn 749600
12895 im-, . NA X . y 30 80
b Dranomsga>240 3982 N |28 9828 885@ 38 89
12895 Nickel 450 000 NA | 204000 £2210 make | B0 10.0
12835 Uranium-234 3493 NA | 2000 2640 Vo 80 100
|
f
j
‘ ) |
- . |
IHSS 111.6a &b “ |
\,
. \ N '
N ) |
|
| N
N ' /‘/‘ P /
. i ; 7
\, . | / 4 s w E
\ \ | / s
S \ i /
N \ ' ; s
749400 - N - , / Y - : 749400 s
\ . | / /
i / 75 0 75 Feet
Location code | An. Result Mdi Wrw Background §  Unit Sta E . i 4 .
ayte rtdepth ] _Enddepth] | ! : y Scale 1: 1000
7991 1,2-Dichioroethene (totaf) 110.000 000 9200000.0 NA ugkg | 28 30 g /
7991 WMethyl-2 none 53000 10000 | 164000000 NA 28 30 . | / /
i R SE i |dmEs M LA i \ | /o ’
5y Jochioroethene §do0 2000 | IR0 Na 32 38 A / ’ - State Plane Coordinate Projection
7991 Xylene 400,000 5000 2040000.0 NA % 28 30 N I ) -
7991 utonium-239/240 0122 NA 50 0 0.020 V) 20 80 N i Location code J Analyte Result Md} Wrw Background §  Unit Startdepth § Enddepth
7901 Uranium. 2 2880 NA 00.0 2640 %53 20 80 . / , Colorado Central Zone
i SR e TR (M | Rle. (% BB |2 |3 \ | VAT e BERE R R
7991 ylene chioride §.000 5.000 5300000 NA wkg | 307 309 \ i / 8501 Totracniorcathens. 5000 5000 615000.0 NA ughg 3538 %60 Datum: NAD 27
N { / / 8501 Bariym 000 NA 264000 289 380 meke | 0 140
\ / / 8591 tead 5100 NA 4000.0 24970 mgh 440 80
Location code alyte Ml ‘ /
An Result _Wew Background §_Unit ] Stacideptn § Enddepth} | /| Location code § Anaiyte Result Mdi Wrw Background § unit | Staridepth | Enddepth
12695 Phenol 1100.000 660.000 613000000 0 NA ug/k 30 65 . ; -
12695 N 1 NA X g 1 ! 4 A 76.0 X
= Mom |88 | Mow | 1RG0 | R R % /| &8 A 241 RS L U.S. Department of Energy
- — — - - — : 7% hromi.m 4600 090 NA S0 gzro mexg Rocky Flats Environmental Technology Site
Location code § Analyte Resuit Mdi Wrw Background § Unit Startdepth | Enddepth / ;% on :g%w&g)o nﬁ g(g%o 3%0;1% 620 mgxg
12295 bi -Emwew%m\ame 71000.000 660.000 1970000.0 NA galkg 30 80 / 795 Nicke) 147 000 NA 0.0 €2.210 m ,kg
12295 Dt 23 0,086 0 0.020 yg | 30 80 / 795 = 760.000 660.000 £13000000 _0 NA, géug .
12293 Pyrene 1200.000 660.000 22100000.0 X9 | 30 80 / 785 utonium-239/240 400 NA 500 0020 v9 Date: 4.19.04
12295 jum-234 9615 NA 300.0 2540 %’k 30 80 / 795 3‘377§ NA 3000 2640 oL
12295 Oranium-236 10,260 NA 3510 1490 % 30 80 / 795 Amencium-241 455 NA 76.0 5020 0 = d by:
12285 Qis(2-Ethyhexyphthalate 1100.000 660.000 1970000 0 NA Go/ki 8o 10.0 795 Cadmium 2,900 NA 9620 1700 ] 0 repareq by.
19595 1300.000 660,000 613000000.0 NA 10.0 / henol 1300000 660.000 613000000 _ 0 NA kg 0
12295 Tetrachioroathene 50.000 5000 £15000.0 NA % 80 100 785 Plutonium-239/240 131,400 NA 500 0020 v 0
12295 Trichioroethene 130.000 5.000 19600.0 NA u 80 10.0 / 279 Sitver 25.900 NA 5110.0 24 540 gg/ﬁ’g 0
| 2795 Uranium-234 3930 NA 300.0 2640 Vo 0
749200 ‘ — — — - - L — 749200
Location code § Analyte Result § Mdi Wrw Background § Unit Startdepth § Enddepth
8491 Methylene chioride 9,000 5000 | 2530000.0 ) 89 71
8431 B 23840 824 | NA 8 8928 %’r& 8 ¥
8491 1.1,2,2-Tetrachioroethane 6.000 5000 | 100000.0 Lok | V&7 189
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2087200 2087400 2087600 2087800 2088000 2088200 2088400 FIgUI’ e3
. _ _ S Trenches T-6, T-8, T-9a, and T-9b
Location code § Analyte Result Rl Wrw . Background § Unit Start depth § End depth . . .
