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WORK PLAN ADDENDUM
ADDITIONAL CHARACTERIZATION OF VADOSE AND PERCHED WATER
IN THE K-65 AREA
WRS #40.03.04

1.0 INTRODUCTION

This work plan addecndum presents a sampling and analysis plan for further investigations to
characterize the presence, extent, and quality of vadose and groundwater in the glacial overburden
immediately to the west of K-65 Silos 1 and 2. Results of the proposed work will be incorporated
in the CERCLA/RCRA Unit (CRU) 4 and CRUS Remedial Investigation Reports. Assessment
of the contamination in the unsaturated (vadose) zone of the glacial tills and an assessment of the
-probability of lcakage into the subsurface from potential source areas, including the K-65 Decant
Sump Tank, are-also major objectives of this investigation. Results of previous investigations
have been incorporalcd in the Remedial Investigation Report for OU4 (CRU4), dated October,
1992 (Draft); those results, tables, and figures pertinent to the soils and perched groundwater near
Silos 1 and 2, and to the proposcd work are presented in Section 2.0 below.

The K-65 waste storage silos are large concrete storage structures which were built in 1951-52
at the FEMP. The silos arc located south and west of the Waste Storage Area on the west side
of the FEMP property. The cylindrical silos are approximately 80 feet in diameter, with walls
approximately 26 feet high and domed roofs. They were constructed to provide storage for the
residues resulling from processing pitchhlende ore and concentrates to extract uranium content.
The term "K-65" refers specifically to radium-bearing wastes generated during the uranium
extraction process. Historical data indicale that the waste slurrjes in Silos 1 and 2 have settled
to form a mud-like matcrial that is a mixture of clay, silt, and sand-sized particles. Uranium
concentration has heen measured at approximately 1400 ppm in Silo 1 and 1800 ppm in Silo 2.
Approximately 1.6 to 3.7 kg of radium has been estimated to be stored in the K-65 silos.

The K-65 silos were constructed with an underdrain system to collect any potential leakage
through the floors. This underdrain system consists of an 8-inch thick layer of gravel with a series
of drainage pipes bencath the floor which discharge into the decant sump tank. Access to this
tank is provided by a 30-inch diameter vertical corrugated pipe.

By 1963, rcpairs to the deteriorated cxterior surfaces and roofs of the silos had begun. After
repairs to the walls were completed, an carthen embankment was built to the roof line of Silos
1 and 2 to provide relict from (ensile stress within the walls. The embankment also provides
weather protcction, a reduction in radon cmissions, and increased shielding from penetrating
radiation. To further reduce the risk of routine or catastrophic emissions of radon from Silos 1
and 2, the K-65 Silos Removal Action (No. 4) involved the installation of a bentonite clay layer
over the radium-bcaring radioactive wastcs. Also, the Decant Sump Removal Action (No. 5) was
performed to remove and dispose of contaminated water from the tank.
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2.0 PREVIOUS INVESTIGATIONS

2.1

Subsurface Soils

The objectives of the silo subsurface soil sampling program were to determine the vertical and
horizontal extent and verify the source of radiological and chemical contamination surrounding
the silos. Low-angle slant and vertical borings were placed at selected down and up-gradient
locations, and laboratory analyses were performed on samples. Summary results are presented in
Appendix A of this addendum excerpted from Table 4-22 of the draft OU4 (CRU4) RI Report.
Radiological analyses revealed that the principal constituents above background levels include: Pb-
210, Po-210, Ra-226, Th-230, total Th, U-234, U-238, and total U.

2.1.1

- 212

2.2
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The five slant borings and sample locations are shown in Appendix A, Figure 2-5.
All borings except 1616 were advanced only to the first perched water zone.
Boring 1616 was temporarily cased and advanced through the perched water zone
to soils underlying the decant tank. Cross-sectional profiles are shown in Figures
4-12 through 4-16; analytical results of the major contaminants, total U, Ra-226,
and Pb-210 are also shown at their respective sample locations.

Additional glacial overburden subsurface samples were collected at various depths
during the installation of monitoring wells drilled around the silos (Figure 2-7,

Appendix A). The analytical resuits presented in the accompanying Table 4-33.

show that the radiological concentrations range from <0.05 to 15 pCi/g. The
highest concentration, U-238 at 15.0 pCi/g, was found in Monitoring Well 1072
at a depth of 0-1.5 feet. Results indicate that contamination is confined
principally to the area immediately under the silos or near the surface around the
silos. There is a general decrease in concentrations of Ra-226, Pb-210, and total
U with depth.

Perched Groundwater

2.2.1

To supplement existing data and more accurately determine the nature and extent
of contamination beneath the silos, six water samples were collected from the
slant borings. Results of radiological analyses performed at the contract RUFS
laboratory are presented in Appendix B, Table 4-27A. Among the detected
radionuclides, Ra-226 was detected only once in Boring 1618; uranium was the
most frequently detected constituent in most of the borings, with a2 maximum total
concentration of 6.3 pg/L. Ra-226, Pb-210, and Po-210 were not detected in the
perched water downgradient of the silos. Concentrations of Total U were detected
at 439 pg/l and 276 pg/l in Boring 1616 and in Monitoring Well 1032

 respectively. The 439 pg/l from Boring 1616 was rejected due to lack of proper

QA/QC, but it should be noted that the onsite split of this same sample revealed
a concentration of 390 ug/l Total U.
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Sample splits of the slant boring water samples were sent to the FEMP laboratory
for duplicate radiological analyses (Appendix B, Table 4-27B). Many of the
analytes were found in concentrations consistent with the RI/FS laboratory results.
However, the total U and individual isotope results from Boring 1617 differ
dramatically from the other borings and from the results obtained by the RI/FS
laboratory. Due to more stringent QA/QC protocols at the RI/FS laboratory, the
FEMP laboratory analysis was disregarded at that time. Additional analyses are
now proposed to clarify the discrepancy.

