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WORK PLAN ADDENDUM 
ADDITIONAL CHARACTERIZATION OF VADOSE AND PERCHED WATER 

WBS #40.03.05 
IN THE K-65 AREA 

1.0 INTRODUCTION 

This work plan addendum 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. Assessment of the contamination in the 
unsaturated (vadose) zone of the glacial tills and an assessment of the probability of leakage into 
the subsurface from potential source areas, including the K-65 Decant Sump Tank, are also major 
objectives of this investigation. Results of the proposed work will be incorporated into the 
Operable Unit (OU) 4 Feasibility Study (FS) report and OU 5 Remedial Investigation (RI) reports. 
Results of previous investigations have been incorporated in the RI Report for OU 4, dated April 
1993 (Revision 1); results, tables, and figures pertinent to the soils and perched groundwater near 
Silos 1 and 2 are presented in Section 4.0 of the OU 4 RI report. 

The K-65 waste storage silos are large concrete storage structures built in 1951-52 at the FEW. 
The silos are 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. The silos were constructed to provide storage for the residues 
resulting from processing pitchblende 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 indicate that the waste slurries in Silos 1 and 2 have settled to form a 
mud-like material that is a mixture of clay. silt, and sand-sized particles. Uranium concentration 
has been measured at approximately 1400 parts per million (ppm) in Silo 1 and 1800 ppm in Silo 
2. An estimated 1.6 to 3.7 kg of radium is 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 beneath the floor which discharge into the decant sump tank. Access to the 
decant sump tank is by a 30-inch diameter vertical corrugated pipe. 

By 1963, repairs to the deteriorated exterior surfaces and roofs of the silos had begun. After 
repairs-to-the-walls-were-completed,-an-e~en-embankment was-built-to the roof-line-of-Silos 
1 and 2 to provide relief from tensile stress within the walls, weather protection, a reduction in 
radon emissions, 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 
(Removal Action No. 4) involved the installation of a bentonite clay layer over the radium-bearing 
radioactive wastes. The Decant Sump Removal Action (Removal Action No. 5) was performed 
to remove and dispose of contaminated water from the tank. 

- 
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3.0 PREVIOUS INVESTIGATIONS 

3.1 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 borings and vertical borings were installed at 
selected down and up-gradient locations, and laboratory analyses were performed on 

Radiological analyses revealed that the principJl constituents above 
background levels include: Pb-210, Po-210, Ra-226, Th-230, total Th, U-234, U-238, and 
total u. 

marry results are presented i PP 

3.1.1 The five slant borings and sample locations are shown in Appendix A, Figure 7. 
All borings except 1616 and 1618 were advanced only to the first perched water 
zone encountered. 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 7 through 12 (Appendix A); analytical results of the major 
contaminants, total U, Ra-226. and Pb-210 are also shown at the respective 
sample locations. 

3.1.2 Additional glacial overburden subsurface samples were collected at various depths 
during installation of monitoring wells drilled around the silos and in trenches 
excavated west of the silos 
presented in the accompanying 
concentrations range from ~ 0 . 0  

. ~ . -. . - 
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3.2 Perched Groundwater 

3.2.1 To supplement existing data and more accurately determine the nature and extent 
of groundwater contamination beneath the silos, six groundwater samples were 
collected from the slant borings. Results of radiological analyses performed at 
the contract R E S  laboratory are presented in 
Of the detected radionuclides, Ra-226 was d 9 

uranium was the most frequently detected constituent in most of the borings. Ra- 
226, Pb-210, and Po-210 detected in the perched groundwater 
downgradient of the silos. s detected at a concentration of 439 ugh 
and 276 pgh in Boring 1616 and in Monitoring Well 1032, respectively. The 439 
pg/l from Boring 1616 was rejected due to lack of proper QNQC, but it should 
be noted that the split analyzed at the ice laboratory of this same sample 
detected a concentration of 390 pgh tot 

Sample splits of the slant boring water samples were submitted to the FEMP 
laboratory for duplicate total U analyses (Appendix B, Table 3). Many of the 
analytes were detected in concentrations consistent with the RVFS 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 
RVFS laboratory. Due to more stringent QNQC protocols at the RVFS 
laboratory, the FEW laboratory analyses were disregarded at that time. 
Additional analyses are now proposed to clarify the discrepancy. 

3.2.2 Perched water samples have been collected from five 1000-series monitoring 
wells located around the silos. Figur hows the distribution 
of total U in these five wells. Well , contains the highest 

idual isotope, U-238 
; these uranium concentrations may be 

attributable either to silo/decant system leakage, historic spills, or to contaminated 
backfill encountered in the boring. 