750200 g e TN = e 11 —— . Js0200 | Accelerated Action Characterization
Z41°0( Benzoic Acid 100.00 3400 | 1000000000 NA ud/k !
i ;”Qm““m e e 030 Moo 3,“‘““:9 : Data Greater Than Background Mean
41-00 Fuoranthene 7400 270 27200000 NA u 5
Cza100 i ahens o 4 Zo |z NA, K g5 Plus Two Standard Deviations, or
54180 T 23 43 N[ 38 338 ol 03 R ina Limi
CZa10 Urantumn-235 39 NA B a0 .,.,8 0 03 eportlng imits
410 Uranium-238 .30 NA 351 200 5 0
410 A 200 51 1072000000 NA G99 2
G410 Metiylene chioride ‘10 09 2530000 NA ) } 2
41-0X Pltonium. 239/ 227 NA 50 0.02 : 2
41 Uranium, Total 1179 NA 2750 3.04 g . .
ghel | e R | i W2 |
4100 Uranium-238 X4 NA 351 148 el } i
GZ41-001 Methylene chioride 2.80 08 2 NA ug/kg 2. 4,
741-001 Uranium, Total 1487 NA 2750 3.04 9 |2 4
410 Uranium’234 501 NA 300 264 Ve Z 4
GZ41-0¢ Uranium-235 021 NA 8 0.2 pGi 2 4.
e I B e W o2 : ot :
. . . . s . - —
S21R Mattwisne chioride 580 39 | 2950008 NA g |4 ; R ¢ Characterization Data with
5411 s §208 NA 300 3] 3 e
7414 Uranium:234 440 NA 300 264 R WRW Exceedance
2414 Uranium-235 0.20 NA 8 012 PG 4.
24 Raean-238 &% 9 182000000 e g 63 T
-{ lone 3 3 .3 - - .
74100 Methylene chioride 290 09 2530000 NA 5 . - Za ta
750000 241700 -Uranium-235 012 NA 8 012 i : - - 750000
yZi I ranium-238 3.51 NA 351 149 Ci : Detection below AL
74101 Acetone ) 640 52 102000000 NA Ug/Kg 5 -
CZ41-01 ene chioride 280 09 2530000 NA S 5 5
Gzar Uranium, Total 658 NA 2750 3.04 9 5 5
41-0 Uranium'238 220 NA 3% 49 g 5 5 - 2003 Updated HRR
Location code | Analyte Resut | R Wrw Background | unit | start deptn | End deptn| Location code | _Analyte Resut § RI | ww Background | Unit | Startdepth | End deptn Trench Boundary
Y 40-002 Americium-241 1.78 NA 76 002 i 00 5 \-\ DA41-00 Americium-241 4172 NA 76 0.02 i 0. .5
Vab-002 e 1% 8o 100 A oor S | DA4100 clor-1 e400 |53 | 12400 NA iy | 8 3
Y40-002 B 4800 430 3490 NA ug/kg Q B DA41-00 Fluoranthene 57.00 27.0 27200000 NA ] 0. .5
Y40-002 39.00 300 3490000 NA 0 Y DA41-00 Lithium 15.00 NA 20200 11.55 Q! 5 ! paate
Y40-002 Fludranthene 89,00 240 27200000 NA 0 x DA41-00 roury 071 NA 25200 013 m 0 X {
€Y40-002 ry 035 NA 5300 013 makg | O Y DA41-00 PRIONIUM-239/240 237.80 NA 50 0.07 v 0. 5 IHSS B d
Y40-007 PIUtONUM. 239240 10.14 NA 50 097 ] : Dad1-00 Americium.241 34,33 NA L T8 002 pCi 5 5 oundaary
Y40-007 fum, 8260 NA 2750 598 maka | O DA41-00 0r-1254 15000 | 49 12400 NA Ug/kg 5 5
CY40-002 i 2781 NA 500 228 / Q 3 DA41-00 Bonzo(a)a 46.00 270 | 34900 NA 9 5 5
Y40-007 Uranium-235 327 NA 8 0.09 i 0 X ) DA41-00 Benzo(kjfluoranthene 43.00 350 349000 NA X .