2.2.2 Perched water samples have been collected from five 1000-series monitoring
wells around the silos. Figure 4-22 in Appendix B shows the distribution of total
U in these five wells. Well 1032, west of Silo 2, contains the highest
concentration of total U 276 pg/L and its highest individual isotope, U-238 (96.8
pCVL, (Appendix B, Table 4-38), this concentration may be attributable either to
silo/decant system leakage, historic spills, or to contamninated backfill encountered
in the boring.

2.2.3 Possible leakage from the silos, moving through the vadose zone into the
groundwater, may account for detected above-background uranium values in the
shallow soils. However, in only one instance have above-background levels of
Ra-226 been detected in the perched water. This level was at Location 4 in
Boring 1618, where the concentration of Ra-226 was 2.89 pCi/L directly below
the center of Silo 1. This evidence suggests that migration from beneath the silos
toward Paddys Run may not have occurred. The silos are a unique source of
large quantities of Ra-226; therefore, Ra-226 should be useful as an indicator of
releases. But, there are significant differences in the solubility of radium and
uranium compounds found in the silos and the presence or absence of Ra-226
alone is inconclusive evidence of leakage. Also, uranium contamination could be
originating from any of the waste storage facilities at the site. Additional
sampling and analyses proposed below will further characterize Ra-226 as an
indicator.

3.0 PROPOSED INVESTIGATIONS
3.1 Background and Summary
Previous monitor well installations and slant borings under the silos have indicated the
presence of a prominent perched water-bearing zone encountered at an elevation of
approximately 563 feet above mean sea level (MSL) or approximately 7 feet below

ground surface (Figures 2B and 2C). Indications of a lower perched zone- at
approximately 552 feet MSL were found only in slant Boring 1616 (Figure 2A).
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However, the lower perched zone appeared as a brown clay in Boring 1032, at 551 feet
MSL (Figure 2C); contamination found in Boring 1616 could represent cross-
contamination from the upper perched zone. Proposed work is intended to further
evaluate this suspected lower zone.

This project will also evaluate discrepancies in total U and individual isotopic analyses
on Boring 1617 obtained from the contract RI/FS and FEMP laboratories. Due to more
stringent QA/QC procedures at the RUFS laboratory, the FEMP analyses were originally
considered inaccurate.

Data Quality Objectives for the proposed work are presented in Table 1. The following
investigation will be conducted in order to further characterize the vadose and perched
water Zones: '

a) drill, install, collect, and analyze samples from two 1000-series
piezometers in the uppermost perched water interval, in the K-65 silos
area (No. 1891 and 1893, Figure 1).

b) collect Hydropunch II(TM) water samples in the upper perched water
zone at a single location west of the K-65 Decant Sump Tank (1892,
Figure 1). After cementing casing through the upper perched zone,
drilling will continue to a possible lower perched water zone indicated
during slant boring and sampling operations, or to an equivalent elevation
if the zone is absent: Depending on the availability of perched water, a
piezometer or lysimeter will be installed to obtain a water sample.

c) install and sample three lysimeters in the east bank of Paddys Run
(Figure 1) to determine if contaminated vadose or perched water is
entering the stream and, by inference, the Great Miami Aquifer. The
borings for the lysimeter installations will be completed by hand
augering. A technical specification summary which demonstrates the
installation methodology for the lysimeters is presented in Appendix C.

d) collect one round of groundwater samples from Monitoring Wells 1032
and 2032. :

All drilling, sampling, and piezometer installations will be conducted according to
procedures defined in Appendices D, J, and K, Draft Sitewide CERCLA Quality
Assurance Project Plan (SCQ), dated September 22, 1992, and in Section 5 of the FEMP
RI/FS Quality Assurance Project Plan (QAPP). When more specific or more stringent,
the SCQ procedures will take precedence. Procedures for lysimeter installation and
sampling are-presented in the attached Appendix C. Data Quality Objectives are shown
in Table 1.
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Continuous soil samples will be collected through the till in each boring and hand-augered
location. All recovered samples will be radiologically screened, stored in 500 ml glass
jars, and archived for possible future analyses. The results of the radiological screening
will be evaluated by FEMP CRU4 and CRUS staff to determine if additional soil analysis
is required. All water samples collected from the various locations will be analyzed
primarily for Ra-226 and U-238 contamination and fluorescein dye tracer placed in the
K-65 Decant Sump in mid-1991 and October 1992 (TAL 50.03.13-A). General
Groundwater Chemistry, Limited Radiological, and Limited HSL analyses (TAL 50.03.13-
B) will be performed if sufficient water volume can be collected. All analyses will be
performed at an approved RI/FS laboratory.

32 Drilling, Hydropunch Sampling, and Installation Procedures
3.2.1 Piezometers 1891 and 1893

Two 1000-series piezometers, 1891 and 1893, will be installed. These
piezometers, shown in Figure 1, are located approximately 100 feet southwest and
northwest of K-65 Silos 1 and 2 respectively. Total depth is anticipated to be
approximately 12 feet below ground surface (+558 feet MSL, Figures 2A, 2B, and
2C), at the base of the upper perched water interval within the glacial till.

Soil boring will be performed with a truck-mounted drilling rig using hollow-stem
augers; continuous samples will be collected by advancing a split-spoon sampler
(minimum 2-inch ID) ahead of the auger bit. Soil samples will be screened and
archived as described in Section 6.0 below for possible future analysis as
determined by site CRU4 and CRUS personnel. Borings will be converted to
piezometers by installing 2-inch schedule 40 PVC screen (.02 Slot) and riser and
developed for water quality sampling.

3.2.2 Hydropunch Sampling, Boring 1892

At Location 1892, a drilling rig with at least a 10-inch outer diameter hollow-
stem auger will be used in conjunction with a Hydropunch II(TM) sampler to
collect water samples within the upper perched water bearing zone beginning at
approximately +563 feet MSL (Figures 2A and 3); samples will be analyzed for
parameters as previously stated. If adequate volume is available, additional
analyses for secondary parameters will be performed. In order to maximize water
recovery, the Hydropunch sampler will be operated in the hydrocarbon recovery
mode. Continuous split-spoon samples will be taken ahead of the rotary auger,
providing a pilot hole in the perched zone for the Hydropunch sampler. Samples
of the glacial till will be archived as described in Section 6.0 below for possible
future analysis.

