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FORT-REMEHATION SAMPLING PLAN FOR THE SOUTHEAST DREATSAGE TRT

ABSTRACT

This plan specifies the locations and the anafytical purameters for sampling of soils in the
Southeast Drainage as parl of post-remediation sampling after soil removal 15 completed In

‘accordance with the Engincering FvafuationCost Analysis for the Proposed Removal Action

Southeast Drainage. This work is scheduled for completion under Work Package 470, This plan
describes the methods, locations, sampling frequency, and analytical parameters that wall be used
ter collect soil samples afier cxcavation of contaminated soils, The data results of this sampling
analysis will be used to calculate the public health risk reduction (residual risk) that was achieved

by remedial aclion in the Southeast Drainage.
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POS T-REMEDTATION SAMPLING PLAN FOR TIUE SOUTHEAST TR AMNAGE T1emT

1. INTROIDUCTION
1.1 Introduction

Cleanup activities are being conducted at the Weldon Spring site in St. Charles County,
Missouri, in accordance with the Comprehensive Environmental Response, Compensation, and
Liahility Act (CERCLA). The Weldon Spring sitc is located approximately 48 km (30 mi) west
of St. Louis and consists of two noncontiguous areas; the chemical plant and the quarry
{Figure 1-1}.

The Southeas! Drainage is a natural drainage with intermittent flow that Lraverses the
Weldon Spring Conscrvation Area from the Weldon Spring Cherical Plant to the Missourt River
(Figure §-1). During past operalions at the chemical plant, the Southeast Drainage recelved
discharge from the sanitary and process sewers {Imhoff tank} and overtlow from the ralimate pits.
Ay 2 result, scdiments and scils in the Southeast Drainage are contaminated with uranium,
thorium, and radium.

A radiological characterization of the Southeast Drainage was conducted i 1985 as pait
of the Oak Ridge Associated Universities (ORAU) radiological survey and sampling of areas
outside of the boundaries of the Weldon Spring site. The ORAU program provided a radiological
survey and sampling program to determine the presence of elevaled compounds at off-site
locations. Bascd upon the results of the ORAU surveys (Ref 2 and Refl 3), the term “vicinty
properties” was used to define small isolated areas having contamination levels above residual soil
guidelines defined in Code of Federal Regulations 40 CFR 192,

The Southcast Deainage has been defined as two vicinity properiy arcas, Depariment of
the Army 4 {DA-4) and Missouri Departmenl of Conservation 7 (DOC-7) (Figure 1-1). Although
ORAU used two vicinity property designations for the Southeast Drainage, the druinage is
contiguous, therefore, the two vicinity praperties have been linked for the removal action.

DOEAIR2 54586146, REY. 0 [
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POST-REMEDIATION 5 AMPLING PLAN FOR THF SOUTIIEAST DRAINAGE O E-hh

The Department of Energy decided to address remedial actions for the Southeast Drainage
as a separatc action under CERCLA (Rell 4). An Engineering FvalwationCost Analysis
(EE/CA) was prepared to evaluate the human and ecological heakth risks and to present cleanup
alternatives for contaminated soils within the Southeast Drainage (Rell 1). As part of the data
characterization for the EE/CA, additional soil sampling was conducted in 1995 and 1596 to
evaluate the current concentrations of radiological campounds in the drainage. The results of the
soil characterization werc used to estimate the risks and arc presented in the EV/CA (Ref. 1), The
results of the soil sampling program are detailed in the Swutheast Dratnage Soils Sampling Keport
(Ref 5).

The risk analysis presented in the EE/CA Indicates that sediment and surface water
contamination in the Southcast Drainage docs not pose an unacceptshle cisk to human hcalth
(Ref 1). The caleulared risk falls within the EFA’s acceptable nsk range of 1o 1o 107, The risk
calculated is almost exclusively from radioactive contamination, primarily Ra-226 i sediments in
specific areas of the drainage. The helerogencous distribution of radipactive contamination in the
drainage indicates that selective removal of contaminated areas would further reduce the nisk loa
potential receptor {Rell 1), The proposed action for the Southeast Drainage is to remove sclect
cantaminated sediments above the 1 x 107 risk level in accessible arcas of the drainage (Ref. 1)
This action would be implemented to be protective of human health and the environment while
minimizing environmental impacts (Ref. 1), Additional locations were also selectad for romoval
hased upon their proximity ta the locations exceeding the 1 x 167" risk level.