3.2.3 Possible leakage from the silos moving through the vadose zone into the 
groundwater may account for uranium detected in the shallow soils. However, 
Ra-226 has only been detected once (2.89 pCi/L) in the perched water at Location 

G:\WPSW93-386 5R8/93 
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The silos are a unique source of large quantities of Ra-226; therefore, Ra-226 
should be useful as an indicator of releases. The fact that Ra-226 has not been 
detected in surrounding wells suggests that migration from beneath the silos 
toward Paddys Run has not occurred. However, 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. 
Additional sampling and analyses proposed below will further characterize Ra-226 
as an indicator. 

4.0 PROPOSED INVESTIGATIONS 

4.1 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 15 and 16. Appendix A). A lower perched zone at approximately 
552 feet MSL was encountered in slant Boring 1616. Contamination detected 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 FEW laboratories. Due to more 
stringent QNQC procedures at the R E S  laboratory, the FEMP analyses were originally 
considered inaccurate. 

Data Quality Objectives for the proposed work are presented in Table 5 (Appendix B). 
.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 17, Appendix A). A contingency well 
will be installed at the location shown on Figure 17, Appendix A if total 
uranium concentrations in perched water samples from piezometer 1891 
exceeds 2O-ugk - - - - -~ 

b) collect a Hydropunch II(TM) water sample in the upper perched water 
zone at location (1892) west of the K-65 Decant Sump Tank (Figure 17, 
Appendix A). After cementing casing through the upper perched zone, 
drilling will continue to a possible lower perched water zone encountered 
during slant boring operations, or to an equivalent elevation if the zone 
is absent. Depending on the availability of perched groundwater, a 
piezometer or lysimeter will be installed to obtain a groundwater sample. 

. 
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c) install and sample three lysimeters in the east bank of Paddys Run 
(Figure 17, Appendix A) to determine if contaminated vadose or perched 
water is entering the stream and, by inference, the Great Miami Aquifer. 
Borings for the lysimeter installations will be installed by hand augering. 
A technical specification summary demonstrating the installation 
methodology for the lysimeters is presented in Appendix C. 

d) collect and analyze 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 FEW 
RVFS Quality Assurance Project Plan (QAPP). When more specific or more stringent,. 
the SCQ procedures will take precedence over the QAPP. Procedures for lysimeter 
installation and sampling are presented in  the attached Appendix C. 

Continuous soil samples will be collected in each boring and hand-augered location. All 
recovered samples will be radiologically field screened, stored in 500 ml glass jars, and 
archived for possible future analyses. Results of the radiological screening will be 
evaluated by FEMP CRU4 and CRUS staff to determine if additional soil analysis is 
required. 

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 40.03.05A. Appendix D). General Groundwater 
Chemistry, Limited Radiological, and Limited HSL analyses (TAL 40.03.05B. Appendix 
D) will be performed if sufficient water volume can be collected. All analyses will be 
performed at an approved RI/FS laboratory with the exception of fluorescein dye which 
is analyzed at the o 

4.2 Drilling, Hydropunch Sampling, and Installation Procedures 

4.2.1 Piezometers 1891, 1893, and Contingency Piezometer 

.- _ _  ~. Two - -1000-series piezometers, 189 1- -and 1893, will be-installed. -These 
piezometers, shown in Figure 17 (Appendix A), 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) 
at the base of the upper perched water interval within the glacial till.  

G:\WPSW91386 
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Soil boring will be installed using a truck-mounted drilling rig using hollow-skm 
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 (0.020 Slot) and riser. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ 

. . . . .  

entiLt.io.s, exce'ed:':2 . . . . . . . . . . . . . . .  

4.2.2 Hydropunch Sampling, Boring 1892 

At Location 1892, a drilling rig equipped 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 2, 3, and 4, Appendix A); groundwater 
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 collected 
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. 

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 a 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. 

_ _  
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4.2.3 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 beaiing 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 nllows 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 sample tube extends from the head 
through the lysimeter to a point just in contact with the inside base of the 
lysimeter. The vacuum exwaction 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. 

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 .preven[-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. 

G:\WPSC@91386 v28193 
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Finally, protective casing will be cemented in the boring to 
complete the installation according to RVFS QAPP procedures 
used for 1000-series piezometers. 

- 

c) 

4.2.4 Paddys Run Lysimeters 

Visible moisture has been observed seeping at approximately 5-6 feet below the 
top of the east bank of Paddys Run (approximately + S O  feet MSL) adjacent to 
the silos. Three lysimeters will be installed along the east bank of Paddys Run 
(Figure 17) 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 6 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. Two inch lysimeters will be installed with silica 
flour, 80/100 mesh sand and Volclay as described above. Because the locations 
are relatively inaccessible and untraveled, steel protective casing and final cement 
cap will not be installed; 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;. 

e surface with Volc 
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PIEZOMETER DEVELOPMENT AND WATER SAMPLING 

After final determination of the screen length and completion, a11 newly-installed piezometers will 
be developed by purging the wells dry or removing five casing volumes of water, as applicable. 