(DFS) G:AWPSC93-052 172893
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After Hydropunch sampling has been completed, boring will continue to the
underlying confining layer, and 8-inch ID steel casing will be cemented in place
to the surface. After the cement has been allowed to cure for 2 minimum of 24
hours, 8-inch augers will then be used to drill through the depth of the suspected
lower perched water interval (approximately +552 feet MSL), and either a 2-inch
PVC piezometer or a 2-inch lysimeter will be installed; continuous soil samples
will be collected and archived through the till. Final selection will be the
responsibility of the FERMCO Manager, Field Program Development Section,
depending on the volume of water found in the boring after it is left open
overnight.

Lysimeter Installation

If water yield in the lower zone of Boring 1892 is determined to be inadequate
for a conventional piezometer, a lysimeter will be installed at a depth
corresponding to that of the suspected second perched water bearing zone. The
lysimeter proposed for use during the monitoring and sampling period is a 2-inch
diameter pressure vacuum Soil water sampler as presented in Appendix C; the
manufacturer may vary. This lysimeter consists of a micro-porous ceramic cup
at the base which allows water entry through capillary forces, an 18-inch PVC
cylindrical body with full-depth riser, and a PVC head. The head assembly
attaches to the riser and connects sample and pressure ports to the lysimeter via
1/4-inch nylon tubing. The lengths of nylon tubing extend from the lysimeter
body through the riser to the head at the surface and are used for vacuum
extraction and pressure sampling. The sampie tube extends from the head
through the lysimeter to a point just in contact with the inside base of the
lysimeter. The vacuum extraction tube extends into the lysimeter to a point
approximately 3 inches below the inside of the cap.

Each length of nylon tubing will be clearly identified and attached to the proper
fitting at the lysimeter head. Installation will be performed in general accordance
to manufacturer’s recommendations shown in the Appendix C. Specifically:

a) The lysimeter and associated tubing will be thoroughly
decontaminated in accordance with standard procedures utilized
for well screens prior to installation. After lysimeter and nylon
tube decontamination, the ends of the tubing will be clamped off
at the surface to avoid the inadvertent introduction of foreign
material into the tubing. The lysimeter components will then be
assembled and installed with full depth 2 inch PVC riser screwed
onto the lysimeter body to house the nylon tubing. The tubing
will be measured and cut to-allow approximately a 2 feet stick-up
at the surface.

112853
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A 3.to 6 inch thick slurry of silica flour and distilled water will
first be tremied into the open borehole. The lysimeter and riser
will be gently lowered into the boring and secured at the surface
to prevent floating.

b) Additional slurry will then be placed to 2-4 inches above the top
of the ceramic tip of the lysimeter. At that point, 80/100 mesh
sand will be poured to approximately 3-6 inches above the top of
the lysimeter, followed by a column of Volclay grout to within
three feet of surface; this grout seal will be placed with a tremie
line and will prohibit shallow water from draining down into the
lysimeter zone. The lysimeter head will then be connected to the’
tubing.

c) Finally, protective casing will be cemented in the boring to
complete the installation according to RI/FS QAPP procedures
used for 1000-series piezometers.

Paddys Run Lysimeters

Three lysimeters will be installed along the east bank of Paddys Run (Figure 1)
to determine if contaminated groundwater is migrating into the surface water and
subsequently, the Great Miami Aquifer. Topography along the creek precludes
the use of a drilling rig. . Therefore, a 4 inch hand auger will be used to drill a
boring to a depth of 6 feet; soil samples will be collected, screened, and archived
as described above. Visible moisture has been observed seeping from an interval
5-6 feet below the top of the east bank of Paddys Run adjacent to the silos
(approximately +550 feet MSL). Two inch lysimeters will be installed with silica
flour, 80/100 mesh sand and Volclay as described above. Since the locations are
relatively inaccessible and untraveled, final backfill will consist of Volclay grout
to surface. PVC tubing and locking lysimeter head will be installed to allow
approximately a stick-up of 2 feet at the surface; steel protective casing and final
cement cap will not be installed.

4.0 PIEZOMETER DEVELOPMENT AND WATER SAMPLING

After final determination of the screen length and completion of Piezometers 1891 and 1893,
FERMCO will develop them according to procedures outlined in the RUFS QAPP for 1000-series
piezometers to ensure that they are as clear of fine sediment as possible and to obtain one round
of groundwater samples. Perched water samples will be analyzed at a contract RI/FS laboratory
for both the primary and secondary parameters presented above if sufficient groundwater can be
recovered within 48 hours after development. (Figures 4 and 5).

(DFS) G:\WPSC¥3-082
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Trip blanks for Volatile Organic Compounds (VOCs) will be included with the post-development
water samples collected (TAL 50.03.13-C). In addition, rinsate and duplicate samples (one for
every 20 samples or fraction thereof) will be collected and analyzed for all secondary parameters
as specified in TAL 50.03.13-B. When sampling has been completed, the wells will be
incorporated into the site long-term groundwater monitoring program.

5.0 LYSIMETER SAMPLING

6.0

After satisfactory installation of each lysimeter, a vacuum hand pump will be attached to the
pressure port of the lysimeter head and used to evacuate the lysimeter body to a pressure of
approximately 18 inches of mercury. The lysimeter will then be allowed to equilibrate for a
period of 24-48 hours. After that time, a positive displacement pump will be attached to the
pressure port and will be used to pressurize the lysimeter, forcing collected water out through the
sample line to a container at the surface. The process will be continued until enough water is
collected to satisfy primary (TAL 50.03.13-A) analyses, and secondary analytical requirements
(TAL 50.03.13-B) if an adequate water supply collects within 48 hours (Figures 6, 7, and 8).
One round of sampling will be conducted. All samples will be handled, documented, shipped and
validated according to procedures defined in the SCQ.