Y40-007 ranum. 238 2784 NA 351 200 pCi 0 0 | DA41-00 o 57.00 310 | 3490000 .| NA g ! 5 P
EY40-005 3-Methyinaphthaiene 83000.00 36000 20400000 NA 0 2 ; DA41-00 Fludranthene 11000 | 250 | 27200000 NA 5 5 aveda roa
Y40-002 Con: 2400000 3500.0 40800000 NA 0 2. ) DA41-00 lorum-239/240 19568 NA 50 0.02 pLi/ 0.5 .5
Y 40-002 Amencium-241 078 NA 76 002 pCi/ 0. 2 p DA41-00 Uranium, Total 12.85 NA 2750 3.04 mg/Kg 0.5 9
Cy40-002 racene 8700.00 27000 204000000 NA 0 7 | DA41-0 234 433 NA 300 264 A 05 X:
Y40-002 Arodior-1254 730.00 250 2400 NA 0 2. ' DA41-O 235 0.29 NA 8 012 8 0.5 .5
Y40-007 Berzo(a)anthracene 550000 28000 34900 NA 7 : DA4 10 ranium-238 433 NA 351 149 ‘g 05 5
Y40-002 Benzolajpyrene 470000 4500.0 3491 NA b3 : DA41- Amenicium-241 2181 NA 76 002 C 25 i
Y40-002 Chrysene 11000.00 3100.0 3490000 NA 2 | DAG1-0C Arocior-1254 18000 | 48 12400 NA g/ 25 ry
Y40-002 Dibénzofuran 700000 2100.0 3 NA uahg 5 3 DA41-0( Fluorant 41.00 250 | 27200000 NA ugk 5 4
'Y40-002 Fluoranthene 5200.00 2600.0 272 0 NA 2 \ DA41-0 Plutonium-239/240 123.18 NA 50 0.02 pLi . 4,
Y40-002 Fluorene 710060 2800.0 40800000 NA ] 2 } DA41-0 ranium, T 1575 NA 2750 304 mg/Kg : 4
Y40-002 Naphthalene ‘ 17000.00 36000 E NA ugkg 5 25 4 DA41-001 ranium-234 2.30 NA 300 264 P - 4
749800 1 CY40-002 frosociphenylamine 17860.00 3100.0 10000 NA kG 5 25 - DA41-01 5 025 NA 8 012 [l . 4 749800
CY40-002 Plutonium-239/240 433 NA 0.02 pLug . 25 " DA41-0( ranium-238 230 NA 381 149 1 pC 2. 4
GY40-002 f 36000.00 15000.0 2100000 NA g ) 53 y DA41-0( ranium, Totel 385 NA 2750 304 m 45
Y40-007 ranium, Total 13.42 NA 750 3.04 9 . 25 | DA41-0 Total 160 NA 2750 304 5 5
Y40-002 Uranium-234 14,62 NA 00 264 vg . 25 Y DA41-0 ranium-235 044 NA 8 212 p 59 .9 $
GY40-002 ranium-235 1.48 NA 012 i ) 25 Y| DA41-0C ranium-238 1.55 NA 351 143 P 5 5
Y40-002 ranium-238 14.62 NA 351 149 pCi . 25 | DA41-OC , Total 4.40 NA 2750 3.04 mg/kg .5 0.5
Y40-002 Arodor-1254 210,00 47 2400 NA 2 45 }
Y40-002 Cadmium 1.80 NA 962 170 mo/kg 2 45 4
Y40-002 Copper 180.00 NA 40000 3821 2 4 '
GY40-002 Vead 350,00 NA 1000 2497 2 4 y
Y40-002 Sitver 42.00 NA 5110 2454 2 Iy i
V40000 Tranum, Tota 15.00 NA 2750 304 3 |2 Py |
(Y40-002 Uranium-238 2.51 NA 351 1.49 (i 2. 4. B
CY40-002 550.00 NA 307000 139 10 9 |25 45
GY40-002 Arodior 3560 46 12400 NA g 45 5
¢Y40-002 o{a)pyrene 2800 410 2490 NA uakg 45 5 )
GY40-002 sene 75:00 290 3490000 NA uahkg 45 5 ;
'Y40-002 Fudranthene 3500 230 2 NA u@kg 45 5 4
GY40-002 ne 170.00 1400 22100000 NA ugkg 45 5 y
Y40-007 nium, Total 11,04 NA 2750 3.04 g | 45 5 Y
Y40-007 ranium’234 372 NA 2:64 v 4 5 '
7 T 0% e
Y40-002 Uraniam, Tolal 16.33 NA 2750 204 ‘ \
Y¥40-002 Uranium-234 550 NA 300 264 glllgg :_rrenCh 6