Trip blanks for Volatile Organic Compounds (VOCs) will be included with the post-development 
water samples collected (TAL 40.03.05C, Appendix D). 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 40.03.058 (Appendix D). When sampling has been completed, 
the wells will be incorporated into the site long-term groundwater monitoring program. 

LYSIMETER SAMPLING 

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 40.03.05A, Appendix D) analyses, and secondary analytical 
requirements (TAL 40.03.05B, Appendix D) if an adequate water supply collects within 48 hours 
(Appendix E). 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 Mana_gement." In general, all split-spoon and hand-augered samples will be 
collected from a point immediately below surface vegetation to total depth. Samples will be 
placed into 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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2000 SERIES WELLS, 1991 p *-- . .  
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TABLE 1 

RADIOLOGICAL CONSTITUENTS FOR K-65 SILO SUBSURFACE SOILS 

COMPOUNDS FREQUENCY OF 
(PCUg) DETECTION MEAN RANGE UTL* 

Ac-227 

Pb-2 10 

Po-210 

Ra-224 

Ra-226 

Ra-228 

Sr-90 

Th-228 

Th-230 

Th-232 

Th-TOTAL 

u-234 

U-2351236 

U-238 

U-TOTAL 

* Upper Tolerance Limit 

4/17 

10114 

10113 

11/15 

1612 1 

1212 1 

116 

16/19 

14/20 

1212 1 

1512 1 

18/19 

5/20 

18/19 

12/17 

5.03750 

24.11400 

9.55180 

1 .OS 182 

33.36869 

0.86483 

0.81600 

1.48988 

5.78871 

0.99950 

8.24267 

14.88806 

3.64660 

16.23800 

59.35667 

0.56-9.66 

0.52- 101 

0.938-62.6 

0.67-1.71 

0.6 13-206 

0.485- 1.24 

0.8 16-0.8 16 

0.768-2.06 

0.8-53.7 

0.62- 1.5 

3.34- 13.6 

0.8- 139 

0.853-9.92 

0.76- 146 

1.5 1-1 10 

N/A 

2.23 

2.23 

1.475 

2.613 

1.475 

N/A 

1.475 

2.109 

1.668 

N/A 

2.109 

0.097 

2.368 

N/A 
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TABLE 4 

PERCHED GROUNDWATER 
RADIOLOGICAL ANALYSES - RIRS 

WELL SAMPLE Th-228 Th-230 TOTAL THORIUM U-234 U-238 TOTAL URANIUM 
NUMBER NUMBER DATE (PcI/L)' (PcI/L) (PGLIb ( P C W  (PCW (rim 

. lo29 

1029 

1029 

1029 

1032 

1032 

1032 

1032 

1033 

1033 

1033 

1033 

1034 

1034 

1034 

1034 

1072 

I 

> 

9 

D 

I 

~- - 

3076 

3354 

3634 

3852 

3133 

3355 

3635 

385 1 

3220 

3567 

3173 

3961 

3122 

3850 

3356 

3636 

8213 

o4rnstss 

07/20/88 

10/23/88 

01/22/89 

04/27/88 

07/20/88 

10/23/88 

01/22/89 

05/22/88 

08/24/88 

11nolss 

03/10/89 

04/25/88 

01/22/89 

07n0/88 

10/23/88 

03/09/88 

<1 J c d  

<1 J 

<1 ' 
<I J 

<1 

<1 J 

<1 

<I 

<1 

<1 

<I 

<I 

<I R 

<1 

<1 J 

<I 

0.6 R 

<I J 

<I J 

<1 

< I  

1.6 

<I J 

<I. 

<I 

1.4 

<I 

<I 

<1 

<1 R 

<1 

2.4 J 

<1 

0.7 

NA 

<2 J 

<3 

<4 

NA 

<5 J 

<5 

<4 

NA 

3 

<2 

<2 

NA 

<3 

<4 

<2 

NA 

Results expressed in picicuries per liter (pCi/L). Data are from RIFS and are validated. 
Results expressed in micrograms per liter (p@). Data are from RWS and are validated. 
J - Estimated value 
< - Not detected. Number represents detection limit. 
NA - Not analyzed 
R - Results unusable 

1.7 J 

1.4 J 

1.2 

1.7 

84.9 

61.3 J 

82.4 

76.1 

3.7 

3.3 

4.9 

7.1 

1.3 J 

1.2 

2.6 J 

2.9 

0.6 J 

1.4 J . 3 R'  

<1 J 3 R  

<I 2 J  

<1 3 J  

96.8 256 R 

70.5 J 196 R 

92.4 230 J 

88.8 

3.5 

3 

5 

8.2 

1.1 J 

1:1 

1.8 J 

3.4 

0.8 J 

276 J 

11 R 

9 J  

15 J 

23 J 

4 R  

3 J  

10 R 

7.0 J 

4 R  

G:\WPSSC\93-3268 





b 

Parameter 

Ra-226A.J-238 

Fluorescein 

Inorganics 

VOC* 

GWQ 

Alkalinity 

Full Rad 

Misc. Rad 

Min. Vol. 