SOIL SAMPLE ARCHIVING

Soil samples will be radiologically screened and archived according to the methods currently
defined in the Advanced Sciences, Inc.” Standard Operating Procedure No. FPP-404, titled
"Archive Sample Management." In general, all split-spoon and hand-augered samples will be
containerized from a point immediately below surface vegetation to total planned depth. Samples
will be placed in 500 ml glass jars, sealed with teflon lined lids, and stored in secure on-site
containers for future use as determined by site CRU4 and CRUS personnel.
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TABLE 2
SAMPLING REQUIREMENTS
Parameter Min. Vol. Desired Vol. Priority Preservatives** Filtered**®
Ra-226/U-238 1 liter 1 Liter 1 . HNO3 yes
Fluorescein 40 ml 100 mi 1 none no
Inorganics 2 X 1 liter 4 X 1 liter 2 ~ 40 C, HNO3 yes
voC* 2X40ml  3X40ml 3 40 C, HCL no
GWQ 3 X1 liter 6 X 1 liter 4 40 C, H2S504 no
Alkalinity 500 mi 1 liter 5 40 C, H2S04 no
Full Rad 2 liter 4 liter 6 HNO3 yes
Misc. Rad 500 ml - 1llter 7 : HNO3 yes
° Store all VOC samples at 4°C until analyses. If HNu readings of >5 units for >10 seconds are

obtained or there is reason to suspect the presence of VOC’s, then sample will be analyzed at
RUFS lab. Otherwise sample will be used for lower priority analyses.

** All acids used for preservative will have ‘pH<2

k%

Hydropunch sample may contain significant suspended silt; sample will be pre-filtered before final
filtering at (.45 microns.

(DFS) G:\WPSC¥3-052
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FIGURE 1. PROPDOSED ADDITIONAL PERCHED WATER SAMPLE LOCATIONS

12



Ag93
-89
m S E vz ‘9
m mu_m. 000AIV™1 6-80- 90 CHLICY " MNTOITHEINYION
mm (302.4) JONVLISIQ WINOZIMOH T1INVS MILLYMANNOUD GANDUNd Wy
> )
a ;
osc ooc 0§z 00z oSt oot 0§
wesdep gp's = sbuy Jung sleany - OFS
V(g WOM DF~Cl—I1 Y pessdesy (ujeyd pu) = ) !
_ reeslep £t w sjluy bupyig unwipen = ¢ :
sevedop g4’y = opduy Bupiag waljupy e |
W98 = (Ve g PuLs e ﬂ\:-:bn _-u_._a.tl.e."" ”.-.p-—...“md-ﬂ-h——“” “ u .
VAR 4.8 ”...... - Jd 1144
bl diebvinbi Dbuiyi=tiniiniedetiededeteielet ettt WL = ey jeu Wey .!ﬂaﬂm...!ﬂh.u.!._n‘.n.u._ng.uuzo".._n.e. - “ !
A\ 1 J013Sva | N IYG = 1L )0 s60Q VepsAs) peswiteiddy w O
WY Q0IT w USIBA] SAINAG [N = §
1! r _... W L6 = veiean) (ve g buymg ..:.ﬂ-uu«. _ .
“x s - .L_ | os¢
T B o Kendgednntn R 24
| IANOZ UIMOT @4d.10IdSNS dOL
o = _ {1 m |
....w. i
] _ ............ | /II. —_ Q!“H va ,
=~ : 09§ m ,,
....... /f@# s T
_ ®
ey ' 698
, XX oLs
zz| 272272 Hivd
A A ) cLe
Y 33v4UNS GNNOUD _
Z %%
A\\s . \\x kﬁ -

1661 'z0 ANP

*02as9M i ydousn

SONS G9-3 LY (Z'ON) 9191 ONIYOE INVIS

13




RUFS Work Plan

\/w v3ivy 0S $9-M
N 3HL M €€0/2€0 NOIYDO1T 40
_UmiL03s~SSoud voI001039 gz Ty

14

; -
L LI — NIANOY o ‘GUVIINE JS0ME MOMS AW
_ SOMa08 IS1 DU MIDaAM SNOUKNGD
SONYS QUVENLYSNN + o+ TAVYD oY . IVANtans jil 70304 B B OW S0HM0G
Ak ONVS 3dan S5 ML 2O MOUYDO! MY Iy AWO LR
SHNOUOMOD JIVAINSENS WILY M) NOUVYMOIG
2 e T
0 "
39M WIAVHO E wv.tgv:!gezs.ﬁﬁ
RS shateled
~gé? R
00 ﬂ “ ONvVS
T8 NIQUNEUIAD teo s o0 or ot o
523w P77 0 "V o
3 ~a IWO§ WIRO2I0H
L =
5 bue o g o
S , .
(o] TS WouULM
TRITT
ANOZ YaMOT @ALOAdISNS
049 —— _
.T.I].Jl].l«l«.l.. ra + L 2 T o «.lq..Jl..«!..l\.I...l.l
(11} + + o+ s ¢ + + + + AR 2 DR N I T T R T S (TSP
J A0 BN R SR R K SN DN IR T R T T ¢ + + + o+ + + ... +
+ + » + _+ 4+ 4 4

s o= v em e o am e e e we e e e e em e = e e -
— em vt e e e wm mm mm e e = — -
f e e e e e e e o -

NOUIIS—SSOND L191/G191 HUM _
099 NOILIIS-SSOHD €CO/TE0 4O 1DISHIINI L. oeg

L' /1




' YIHY ONS So-M 31l NI
2191/6191 SONIHOA 0
- NOWDIIS—-SSOHD TvI1901039 O ‘&t

/ :

4893

¥eg>
m M,..n M. oNvs
m WW A2 Av0
A A1) NmoyE
1us

41312

099 —°

oLe

019 —

009

‘L LR
‘A2 GNNONO
L1908 ONINOD
40 HOUJIroud

N3IQUNQYIAD
™MV

ycos
[

19
()
‘¢ cI.IO
‘ ‘teor

tPL.