1.2 Purpose

The Southeast Drainuge Post-Remediation Sampling Plan presents the methods that wal
be used 1o determine the radiofogical soil concentrations remaining after designated solls are
removed. The resulis of the post-remediation sampling will be used to calculate the risk reduction
achicved from scil removal,

lad

THAIR2T 54 B-61G REY. D



POST-REMELLATION SAMPLING PLAN FOR TEHE SOUTIEAST DRADSAGE

THLRAQT

1.3 Scope

The scope of this plan includes sampling approximately 55 locations within the Southeast
Drainage designated for soil removal. This removal action will be designed and completed under
construction Work Package 470 (WP-470). This sampling plan designates the specific tocations,
samples, agsncialed sample identification numbers, analylical parameters, and sampling protocol
for performing and documenting the post-remediation sampling, Post-remediation samples from
each location will be anatyzed for the following radiological compounds: U-238, Ra-220, Ra-225,
and Th-230. While some lacations have been sclected for sampling because they exceed the
1%107° risk valuc for one parameter, all radiological parameters will be sampled in order to
calculate the final risk for all radiological compounds.,

The EE/CA identified specific localions within the Southcast Drainage that exceed the
1 % 107 risk level where soil removal will be implemented. The 1x107 risk level relates to 13 pCifg
for Ra-226, 13 pCife for Ra-228, 2090 pCiig fur U-238, and 350 pCiig for Th-230 {Ref. 1)
Addilional areas were also gelected for removal if they were located adjacent 1o or along the

transport route for soil removal from the seloct lozations.  The arcas designated for soll removal

are listed in Table 1-1 and are shown in Fgure 1-2

Table -1 Sail Locations and Concentrations Exceeding 1 x 107 Risk Levels or
Adjacent Locations Designated for Soil Removal (pCig)
LOCATION ID_| DEPTHID™ | URANIUM-238 | THORIUM-230 [ RADHUM-226 RADIUM-228
001 014 ' ' 165.0 15,1
_oiB ~ 18.2 i
_ T a2a 21.1
005 T1A . 966
_ 01B 431 23.3 28.8
P oic 17.3 135.0
| o2A o 1 193 2880 |
E 291 18.8 326.0
020 _ 4.5
01D 229 58.7
02D 20.5 26
030 235 -
03E 452 21.1
037 17
Q3H 21.5 j
04F 373
04H ) i 43.6 578

DB 548-010, REV. ©




POST-REMEDIATION SAMPLING FLAN FOR THE SOUTHHEAST DEAINAGE

TRST

Tablza 1-1

Adjacent Locations Designated for Soil Removal {pCifg)

Soil Locations and Concentrations Exceeding 1 x 107 Risk Levels or

LOCATION ID | DEPTH ID™ URANIUM-238 | THORIUM-230 [ RADIUM-226 | RADIUM-228
g2 01 276
02 16.9
pa3 01 19.1
02 15.5
094 02 H__ 15.2
012 01 42.2
025 DA 741.0 384.0 363.0
024, 5360 200.0
01D B 48.2
018 25.5
020 15.3
098 o1 4940.0 177.0
099 01 51.1
02 506
US 4?3 .....
104 01 625.0 259.0 18.3
02 . 2220.0 0.3
102 o 17.1 31.3 16.0 3.1
102.1 O 384.0 108.0
0oz _ 358.0 56.6
103 ot 3310 _ 329
= 226.0 18.1
104 01 183.0
02 _ 102.0 L
03 B3 A
010 45.2 ]
02D 15.3 ~
105 01 26.2 B
106 01 53.2
107 o 31.4
02 39.5
108 D1 235
02 i 22.3
. 03 46,3
108.1 01 46,8
02 23.4
110 o1 34 4 !
101 01 . 15.8
111 01 o . o 42,8
112 01 ! 1670 70.4