1 liter 

40 ml 

2 X 1 liter 

2 X 4 0 m l  

3 X 1 liter 

500 ml 

2 liter 

500 ml 

TABLE 6 
SAMPLING REQUIREMENTS 

Desired Vol. F'riority Preservatives* * 

.1 liter 1 HN03 

100 ml 1 none 

4 X 1 liter 2 40 C, HN03 

3 X 4 0 m l  3 40 C. HCL 

6 X 1 liter 4 40 C, H2S04 

40 C, H2S04 1 liter 5 

4 liter 6 HN03 

1 liter 7 HN03 

Filtered*** 

Yes 

no 

Yes 

no 

no 

no 

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 RVFS lab. Otherwise sample will be used for lower 
priority analyses. 

** Samples will be acidified to a pH<2 

*** Hydropunch sample may contain significant suspended silt; s'ample will be pre-filtered before final filtering at 0.45 microns. 
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: :- Porous Ceramic Lysimetcrr Shes Available with PVC Body 

CvPtYPeI 

.e.. 

'\ Tube type 
190' ( W m m )  x 17.5. (445x1) 

Lyshwter Aaeuoriua 

RyFsWork& 
D= JV iz 1993 

Pasenof44 

TIMCO" Lysimeters for Vadose - TIMCO~ Porous Ceramic Lysimeters 
Zone Monitoring . VolPmct%49 

. .  
TMCo'S" Porous Ceramic Lysimeters are constructed s i m i i  to the 
TIMCON Porous 1eflon.Lysimeters. Advanced machining techniques allow 
lhe Ceramic fitter to be threaded. Thii permits. for the firs time. a totally 
adheske and sealant free construction. Seahts, potential sources of 
axbarnination, are eliminated. The TJMCO" Ceramic Fdter Elements have a 
pore size of a446 micrometen by the menury penetration porwimetry 

. 

method (ASN W39). 

TIMCO" Lysimeter Accessory Items 

.--F Tubing 
TIMC0"praVides tubing to connect the lysimeter to the surface. Usually 
ICs' 00 fefkd or polyethylene is suitable. 

' Hand Pump --c TIMCO" Select SiIica Flour 
S i b .  200 mesh (99.8% pure) is available in 501b (23kg) plastic pails. Anow a 
nrinimum d 7 pail per installed lysimeter. Mi each pail with 2 gallons of 
distilled water to make aboul 6 gallons of silica slurry. 

-+Vacuum Pressure Hand Pump 
T 8 M a  stopcosk The pump is wed to apply mmum to the lysimeter during the pore water 

extraction phase Pressure 01 vacuum is applied to deliver the sample 

snia Flow \ 
tothesurface . 

Vacuum Pressure Gauge Assembly . 
 hen twan'ed on the iysiAer mmmiprewre tube, a~~ows for consant 
mQdtoring during the pore water extraction phase. During the sample 
fecwery phase. it mi  alert the user to potential over-pressuriration 

- - -Teflone-Stopcock and Delrin@ Shut-Off-Valves - - - 
Designed to allow easy sealing of the sample deriery and vacuumlpressure 
lines when not using a lysimeter wen head assembly. The Teflon@ stopcock 
k used with Teflofl tubing. me Delrina shut off valve is used with 
polyethylene tubing. - Lysimeter Head Assembly 
Dedgned for placement on the casing at the ground surface. i! provides a 
neat and secure termination of me tubes from the lysimeter. A permanent 
vaeutmdpressure gauge and taps for the vacuurrdpressure and sample tine 
are mounted beneath the weatherproof cap. Stopcocks and gauge assembly 
are not needed with Head ksembly. 

r- 
.. ... - .. .. 

. .  

. .  

5 
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TMCO LYSMFIEB U U h L  

Operating Principles 

RYFS work P b  
Date Jarmary12.1993 
vohnx L sation 4 9  

Page 38 of44 

me ~ i m c o ( . ~ )  L y s i w t e r  system i s  designed for long term use l~ one locatfop, 
~ ~ - ~ .  

~ r f ~ & s t  be taken with t h e - & t d a t i o n  t o  -ensure correct operation for a long 
:riod, The asscnib1.d spstem should always be checked f o r  le* prior t o  being 
I t  In the ground.. 

i o e d  be'placed 19 boreholes of at least 6" fn diameter to-allo9.for an adequate 
Uica slurry pack t o  shrround.the lysimeter- 

iis' conacedon * l c a & ' t o  the vacuum gauge on the head aSseribly. 