. NOILDIS -S5O
€€0/TCO MUM HONIDIS-SE0HD
L101/$101 30 LIISUIIM

ORIV JOOML NOMS Mk
AVIN SONNO® 1530 BU NIDAIDE SHOUKMO)
IWNSENS MU T0SS04 B U ‘SONUOE
15U DU 20 NOUYIQY N I¥v AWO ] !

MOMS W SNOUDIIS BU MO ALV Vivus .
IOVANSANS MU 0 SSN00IL ONY HIAd DU
SO

1332 00 or ot 0

TIWVOS WINOLINOH

1311 94 ol ] 0
\ \ H M
t ']

IMIS WAL

s
‘AN ONNOVD
sisl oHNOA
40 Noudirodd

A/ 40/ "D O OC R TO0

'
L

-

——
-~




ADDITIONAL PERCHED WATER
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Volume L Section 4.9
Page 15 of 44

FIGURE 3 4112
CHARACTERIZATION IN THE K-65 AREA
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4112 Page 16 of 44
FIGURE 4
ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA
LOCATION No. 1891 PIEZO
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ADDITIONAL PERCHED WATER

LOCATION No. 1893
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FIGURE 5

PIEZOMETERS

4112

RUFS Work Plan

Date: Japuary 28, 1993
Volume I, Section 4.9

Page 17 of 44

CHARACTERIZATION IN THE K-65 AREA
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FIGURE 6 o 4112 o
ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA
* LOCATION No. 1894 LYSIMETERS
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA
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Page 19 of 44
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FIGURE 8

LOCATION No. 1896.

RUFS Work Plan
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4112
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" ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K—65 AREA
SRIMARY GROUNDWATER SAMPLES - ) 4 l «5 2

TAL 50.03.13 A

ZEMP RIFS — RADIOLOGICAL — ANALYTICAL PARAMETERS

RADIOLOGICAL

1 Radmum 226
Urnium 238

MISC. PARAMETERS

1]  [Fluoresasin Dve B
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RUFS Work Plag .
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Volume I, Section 4.9
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K—65 AREA )

SECONQARYEGEOQNDWATER SAMPLES / FIELD BLANKS / RNSATES

TAL 50.03.13 B

SEMP RIFS = UMITED HSL ~ ANALYTICAL PARAMETERS FEMP RUFS — GENERAL GROUNDWATER QUALITY =
ANALYTICAL PARAMETERS
INORGANICS GENERAL CHEMISTRY
K Aluminum 1 Ammonia
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1221 | Siiver
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YOLATILE ORGANICS [ | Radum 228
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1] 1 1.1 =Dichloroethane 8  Stronteum S0
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© 31 [1.1.1=Trichioroethane 10 i Thonum 228
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1431 Aceions 1 | Gross alpha
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118 B dich} .
116 Bromoiorm | 3] iTotal Thorium ] o
37 Bromomethane
1181 Carbon drsulfice
119t Carbon 1etrachionds MISC. PARAMETERS
1201 Chi one
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K—65 AREA

PR S
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4112
TAL 50.03.13 C

FEMP R/FS ~ LIMITED MSL - ANALYTICAL PARAMETERS

YOLATILE ORGANICS

| 111 1.1~Dichlorosthane
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RUFS Work Plan
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i 1‘; P Volume I, Section 4.9
- Page 31 of 44

TABLE 422

RADIOLOGICAL CONSTITUENTS FOR K-65 SILO SUBSURFACE SOILS

Compounds -  Frequency of ‘ :

(pCi/e) Detection Mean " Range UTL *
Ac-227 an1 505750 0.56-9.66 NA
Pb-210 10/14 24.11400 0.52-101 . 223
Po-210 1013 955180 = 0.938-62.6 2.23
Ra-224 nns 1.08182 0.67-1.71 1.475
Ra-226 16721 3336869  0.613-206 2.613
Ra-228 12721 - 0.86483  0.485-124 1.475
Sr-90 1/6 0.81600  0.816-0.816 NA
Th-228 16/19 148988  0.768-2.06 1.475
Th-230 1420 . 5.78871 0.8-53.7 2.109
Th-232 12721 0.99950 0.62-15 . 1.668
Th-TOTAL 15721 8.24267 3.34-13.6 NA
U-234 18/19 14.88806 0.8-139 2.109
U-235/236 5120 3.64660 0.853-952 0.097
U-238 18/19 16.23800 0.76-146 2.368
U-TOTAL 12117 59.35667 1.51-110 NA

¢ Upper Tolerance Limit

33
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TIMCO" Cup Type Lyum

e
-—-&

'ﬁMCO"' Porous Ceramic Lysxmeters

TIMCO'S™ Porous Ceramic Lysimeters are constructed similar 1o the
TIMCO™ Porous Teflon®Lysimeters. Advanced machining techniques allow
the ceramic filter to be threaded. This permits, for the first time, a totafly
adhesive and sealant free construction. Sealdnts, potential sources of .
contamination, are eliminated. The TIMCO™ Ceramic Filter Elements have a
pore size of 0.446 micrometers by the mercury penetration porosimetry

method (ASTM C-539),

The TIMCO™ Porous Ceramic Filter element may be easily removed from
the body for decontamination or replacement i accidental breakage occurs.
TIMCO™uses Viton® O-rings in the flush threaded ceramic joints, 10
ensure 2 leak-free seal. The top plug is threaded to allow attachment of
Z casing. If the lysimeter unit is located more than 20’ (EM) below the ground
Also Available in Tube Type surtace, a TIMCO™ Deep Sampling Lysimeter will be required. Sample

Booy in Teflon® or PVC recovery in excess of 10 psi may damage the fiher and/or silica pack and

force the collected pore water sample out of the lysimeter, back into the soil.