DO 2L 5AR-016, REY. O




POS T-REMEDIATION SAKPLING PlLAN LOR TIE SOUTTIEAST NRAIMAGE

TENT

Table 1-1

Adjacent Locations Designated for Soil Removal {pCifg)

Soil Locations and Concentrations Exceeding 1 x 10° Risk Levels or

LOCATION ID | DEPTHID™ | URANIUM-238 | THORIUM-230 | RADIUM-226 | RADIUM-228
112 01 18.4
02 69.7
114 01 195
02 24.7
115 0 56.5 j
118 il 14.4
- o 214
117 01 EEES
118 01 18.0
02 19,7
027 01 35,7
DEG 01 37.0 o
. 02 361 19.7
067 01 30.0
058 01 23 1 858 |
133 01 B 7B 5
02 1640.0 1250
141 a1 638
128 01 6 9
055 01 179
B 157 _
b5A 01 78.3
058 02 311
059 01 542
050 0z 1230
061 01 757
0G2 01 14.0
0E3 01 482
054 o1 205
065 W il 17.5 ~ 16.1
02 80.8 218
072 o1 ~ 229
119 01 _ 189
02 i 216
120 B D1 772
..... 02 . 124.0
121 01 16.5
02 i 196
03 13.0
04 253
i 05 531

THILAOR21E48 18, REV. 1
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POST-REMEDIATION SAMPLING PLAN FOR THE SOUTHEAST DRAINAGE

TLEET

Table 11 Soil Locations and Concentrations Excesding 1 x 107 Risk Levels or
Adjacent Lacations Designated for Soil Removal {pCi/g)
LOCATION ID | DEPTH iD™ URANIUM-238 | THORIUM-23C | RADIUM-226 | RADNUM-228
122 01 15.1 42.8 35.0 3.1
123 01 14 8
02 40.3
03 96.5 14.2
124 01 7690.0 163.0
02 51.2 .
149 D14 15.3
064 . 47.2
074 6.3
01D 16.4
153 01 ) 211
. 08 ] 46,1
i 154 { 01 - 14.8 )

{a) Cepths are identified to 8 in. increments; 07 indicates 05 in. deptr; 02 indicates a §-12 in. depth; ele. AB.Cis
used as indicatar for @ subsarmple taken within ezch Iscaiion, ard wes iypically taken in those areas greater
than 25 m in size,

-1
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POST-REMEDIATION SAMEPLING PLAN FOR THE S0UTHEAR T DEATNAGE TORMAT

2. SAMPLING METHODS

Post-remediation sampling will be conducted at each location where soil has been
removed. Contaminated soils from each of the designated areas will be removed to the depth as
designated by the cngincering design drawings. Fach area will be cleared, grubbed, and the
contaminated soils {ranging from 6 in. to 4 ft in depth) will be removed.

Specific sampling locations for post-remediation sampling wore selected by randomly
placing 2 10 m x 10 m grid over the remediation location, Samples will be conducied at cach gnd
node or center location within the 10 m x 10 m grid, ensuring that at least one sample is collected
at each remediation location. Sample locations are shown in Appendix A, Figures A-1 through
A-10. Topographical coordinates and sampling identification numbers [or cach sample location
are listed in Table 2-1. Sampling locations will be land surveyed for horizontal and vertical
control as the remediation progresses across each remedial unit  Samples will be collected at the
surveyed locations, and justification will be documented for any location that is oifsct greater than
S5t

Soil samples will be collecied at cach location from the remediation cut surface Lo a depth
of 6 in. Soil samples will be collected using a hand trowel or other toal in accordance with
US&H 445, SoiliSediment Sanpling. Soil samples shall be collected in plastic bags and properly
labeled. Alf soil samples transported for analysis will be surveyed with a Geiger-Mucller gamma
detector, to ensure no comtamination exists on outside packaging and the readings will be
recorded in the field logbook or on forms from stendard operating procedures. Soil samples will
be analyzed for (U-238, Ra-226, Ra-228, and Th-230 at the Weldon Spring on-site laboratory.
Samples will be transported to the chomical plant via the designated haul rowie for the Southeast
Dirainage vemoval action.