Y¥40.002 Uranium-235 021 NA 3 012 i
Y40-002 Uranium.-238 550 NA 3519 1.49 te n—
YA0-002 2 inaphthalene o198 30 20400000 NA Ug/kg 5
Naphthaler ‘ ‘ B/
€Y40-002 Uranium, Total 1083 NA 5780 304 oG ‘
¥40-002 Uranium-234 388 NA 300 264 d! 0 \
S8 | ek 2 (M |5 % R |3
-, K 3
749600 -~ IHSS 111.3 = - frave00
Trench T e
\ |
|
Trench T- '~
1}
|
]
| \
. N\
' N
\, i
i /
Y N ) = —F - w E
; y esu w roun n
| . / Location code § Analyte Result Ri Wi d § Unit Start £nd dej
Y \, / L
. — \ e - { £240-003 Americium-241 14.84 NA 76 002 Cile 0 . |
749400 | N i 240003 Chromium 17.00 NA 268 16.99 o 0 749400
Y thivm NA 20400 1185 0
/ 4 Lty 1800 s
Y \ ! 24000 Nicked. 15,00 NA 20400 1497 ] 0 :
! . B 740-003 Plutonium 239240 8459 NA 5 0.07 Ve 0 0.
) \ { €240.007 Strontium 9500 NA §13000 4894 0 0.
i [ 2 | \ / <5a0 00 el 3570 N % 0 B 2 2 100 0 100 Feet
N, i -~ - A 3 L.
Location code § Analyte Resuit RI § Wrw Background § _Unit Start depth | End depth N 8%3&88&‘ Arocior 1254 200 3 _780 ;1»3 400 NA o) 5 —_ —
CX40-004 Aluminum 25000.00 NA | 228000 16902.00 m 00 0.5 { Gonzo{alpyrene ‘ ¥ 200 53
€X40-004 Americium-241 &80 NA | 78 00 o | 88 a3 \ / &oad R e e e #3 | 48, vy 4 22
CX40-004 Arocior-1254 180.00 51 | 12400 NA 00 05 ZAD-0K Benzotk)fuo 97.00 350 | 349000 NA ughg 0 58
CX40-004 200.00 A | 26400 141.26 ma/kg 00 05 N ! 82404, Cadmitm 330 NA 170 maRG 5 Sca’e 1 . 950
CX40-004 Chromium 19.00 IA 268 16.99 m 00 Qs . ; GZ40-0 Chrysene 70.00 30.0 3450000 NA m_%_; b .
X40-004 Lithium 2000 NA | 20400 1155 m 90 05 \ ; Lt e e 139% 308 | 3432090, NA 3 2
X40-004 Neckel 23.00 IA 20400 14.91 m 0.0 0.5 S, i 8240—01 Plutonium-239/240 756.39 NA 50 0.02 3&’.‘/‘ g
£X40-004 Blulonium-2396/240 38.73 A | 50 0.07 20 23 \ { £Z40-0( Aluminum 39000.00 NA 228000 35373.17 mg/kg : 1
X Strontiu 160.00 NA | 613000 4894 ma/kg 9 9.5 i 2401 Americhim- 122,00 NA 76 0.02 pCu/g 2 4! Pi C dinate Projecti
X40-004 Uranium-235 011 A |8 009 o 05 N i &2ip o Arocior 1954 1558 et 5400 7 2rd : by ate riane Loordainate rrojection
CX Strontiu 230.00 A | 613000 211.38 mg/kg 2 43 A ! Z40-003 Arsenic 14.00 NA 22 13.14 mg/Kg 7 4
X40-004 Uranium, Total 324 NA 2750 3.04 mg/kg 2 45 740003 Cadmi 280 NA 962 170 mi ? 4 Co'orado Centra‘ Zone
X A 241 217 A | 76 207 i 4 63 AN 740003 Chiysene 500 330 NA oot B i
X40-004 oM 2391240 05 A | 50 002 e 4 83 : ; 245.003 Fodramhene 6200 390 | 25000 | M et ) 3
X40-004 , Total 423 A | 2750 204 make | 4 85 \ 240003 Lithium 44.00 Na 20400 34 moike |2 r Datum: NAD 27
e | e =R | i N : e o (M (80 (ML |BE |3 i '
raniim-2 ‘ - : } X X my : 5
X40-004 ranium, Total 402 NA | 2750 304 hoks |8 10.5 N ) CZ40-003 Rmericium-241 1734 NA 76 002 ol ugg ' 65
— — » : g |, D S S A E |