TIMCO™ recommends the use of its Select Sifica Flour as a pack around the

installed lysimeter.
=« Porous Ceramic Lysimeters: Sizes Available with PVYC Body
Tube type 190“ (483mm) x 175 (445cm)
Cup type 190" (483mm) x 175 (445cm)

Lysimeter Accessories

TIMCO™ Lysimeter Accessory ltems
—- Tu'bing

TIMCO™ provides tubing to connect the lysimeter to the surface. Usually *
1/4° OD Tefion® or polyethylene is suitable.

Hand Pump -» TIMCO™ Select Silica Flour

Shica Flour Silica, 200 mesh (29.8% pure) is available in 50ib (23kg) plastic pails. Allow a
mintmum of 1 pail per installed lysimeter. Mix each pail with 2 gallons of

distilled water to make about 6 galions of sifica slurry.
L - .'— °
] _RE]  —» Vacuum Pressure Hand Pump

Teflon® Stopcock The pump is used to apply vacuum to the lysimeter during the pore water

extraction phase. Pressure or vacuum is applied to deliver the sample
to the surface.

Vacuum Pressure Gauge Assembly

1 When instalied on the lysimeter vacuum/pressure tube, allows for constant
Vacuum Pressure monitoning dunng thg pore water extraction pt'.«ase. During thg sa_mple T
Gauge Assembly recovery phase, it will alert the user 10 potential over-pressurization.

Teflon® Stopcock and Delrin® Shut-Off Valves

Designed to aliow easy sealing of the sample delivery and vacuum/pressure
lines when not using 2 lysimeter well head assembly. The Tefion® stopcock
is used with Tefion® 1ubing, the Delrin® shut oft valve is used with
polyethyiene tubing.

--Lysimeter Head Assembly L

—Designed for placement on the casing al the ground surface, it prowdes a
neal and secure termination of the tubes trom the lysimeter. A permanent
. vacuum/pressure gauge and taps for the vacuum/pressure and sample line

are mounted beneath the weatherproof cap. Siopcocks and gauge a2ssembly
are not needed with Head Assembly.
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TIMCO LYSIMETER MANUAL

Operating Principles

The Timco(TH) Lysimeter System is designed for loog term use in one location.
are must be taken with the installation to emsure correct operation for a leng
eriod. The assembled system should always be checked for lezks pricr to being
‘ut in the ground.

A Tube-or Cup Type Lysi.meter has an outside diameter of 1.9" or 2.375". These
‘hould be placed in boreholes of at least €" i{n diameter to- allcv for an adequate
:{14ca slurry pack to s'nrround the lysimeter. ’

The lysimeter has the vacuum/pressure outlet marked on the 1ys:lmete.r top plug.
“bis comnection leads to the vacuum gauge on the head assembly. It allows a vacuum
o be applied to the system, thereby creating a vacuum gradient between the inside
.£ the lysimeter, the silica slurry- pack, and the soil under investigatioz. The
-econd urzarked copnecticn is the sample evacuation tube. Ihis is comected to -
~he head assembly sample line. ~

- The specification of the s{l{ca flour used - to surround the insta]led lysmeter
-s critical and should only be purchased from Timco. If a 6" borehole is-dsed,

: single 50 1b. 'pail will be sufficient for each lysimeter 'installation. The flour
s made izto 2 slurry xith distilled water before placement. The silicz slurry

s used to esrzblish a contintnm between the lysimeter and.the surrounding soil.
iince the Timeo(TM) silfca i{s not water soluble, it immediately.begins to separate
.tself from the.éistilled water. When placed in the groumd, the" vater wmigrates

ato the soil and establishes the continuity required for surface temsion to be
:ransmitted 1a an ‘outward ‘direction upon application of a vacuum.'. This allows-

oy :noi.stnre attached t:o the soil particles to. 'be drzvn '.Lnto the lysimeter through
he sildca pack.

4112
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Assembling the Lysimeter 4 1 1 2

If properly installed, the typical lysimeter system will be expected to produce
"‘répﬁe%entative samples for several decades. It is therefore important to check
out ‘the system thoroughly before taking it to the installatiom site. Prior to
iastallation the system should be pressure and/or vacuum tested to eamsure it is,
leak free. ) .
The lysimeter system components -supplied by Timco are cleaned and packed in
plastic bags. They have not been subjected to the rigorous decontamination
procedures required for equipment used to obtain samples for subsequeat mi;ro—analysis
.of trace pollutznts, -If complete decontaminariom is required, see the section
titled "Decontamination Procedures” and/or follow those specified for the specific
job. Note that i1f the lysimeter body is decontaminated it will be necessary to
pass at least 2 liters of distilled water through the porous .sectioa to ensure
complete removal of the liquids used for the decontamimation. After this procedure
is completed the components sbould be bagged. -Subsequent handling should be done
in a clean area using sterile gloves. : ' .
-The system components supplied are manufactured by Timco to satisfy. the
requirements of the order. Mixing these with componments from other sources rcay

lead to incompatibility problems resulting in leakage or faflure of the lysimeter
system. - - o - S

' 1). 'As:se:n’ziiy of Tubi.ﬁg to Fittings.

- Tubing, because of its slippery mature and rigidity, has to be specizlly grooved
before a fitting is attiched. Failure to do so will allow the tubing to- slip out
of the firting 2nd cause leakage. Timco mormally grooves each end of thé tubing
supplied with the order. If the installation requires the tubing to be shortenmed
the new end will need to be grooved using 2 special grooving tool available from

Tinco.- The tool not only cuts the groove but also places the groove at the correct
cistance from the end of the tube. ‘ :

2). Assembling the System.

"As mentiomed earlier, it is suggested that the complete system be assexbled
zway from the installation site. This will 2llow for the assembly and .testing

under clean conditions. Thbe assembled -lysimeter may then be easily placed at the
job site.- T

‘The 2ssembly should begin with the attachment. of the vacuum/pressure and sample
evacuation lipes to the lysimeter top plug. If necessary cut each to length, making-
certain cuts are clean and vertical to the horizontal length of the tubing. Follow
the previous instructions for the grooving. Note that the Vacuum /Pressure outlet
at the top of the lysimeter plug is marked with a "V". Make certzin that the other
end of the tube connected to this fitting is suitably marked or tagged. This will -
provide assurance that the tubing is correctly connected to the Timco Head Assembly.