E the l y s h e t e r ,  'the s i l i c a  slurry.pack, Hnd the soil under'hvestigation.  
:cond.'-ked ' c d e e t f o x i  .& -the .sample iwcu+tion tabe, 

A Tube-or Cup Type-Lysbeter has an outside diameter of -1.9" or 2.375". These 

The l y s f m e t u  has''t6e vaeuudpressure outlet marked on-the lysimeter top plug. 
It ' a l l o v s  a va- 

be applfed to the &stem, thcrebp. ereathg a vacuum gradient between the faside 
The 

h is comrccted t o  . .' le head. assczdbly saqle . h e .  - * - . .  

- . The speclficai$on of the sUca*flour d e d - t o  surrounii the ' h s k l e d  l y i i n e t e r  
s critical and should- only' be purehsed from Timco. If a 6".Eiorehole %f-&ed,* 
single .SO -."pail ~ l l l  be tiufficient f o r  ca;h lysimceer -F&tpf&on- .The near 

5 =de. into'a s l d  , h t h  -&led miter before placement... .The' siX& slurrp 
5 used t o '  &staMLsh a eontininnn between the lysimeter and: the :&ounding s o i l .  
Lnce the Timco<PS) sili-ca is not. water soluble, It' h e d f a t e l y . . b e g i P s  t o  separate 
tseif from the-distilled Fxter. p e n  placed fn the ground. t h e ' k t e r  migrates 
z to  the soff ind &+abl&hes, the coneintlitp required for d a c e :  tension t o  be 
r d t t e d  :ih. ;?p '&tuard .directi-iih' .upon application of 'a vacmn.'.. Ti& a i l b v s .  
ux m o i s t u r e  Ltta.&ed,Y the 'sail p e d e s  t o .  be d& hito t€i+.'iys+ete$ through . 
be s-ca p a c k  - - . . . -  :. - - . . ..;. 'd .. 

- - _  . .  .. . .  
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TMCO LYSRETEE MANUAL 
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Datr Jsnoary 12,1993 

Volwne L saticm 49 
P 8 g C 3 9 O f 4 4  

~sscmbling the Lysimeter - 4486.: If properly h t a l l e d ,  the typicdl lysimeter system w i l l  be utpected t o  p r o s e t  
representative saqles for several. decades. It is therefore h p o r t a n t  t o  cheek- 
>ut the system thoroughly before taklng it t o  the fnstallation s i t e .  
Lastallation the system should be pressure and/or vacuum tested to ensure it is. 
Leak free. 

The .lysimeter system components supplied by Tlmco are cleaned and packed kr 
Flastic  bags. - 
Jrocedures required for equipment used t o  obtain sanples for subsequent d c r o - a n d y s h  
,f trace pollutants. .If complete decontadnaticm is required, see the s e c t i o n  
t i t l e d  " D e c o n t e t i o n  Procedures" and/or follov those specified f o r  the s p e c i f i c  
job. 
pass a t  least  2 l l t e r s  of d i s t i l l e d  water through the poreus -section t o  ensure 
Eomplete reaoval o f  the Uquids used for the decon&tioa. bfter.  thib procedure .. . 
Ls coqdeted the components should. be bagged. -Subsequent handllng should be done 
LU a clean &ea u s s g  s t e r i l e  gloves. 

requZr&ts .of the order. Mixing these wish copOnents from other soufces a y  .. . . 

P r i o r  t o  

They have not been subjected t o  the rigorous decontadnation 

Xote that if the lysimeter body is decontamhated it vlll be necessary t o  

- * -  .The system components supplled are manufactur.ed Gy-Timco t o  sat is fy .  t h e  . . .  . .  
Lead to.'inconpatibiUty . *  probl- resulting in leakage or fai lure of t h e  l y s i n e t e r  .- system. - - 
l). .&semb'ly of Tubing t o  Fittlnds. 

- .. - rubidg, because of i t s  sgppexy namre and r i g i d i t y ,  has-so 'be s p e d a U y  grooved 
before a f i t t l n g  is atticbed. 
of the f i t t i n g  and cause leakage. Tlmco normally grooves each end o f  the tubing 
supplied with the order. 
the nev end w i l l  need t o  be grooved using a special grooving tool a v a i l a b l e  fros 
Tinco..'.Tbe tool not only cuts the groove but also places the groove a t  the corzect 
distance from the end of the tube. 

Failure to do so vill a l l o w  the tubing to .  s u p  o u t  

If the ipstallation'requlres the tubFng to be shortened 

2). bssemblLng the' System. 

-'As.rmentioned earl ier,  it is suggested that the complete system .be asseabled 
avay from the installation s i t e .  
under clean conditions. 