Post-remediation sampling will begin as soon as excavation activitics in the area permit
saft entry for the surveying and sampling teams. Back filling of excavation areas will be permitied
once post-remediation sampling is completed.

Sample custody control activities will be in accordance wath the sample custody program
for the Weldan Spring Sile Remedial Action Project, which includes documentation of the
methods of preservation, sample identification, recording sample Tocation, and methods of sample

DOEAIR2 54%-615, HEY_ 4 o



POST-REMEDEATION SAMPLING PLAY FOR THE SOUTHEAST DRAINAGE T RaT

acquisition. Applicable forms required 1o record this information are specificd 1n Procedures
ES&H 4.11, Numberng System jor Fnvircmmental Samples and Somple Locations:
ES&H 4.1.2, Chain of Custody, ES&R 4.1.4, Ouality Contrel Samples for Aqueous arwd Seil
Matrices: Definitions, Identification Codes, and Collection Procedures, and ES&H 4.4.5.

Table 2-1 Post-Remediation Sampling Locations and Sample identification
MNumbers
1 -
LOCATION ID POST REMEDIATION SURVEY GOORDINATES
SAMPLE 1D
) . NCRTHING EASTING
001 _ 80-49RC01 1041157.2 ) 754800
0os ) S0-40B005 10404046 ¥55141.8 ]
_' 012 §0-436012 [ 103E618.2 75638A.3
D2EA - SO-498025-A 10331248 7552947
0258 SO-405025-5 10380520 756434.7 ]
N 027 §50-458027 - 1036597 7. 7572684
0z 50.408028 | 40355971 757376
055 50488055 o 1035101.0 FETE4T.7
058  50-434052 _ 10345837 7572565
053  S0-4pROS3 10345818 7578006
CH0A 50-498060-4 _ 10385188 __ T57578.3
_ CBOB SC-498060-18 1035518.6 7575465
0B1 80295081 1 102354957 i (575827 ]
062 50496052 1035597, 1 7574376
i 053 50. 495053 ) 4035654 & TETIEE.S
0544, S0-4G8064-A 10357867 7572678
N R 50-492064-B _ 1035613.0 757235.1
0554 50-488055A 1 10358502 757441
I DESH 50-456065-8 | 16358174 7579414 ]
0EA  50-493086 1036073,8 _ 7570270
0BT _ SO-498067 10363608 - 7571326
088 ' S0-458058 | 10364035  7ARTTAD ]
a7z, B SOA0FT2-A 1035101.0 FICIEE
0728 S0-458072-8  4)35133E 7E7670.9 B
EFl 50-493052 10404672 7551418
K ero-438003 1040434 .4 7551418
054 L SO-198054 0203483 ' 7551188
_ 02a4 : SC-435068-A 10351456 THA345.5
! . 0oEB _ 30-408058 B = ThAITET
P 0se S0-285089 ©Mosagean ! 653678
107 50-68101 T 1035928 0 7563381
102 SO-8E102 | L 0GEE60.6 1 TEEITET