If che icstallation is to involve threaded riser casing of appropriate length,

a2ssemble it at this time. Pass the two tubes from the lysimeter through the casing

String. To cozmplete the assembly attach the sample evacuation and vacuum/pressure
1

-.ines to the botiom of the head assembly. The Timeco Vacuum/Pressure Eand Pump ~
. - 25 connected in the vacuum mode. The black female hose connector should be used o

to attach the end of the tubing to the hand pump (black end). The 2ssembled system
=ay now be tested for leaks. :

43




<

.- RUFS Work Plag
- TIMCO LYSIMETER MANUAL Date: Jaouary 28, 1993
: Volume I, Section 4.9

Page 40 of 44

4i12

3 R
R
H

4 ’v”‘

‘festing the Svstem

Effective use of the lysimeter system requires that there be no air leaks. Two
methods are described to check the assembled system for leaks.*

Pressure Testing _

-

Completely irmerse the lysimeter znd the head assembly components, except
for the gauge, in water. Connect the pressure outlet of the  Timco Hand Pump.ts
the vacuum/pressure line fitting on the head assembly. Apply 15 psi. of air
pressure. Observe all coonections for evidence of bubble leakage. The porous
filcer section should give off bubbles -over its entire surface area. If leaks
are observed in the tubing fittings, disassemble and check for correct assgnbly
and retighten. Leaks at the fitting comnections .to the lysimeter body or the head
assembly may be vrapped with Teflon(R) tape prior.to reassembly.. Leaks involving

the body components of the lysimeter should be checked for cleanliness, particularly
the surface that touches the O-Rings. . ’ cee gt

Vacuum Testing

The porous filter media of the lysimeter body is sealed off.with a latex or
flexible plastic membrane. Secure a seal by placing rubber bands over the membrane
and securing it to the body -of the lysimeter.azbove the porous fi{lter. Shut off
the sample valve. Comnect the vacuux inlet of the pump to the vacuum/pressure
poTt on the head assembly, znd apply a vacuum in excess of 20 inches of mercury.
Shut off the vacoum valve. Note the vacuum reading on the gauge. Leave the system
for severzl hours and then recheck the vacuum reading., A small drop of up to 3

inches of mercury may be expected.. If a large drop is noted,. check and retighten
211 comnections as described above. ' a

Prevettinz the Porous Filter Media

Finally, before taking the zssembled lysimeter éyste.;n to the irstallation
site, Timco(IM) recommends that the lysimeter body be placed in distilled water
2nd a vacuwrx of a2bout 1S inches of mercury be applied for 1 hour. This procedure
pTevets all surfaces of the porous filter media,. eliminating any eantrapped air
in the filter media. The lysimeter should be installed with the body £illed with

.distilled water if no riser casing is used. An empty, unsupported lysimeter will
float on the wet silica slurry when placed in the borehole. -~ -

* NOTE —— A1l Timco Lysimeters are tested at. Timco prior to shipping.

Fittings .o
may loosen during tramsit.
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Installation and Evacuation of the Shallow Lvsimeter
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H Ed

" The .installation of a Timeo Lysimeter System should be in accordance with the
following procedure. It is suitable for depths of up to 20 feet.- For greater
depths a Timco(TM) Deep-Sampling Lysimeter should be used.

1). Borehole -Preparation

The borehole must provide adequate space to 2llow the lysimeter body to be
surrounded by the s{lica slurry pack. For a 2". diameter lysimeter use-a 6" or -
lzrger borehole. The borehole must 2llow for at least a 1.5% thickness of silica
slurry .21l around the porous filter of the lysimeter. If difficulties are zaanticipated
in maintaining an open borehole, use casing to hold back the material. Immediztely

zfter installation of the silica pack and lysimeter pull back the casing and install
2 bentonite plug.

2). X¥ixing the Silica Flour Slurry

® ..

The Iimco(T) 200 mesh, 99.881 pure crystalline silica fléur is cixed v;‘.;h
é¢istilled water using a ratio of 150 mls. water to 450 grams of silica flour. The
Iimco Silica Flour is supplied in.a 50 lb. sealed pail. This will require about
2 gallons of distilled water to make the slurry and will be sufficient for a single
lysimeter izstzllarion in a 6" borehole. Add the flour slowly to the distilled
vazter with constant stirring. The mix must be completely blended znd luxmpfree.

Constant stirring is essentizl 2s thé silica is Dot water soluble and will settle
if not agitated. - . : ’

3). Placing the Silica Slurzvy Pack.

Pour part of the silica slurry into the borehole to provide a bed for the
lysimeter. A minimm of 4" depth for the cup-type lysimeter and 2" for the
tube~type lysimeter. Depending upon the borehole diameter, between z quarter and - -
a third of the total mix is usually sufficient ‘ . '

The Tizco{T¥) Lysimeter System should now be lovered into the borehole.. Take
particular care to make certain that the lysimeter body is centrally located within
the borehole diameter. A minimum of 1.5" of silica slurry -around the aonular zrea
of the unit is essential. Timco suggests Deka-Seal(R) casing be used for support

"-2nd accurate placement. Centralizers will also assure correct placement.

The balance of the silica slurry should now be poured into the borehole to
completely cover and surround the lysimeter body. Note that you must have the.: .
lysimeter in iptimate contact with the silica slurry znd the slurry must £ill all
voids in the bortom of the borehole. The Lysimeter should be supported at the
surface with stakes for at least 2 hours until the silica sets.-

A bentonite seal should be installed pext, followed by tamped backfill. A
second bentonite seal is suggested near the surface. Protection at the surface
can be achieved with the Timeo(TM) Lysimeter Head Assembly and a ‘Timeo(TX) Security

- T

Cover set in concrete.