ThLs w i l l  r l l o v  for  tl ie assembly a n d - t e s t i n g  
The assembled.lysimeter may then be e a s f l y  placed a t  the 

job site..  . *  . 
-. - . .  - .  , 

The *&embly should be* w i t h  &e attachment. of  the v a c u d p t e s s u r e .  and s q l e  
evacuation lines to the lysimeter top plug. If necessary cut each to  length, -king 
certain cuts are clean and v e r t i c a l  to the 'horizontal length of the tubipg. 
the previous hstxuctions for the groavlng. Note that the Vacumn /Pressure o u t l e t  
at  the top of the lysimeter plug k =ked with'a "V". 
end of the tube-couaected t o  this f i t t fng i s  suitably marked or tagged-. 
provide assurance that the tubing is correctly connected t o  the T h c o  Head Assembly. 

. .- . .. . .. -.- -_ - - . . _  
e. -.. Follop 

Hake certain that  the other 
- This - -  

. .  .. . . 
I f  the i p s t a l l a t i o n  5s t o  tnvoive threaded r i s e r  easing of appropriate length, 

Pass the tu0 tubes from the lysimeter through the casiog assemble i t  a t  this  time. 
string.  
Lines t o  the bottom of the head assembly. 
i s  connected in the vacuum mode. 
t o  Attach the end of the tubing to  the hand pump (black end). 
nay now be tested for leaks. 

To complete the assembly attach the sample evacuation and vaeuudpressurc 
The T h c o  VacudPressure Hand Pump 

Ihe black female hose connector should be used 
The rssembled system 

6 

.. . .  
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Testing the System .- 

Iffective  use of the l y s b e t e r  spstarrequlres that there be no a l t  leaks. 
iethods are described to check &e assembled system for leaks.* . 

Two 

'ressure Testing 

Cocpletely i n e r s e  the lysimeter and the head ttsejibly couponents, except 
For the gauge, in vater. 
:he vacuum/pressure . l ine f i t t i n g  on the head assenbly. 
jressure. 
3 l t e r  section should give off  b+bles-over its entire  gurfacc area. 
Lrc observed In the tubing-f i i t ings,  dissassemble and check for correct a s s d l y  
znd recighten. 
msembly nay be wzapped .sdth Teflon(R). tape prior . to  reassembly.. Leaks involvi3g . 
che body components of -the lyslmcter should be checked f o r  eltanllness,  particularly 

Connect the pressure o u t l e t  of- the. Tlmco Hand Ptnp. t d  
Apply 15 psi.  of air 

Observe all connections for eddence of bubble leakage. The porous 
If leaks 

Leaks a t  the fitting.coniections . t o * t h e  lysimeter body or &e head 

:he surface that touches the 0-giags. ..... 
. .  . .  

Jacuum Testing 
* G .: 

The pokok f i l t e r  media, of the. lysimeter body is 'seal6d off  .vi& a latex or 
Flexible p l a s t i c  meabrane. 
a d  securing it t o  the body.of &e 1ysimeter.above the porous' f i l t e r .  
%ae sanple valve. 
>art on the head assembly, zmd apply a vacuum i n  =cess of 20 inches o f  mer&. 
%ut off the Tacuum val&. 
Eor several  hours. and then recheck the vacuum reading. 
tpches of mercury may b e  q e c t e d . .  If a Large drop is noted,. check and retighten 
LU conaectiois as described above, ' - .  

Secate a seal by placing rubber bapds ovei the membrane 
Shut o f f  

Connect the va&uau +et of the pump t o  the vacuumfpressure. 

Xote the vacumnr'eading on the gauge. k 2 v e  the -stem 
A . s a a U  drop of  up t o  3 

?rewett& the Porous F i l t e r  Media .. 

. .  

. .  
- .  . -  -. . .  
, ._ 
. . .  . .  

Finally,  .before taking the assembled lysimeter &step t o  the h s t z l l a t i o n  
s i t e ,  Timco(pl) recommends that the lysimeter body be placed Ip d i s t i l l e d  v a t e r  
and a vacuum o f  about 15 inches of. mercury be applied f o r  1 -hour. 
prevets a l l  surfaces of the porous f i l t e r  media,. eUminating any entrapped air 
in the f i l t e r  media. 
d i s t i l l e d  vater i f  no r i s e r  casing I s  used, 
Eloat on the wet silica sluqzy d e n .  placed in the borehole. 

This procedure 

The lysimeter should be i a s t a l l e d . w i t h  the -body f i l l e d  L i t h  
An empty, unsupported l y s i s e t e r  w ? Z  

-.*' 

. .- 
f .  

k NOTE - A l l  Timco Lysimeters are tested a t  Tfmco prior t o  shipping. F i t t i n g s  4- -. - . . . .  