Location code | Analyte Result Rl Wirw Background §  Unit Start depth | End depth | Z240-003 Uranium-235 0.24 NA 8 0:12 p 53 4 -
! CZ40-003 Uranium-235 022 NA 8 012 P .,g 6. X D f E
CX40-003 46-Dinitro-2-methyiphenot 390.00 1800 | 1020000 NA ualkg 0. 05 / 740003 Amencium.241 020 NA 6 0.02 BLYg 8 05 . epanment or Energy
C€X40-003 Aluminum 18000.00 N47A0 §8000 16902.00 ma/Kg Q. Q5 / %m Wﬂ%ﬁmw (1). %g m ;g 8.% p&,g !13‘ r‘g r R
} 1003 Bong hracen g 500 / } ’ b3 :
749200 prienat Benzala e 388 49 343 NA u S o2 240.003 Plutonium,.239/240 144 NA | 50 002 gycvg 12 2 749200 ROCky Flats Environmental Technology Site
X40-003 Benzo(biuoranthene 40.00 310 34900 NA ] [ 05 Z240-003 Uramum, To! 4.02 NA 2750 304 12, 5
X40-003 HIm 20.00 NA 268 16.99 9 0. 05 7 £Z40-003 Uramum-236 0.40 NA 8 0.12 pCug 12 .5
X40-003 hrysene 87.00 200 3490000 NA ughg Q. 05 h
€X40-003 Lithvam 1800 NA 20400 11.55 0 05 /
EX40003 S 13000 NA | 873000 834 s | o 9 ' , ) - : Prepared by: Date: 5.17.04
X40-003 Uranium, Total 1799 NA 2750 5.8 m g 00 0. Location code § Analyte Result Ri Wrw Background §  Unit Start depth End depth
X40-003 Uranium'234 404 NA 300 295 ‘ 0.0 0 -
GX40-003 Uranium-235 0.21 NA 8 000 i 0 0 40-004 Aluminum 18000.00 A | 228000 16802.00 m ‘ :
X40-003 Uranium.238 404 NA 351 2:00 0 0. 40-004 Lithium 1500 NA 1195 m ‘ .
Sam | el I TR o I aE | SR B -
40003 Byrine 380.00 £ | 335588 NA Wéﬂ 0 5! 40-004 Strontium 170,00 NA | 813000 | 4894 mang ‘ 4
X40-003 Uranium, Tolal 10,89 NA 27650 304 9 |0 b3 GZ40-004 Uranium, Total 12.03 A | 2750 598 mikg . :
X40-003 Uranium:234 367 NA 300 264 d 0 3 40-004 Uranium-234 405 A | 300 225 d ‘ .
X40-003 Uranium-235 016 NA 8 042 oG hy 2 40-004 Uranium-235 023 NA | B e ; y :
X40-003 Uranium_ 367 NA 351 149 pCg ) 3 €Z40-004 Uranium-238 405 A | 351 2.00 ! 5
X40-003 Benzo(a)pyrene 8500 41.0 3490 NA 2 ) 40-004 Uranium, Total 359 A | 2750 304 g |2 45
X 40003 Chrysene 84.00 280 3490000 Na ] b 04 Uranium, Total 374 A | 2750 304 a 5
X404 indeno(1,2,3-cdjpyrene 4100 730 34900 NA 2 4 40004 ! Total 10.36 A | 2750 304 y 5
X40-003 150 00 1400 | 22100000 NA 2 4 €Z49-004 ranium-234 3.49 NA | 300 2:64 d y : 5
X 40-003 a)pyrene 53.00 410 3490 NA ry 6 €Z40-004 ranium-235 018 NA | B 012 oG - 5
X40-003 Chrysen 57.00 2810 NA A 4 é 40004 334 349 NA | 351 149 G - 5 Prepared for:
X40-003 Uranium-235 0.6 NA 8 012 'y Y €Z40-004 ranium, Total 12.44 NA | 2750 3.04 ) : 0 P :
B | Be |8 |3 o Pl [ | i e N N Y %L 3
ronim ‘ Y9 i : &7 ranium-238 416 A | 359 145 bl - 10
(Z40-004 35 016 A |8 012 pé 25 14. L 4
749000 — 749000 | _
2087200 2087400 2087600 2087800 2088000 2088200 2088400 File: W:\Projects\Fy2003\Trenches\EastTrenches_092503\
sub_trenches.apr
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