DOEAM2 1 54¥-614, KEY .1 14



FUS [-REMEDIATION SAMPLING FLAN TOR THE SOUTHEAST DR ALMACE TARAT

Table 2-1  Post-Remediation Sampling Locations and Sample identification
Numbers
- 102. 1 50-458102. 1 1036213.1 7562433
103 S0-495103 1038157.6 756270.6
1044 “ S0-458104-A 1038124.8 756334.3
I 1048 50-458104-B 1038124.6 758350.7
105 $0-498105 1038082.0 756358.4
1065 $0.493106 _ 1038124.8 _755401.9
167 50-498107 ' 1037435.4 ] 7565671
108 §0-458108 1037324, 4 ] T55684.2
108.1 SO-498106.1 i037042.7 75T000.2
110 50-425110 1036877.1 THT085.6
1101 50-458110.1_ 1038865.9 _ 757154.9
B 1114 S0-458111-A 1036837 1 - 7571549
1118 _80488111-B 10368042 757154.9
112 50488112 _ 103685E 4 7571875
B 113 S040E115 f03Ga0E5 757219.8
1144 50-485114-A . 10367945 7572684
1145 S0-458114-B 10368273 7572684
114C E0-4BBV14-C 1036794 6 757301.0
115 _ SC-4858115 0367262 FE7301.2
113 ' SC-408116 1035683.2 ' 7573012
. 117A . ‘ S0-458117-A iG3gazen 7571338
1178  50-498117-B 1036255.1 7671338
118 SO40E118 1035G72.2 FSTOERS
119 50-453119 C 10357534 767333.5
120 ] §0-498120 1035687.7 757366.3
121 T 50-488121 1135358.9 757626.0
122 _ 50-408122 ~ 1035%33.8 TET614.3
123  SC96123 1035045.8 _ TL7627.0
124 50495124 1034803 .4 | ToT861.2
132 S0-408132 1038495 1.1 ' 7563351
141 _ 30-498141 10388539 - 756367.9
149 50-488149 RS 7u7202.8
153 _50-45@153 1035133,8 7576471
i54 _ " s0-4pR154 10348417 _ TSTVA36

MR L548 §16, REY. O i1



POST-REMEDIATION SAMPLING PLAN FOR THE SOUTIIEAST DRAINAGE WLLRAT

3. SAMPLE ANALYSIS AND DATA EVALUATION
3.1 Sample Analysis

The Lavironmental Safety and Iealth (ES&H) field team leader shall notify the on-site
analytical laboratory at least 3 weeks before sampling begins to ensure that all post-remecdiation
samples can he properly handled, and to ensure that the laboratory is able to adeguately handle the
number of samples within the requested turnaround time. Samples will be analyzed on site with
S-day sample analysis turnaround requested, except for Ra-226 which requires 28 days for

analysis.

3.2 Duata Evaluation

Analytical results received from the laboratory will undergo evalualion of data quality.
This includes duta verification performed in accordance with Procedure ES&IT 491,
Fnvironmenial Monitoring Data Verification and data validation will be performed in accordance
with ES&H 4.9.2, Favironmentod Monitoring Daa Validation,

After data review and venfication, data resuits will be used to recaleulate the residual risk
levels remaining in the Southeast Drainage. A closure report will be prepared to document the

data results.

CHIEOTLZ ] S45-016, BEY, O 12



POST-REMEDIATION SAMPLING FLAN FOR THE SOUTHEAST DHAINAGE WRET

4. QUALITY ASSURANCE

Quality control (QC) samples will be coffected during the post-remediation sampling 1o
ensure thal proper field sampling and laboratory analytical procedures are being implementcd.

4.1 Collection of Quality Control Samples

Quality control samples will be collected to ensure consistent and accurate pertormance
of sample collection and laboratory analysis. Blank quality control samples moniter contaminants
that could have been introduced during [ield collection, transportation, or laboratary preparation.
DPuplicate, replicate, and matrix spike samples pravide a measure of analytical precision and
agcuracy, and show how the matrix affects analytical results and the homogeneity of the sample

source. All quality contro! sample types listed in Table 4-1 wili be collected

Table 4-1  Field Quality Contrel Sample Summary
[ QUALITY CONTROL SAMPLE FREQUENCY™ PURPOSE
TYPE

Matrix Duplicate

1 pe: 20 {5%) samples or 1 per 14
days

measuraments for @ givan matrix.
Matrix duplicates are wsed for
inorganic paramsters (DU

Eecundary"Duplicate (Split 1 per moith. Campares tha prirany labaratory
Sample) with She secondary laboratory,
vraviding an additional check on the
- perfarmance of the primany
. ianoratony. .
Field Replicate 1 per month Monitors field conditions that may

gffnct the reprocucibility of samples

callecled from a given location.

Equipment Blank {non-dedicaled
equipment only}

1 per 20 {&%:) samples

“Wonitars the efectiveness of

decantamination procedures used
on nof-dedicated sampling
gaLipmaent,

i Deionized Water Elank

1 per mohth.

Monitars the purity of distived waler
used for field Blanks and
decantaminstion of sampling

_equipmenit.

Per WSBRAP Procedure FS&H 4.1.4,
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