- __ _ _  
m y  loosen during tansit. 

_ _  - _ _  _ _  - _-  __  _ -  

. _  # 

. .  

7 

. .  
mlm 

t . t  

. .  
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Instal lat ion and Evacuation of the ShaUou Lysimeter 

Che.fPstallatioo of a TLmco Lysimeter System should be ln  accordance Vith the 
Collovfng procedure. 
iepths a Tinco(TH) Deep-Sapling Lysimeter should be used. 

1). Borehole .Preoaration 

I t  is suitable for depths of up t o  20 feet . .  For greater 

%e borehole must provide adequate space t o  all& the lysimeter body t o  be 
surrounded by the s i l i c a  slurry pack. 
Larger borehole. 
5 l u r q . a l l  arouad the porous f i l t e r  of the l y s h e t e r .  
La m a h t a b l n g  an open borehole, use casing t o  hold back the m a t e r i a .  
d t e r  installation of the s U c a  pack and lysimeter p u l l  back the casing and *tall 
D bentonite plug. 

For a 2":diameter lysimeter use.a  6" or * 

The borehole must allow for at l e a s t  a l.Sw thklcness o f  s u c a  
If  d i f f i c u l t i e s  are zsrticipatcd 

I s e d i a t e l y  

2). WIrfng t h e  S i l i c a  f lour Slurry -. ... 
The Timco(7X) 200 mesh, 99.882 pure crystall&e s i l i c a  flour is mired F i t h  

Iistilled'water us-g a ratio  of uo a. v a t e r  t o  450 grrrrcs of s ~ c a  flour.' 
rinco Sil ica  Flour Is supplled in'.a 50 lb. sealed p a i l .  
2 gallons 'of d i s t i l l e d  water t o  make the slurry and r l l l  be s u f f i c i e n t - f o r  a s l n g l e  
l y s h e t e r  i c s t z l l a t i o n  i n  a 6" borehole. 
vtter with constant stirring.  
C a n s t a n t - s t w ?  is essential  as the s i l i c a  is hot. water soluble and 
if not agitated, . . 

3). 

The 
This r l l l  require about 

Add the flour slovly t o  the distilled 
'me d x  must be completely blended'and l q f r e c .  

-settle 

. -  
P l a d n q  the S i l i c a  Slurry Pack. 

Pour part o f  the s i l i c a  slurry into-the borehole t o  provide a bed f o r  the . 
Depending upon the borehole diameter, betveen a quarter and - 

lysimeter, 
tube-tppe lysimeter. 
a third of the t o t a l  & is usually sufficient 

particular care-to  make certain that the lysimeter body is central ly  located vlthln 
the borehole diameter. 
of  the unit i s  essential.  
and accurate placement. 

TIic balance .of the s i l k a  slurry should now be poured into the borehole t o  
conpletely cover and surround the l y s h e t e r  body. Note that you must. have the: . 
lysimeter in i n t h a t e  contact with the silica slurry and the s l u m  mLtst fw all 
voids fn the  bottom of the borehole. The Lysimeter should be suppor_ted at the 
surface w i t h  stakes for at least  2 hours until the silica sets: 

second bentonite seal i s  suggested near h e  surface. 
can be achieved v i t h  the Timco(.m) Lysimeter Head Bssetbly and a.Tbco('M) Security 
Cover s e t  in  concrete. 

A mfn4mum of 4" depth for the cuptype lysimeter -and2" for  the 

The Tinco(724) Lysimeter System should nov'be lovered i n t o  the borehole. - Take 
A minimum of 1.5" of  s i l i c a  slurry around the annular a r e a  

T h c o  suggests Deka-Seal(R) casing be b e d  f o r  support 
Centralizers. v i U  also assure correct- placement. 

- 
A bentonite s e a l  should be-inktalled next, folloved by tampedbackfill. A 

Protection a t  the surface 

* !  

. .  
.. 
. .  . . : 

. .. 

.. I : 

... . _. 

.. . . .  .:.. 

.. . .  

.. 

4). Activating the Lysimeter 

If the  lysimeter =as f i l l e d  v i t h  dist-ed vater before h t a l l a t i o n ,  th i s  
should now be removed and discarded. 
stopper in a collection flask. The flask should be of adequate sfze t o  hold the 
sanple from a f u l l  lysimeter. ThFs method it unlikely t o  disturb the silica pack 
and break the seal between the pack and the porous section of the lysfmeter which 
'would result fn a lysimtcer system failure.  

. 1. Open the vacuts-pressure valve and the sample valve on the head assembly. 
2. Attach the tube from the sample p o r t  on the head assembly t o  the hole l a  

I b c o  recommends the use of a two port rubber 

8 mm 
G \9;RsS\R1'wI71 



Nbber stopper. 