4). Activating the Lysimeter

Lf che lysimeter vas filled with distilled water before installation, this
should nov be removed and discarded. Timco recormends the use of a two port rubber
stopper inm a collection flask. The flask should be of adequate size to hold the
sample from a full iysimeter. This method is unlikely to disturb the silica pack
2nd break the seal between the pack and the porous section of the lysimeter which 45 :
vould résult in a lysimeter system failure.

1. Open the vacuuz-pressure valve and the sample valve on the head assembly.

2. Attach the tube from the sample port on the head assembly to the hole in

. ’ 8
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3. Actach.the second tube from the flask to the vacuum—pressure inlet on the
Timco Hand Pump. (Tube to be flush with the bottom of the rubber stopper).
4. Apply a gentle vacuum to the system, cthe distilled water will flow into
the collection flask. ‘

TIMCO LISIMETER MANUAL . Volume L, Section 4.9
Page 42 of 44
Tubber stopper. (IuSe“to- protrude about 1" into the flask). : 41 I 2 :

After removing the distilled water from the lysimeter, you are ready to activate

the lysimeter to obtain a sample. If you start the activating procedure immediately
after installation, it will be necessary to remove and discard the distilled water
used to make up the silica pack. (Remove a water volume equivalent to approximately
one third of that used to-make up the slurry).* If tbe instaliation is left for

a few days, the water im the silica pack will-migrate into the surrounding soil

2nd establish the continuiry needed between the porous filter media and the soil.
Samples collected in this situation should be considered representative. Use the
following steps to activate the system.

1. Close the sample evacuation valve.

* 2. Comnect the vacuum. inlet of the Hand Pump to the vacumi:—pressure port on
.. the Bead Assembly. :

3. Apply -2 vacuum of 18-21 inches of mercury and close the vacuum—pressure
vaive. : .

4. When the gauge reads 10 inches of mercury or less, evacuation of water
should be attempted. (Op to 24 bours may be needed).

* EXAMPI®: Using 2 gallons (7570 mls.) to mix the silica slurry would mean that
L the - first .6 gallons (2271 mls.) of disti_lled.vater should be discarded.

5). Evacuating the Lysimeter with Pressure

The lysimeter body is pressurized and the sample is drivenm to the ground surface. o
A pressure of .44 psi 4is required for each foot of depth. TFor a 20' installation
S psi will be needed to lift the sample. The time taken to accumulate a sample
will depend upon the soil conditioms. Sampling intervals separated by 48 hours
OT more are not uncommon. Use the following steps to evacuate the lysimeter.

1. Open the sample evacuation valve and- the vacuum—pressure valve. .

2. Connect the pressure outlet of the Timco(TM) Hand Pump to the vacuum-pressure
port on the lysimeter head assembly.

3.

Pressure should be increased gently until 9 psi is achieved. (If 9 psi
wvere applied instantly, it is possible the silica pack would be damaged
resulting in 2 lysimerer system failure).

4. Sacple is forced up through the evacuation line 2nd into a sample collecrion
-+ Zflask. ‘

7
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¥

,6) .» Evacuating the Lysimetrer with Vacuun

This method is unlikely to disturb the silica pack and also reduces the
possibility of sample aeration. Timco does pot recormend this weéthod for imnsrallationms
‘greater than 20 feet in depth. 4 two port rubber stopper in a collection flask
i{s required. Use the following steps to evacuate the lysimeter.

1. Open the vacuum-pressure valve and the sample valve on the Eead Assembly.
2. Attach the tube from the sample port on the Head Assembly to the bole 4in
the rubber stopper. (Tube to protrude zbout 1" into the flask).
3. Artach the second tube from the flask to the vacuum-pressure port omthex
- Timeo(TM) Eand Pump. (Tube to be flush with-the bottom of the rubber stopper).
4. Apply a gentle vacuum to the system, the sample will-flow into the collection-
£flask. (Flask to be of adequate size to hold the sample from a full lysimeter).

Vacuux-Pressure

. Head Assembly Port

Vacuum Port o
Rubber Stopper- \ ¢33 °

ey’

m‘_’- L SR

W : l——Sample Port om -

y/ Head Assembly -
Pressure Port

Timeco ‘Band Puxmp

Collect:L::n Flask ' \
: Lysimeter
Head Assembly
10
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Cleaning and Decontamination

The following advice is provided by Timco. Timco can assume DO 1iabilicy and
provides no guarantee that the procedures will ensure that a Timco pfoducF bas
been 1007 cleaned. Timeo does however believe that the procedures will give the
proper purirty characteristic required under state of the art conditions.

Teflon(R) & Cerzmic Components

Step 1 ~ Disassemble 211 components.

Step 2 - Prepare a normal solution of Hydrochlorie Acid.
(120 g. concentrated BCL diluted in 1 liter distilled water).

Step 3 - Rinse all components in distilled water.

Step ‘4 - Submerge all components in this solution for 30 miputes mindommm,
“ .Use s tool to remove from the solution. Soak in distilled water.

Step 5 ~ Resubmerge the compoments in cleam water at least 2 more times to
remove all traces of Eydrochlorie Acid.
Step 6 - Timco believes an additiomal step of an Isopropyl Alcohol (IPA) bath
ot -and then znother bath of Eydrogen Feroxide should render the equipment
Step 7 - In 2ll cases a final rinse in distilled, deionized water should ensure

that the device is then suitable for representative sampling.

PVC Coxponpents

Step 1 - A11 products must be thoroughly cleaned of loose PVC particles,

rachining burrs and any other loose materials both inside and out.

. (Timeco pormally does this with all products shipped, but occasionally
7. .. nistakes do happen). .

Step 2 - Prepare a suitable Isop;:opyl Alcohol (IPA) bath which will allow

total immersion of the product to be decontaminated.

Step 3 - Allow proéuct.s to remain fully immersed for a period of no less than

10 minutes.

Step 4 - Remgve -products with clean surgical gloves to reduce chances of new
. contamipation. .Allow excess IPA to draim off.

14 ' . -