Time0 Band Pump. 

the collection f lask.  

(Tube to protrude about 1" into the flask). 
3. Attach-the second tube f m m  tbe flask t o  the vacuum-pressure inlet on the 

4 .  Apply a pentle vacuum to the q s t m ,  the d i s t i l l e d  water vlll flow into 
(Tube t o  be flush with the bottom of the ntbber stopper). 

After rem- the d i s t i l l e a  water from the lysimeter, you are ready t o  a c t i v a t e  
the lysimeter to obtain a sample. 
after ipStallalatiOn, it -.be necessarp t o  remove and d i s c a r d  the d i s t i l l e d  water 
used t o  make up the s U c a  pack. (Remove a Fater volume e q u i v a l a t  to  approdzaately 
one third o f  that hsed .to.make up- the slorry).* 
a few days, the vater in the silica p a & . w i l l d g r a t e  i n t o  the 6urxounding SOU 
and establish the c o n t h d t y  needed between the porous. f i l t e r  m e d i a  and the soil. 
Samples collected fn this situation should be considered representative. Use the 
follorriPg steps t o  a c t i v a t e  the system. 

Lf you start the activating procedure h e d i a t e l y  

If the ' h s t a r t i o n  is l e f t  for 

I. a s e  the sample evacpation valve. .. - .. 
. 2. ' h e c t  the vacumn.iplet of the Band Puirp-to the va&ressure port on 

3'. &ply-% vaeurrrp of 18-21'lnches of mercury and klose th; vacuum-pressure 

4 .  When the gauge reads 10 inches of merCury.or lessI evacuation of F a t c r  

the Head Assembly. 

valve. 

should be attempted. 

. . 

(Up to 24 hours may .be needed). 

* Fghwm.FI: 
. 

Using 2 gaUohs (7570 mls.) t o  A x  the sildea s l e  vould mean that 
the-fizst '.6 gallops (2271 mls.) of  d i s t i l l e d  water should be discarded. . .  

. .. 
* .  

. .  

: -  . .  0 .  . .  . -  -. 
1 . .  

.: : - 
4- .. :. . . 

5). Evaeuatlng the L y s h e t e r  with Pressure 
.. 

2hc l y s h e t e r  body l s  pressurired and the sample is driven to the ground surface, . .  
A pressure of -44 p s i  is required for each foot of depth. 
9 p 3 i  - w 5 U  be needed t o  -li;ft.the sample. 
v i l l  depend upon the s o i l  conditions. 

For a 20' iPstalLatioa 
T h e  the tiken to accumdate a S a q l e -  

. 
- 

Sampling fntemals separated by 48 hours 
arc not uncommon. Use the following steps to evacuate the lysimeter. or more 

1. 
2. 

3. . .  

4 .  
i -  

@err the sample evacuation valve and- the vacurrrepressure valve. 
Connect the pressure outlet of the I+nco(pI) Rand Pump to the vacuum-pressure 
port on the lysimeter head assembly. 
Pressure shodd be increased gently'until 9 psi is achieved. (If 9 p s i  
were applied Instantly,  it Is possible the s i l i c a  pack would be damaged 
resulting i n  a lysimeter system failure). 
Sample is forced up through the evacuation line and into a sample c o l l e c t i o n  
f lastc 



Head Assembly .Port 

S.aple Po= on 
Head A s s d l y  . 

. .  
. 

~ ... . - ~. - 
~~ - - . . - - . ~_. - . - - . . .  

.-. 
.. .. . . 

! . .  
, -  .' . .  

. .  - c-rn - .  Ir. 

. -  . .. 
'Ibis method is tmUcely t o  dishirb the s m c a  pack and a l s o  reduces the 

possibility of sample aeration. 
greater than 20 feet 19 depth. 
is required. 

T h o  does not recommend this method for inscallatiom 
A two port rubber stopper in a c o l l e c t i o n  flask 

Use the following steps to evacuate the lysimeter. 

1. Open the vacuum-pressure valve and the sample valve on the Head Assembly. 
2. Attach the tube from the -le port on +e Head Assirmbly t o  the hole io 

3. Attach the second tube from the f l a s k  to t h e  vacuum-pressure $.oit'aoxhh.> 

4 ,  &ply a gentle vaeuum t o  tbe sp te i .  the s q l e  vill-flov i n t o  the  collection- 

the rubber stopper. 

'T4Mo(lZf) Hand Prrmp. 

(Tube t o  protrude about 1" into  the flask), . 
(Tube t o  be flush vith-the bottum of the rubber stopper). 

* .. . flask (Flask t o  be of adequate site to hold the sample fr? a full lysimeter). 
. . .  . .  .. . . . .  . .  . s  . .  . .  . .  .. . .  . .... _ .  . .  . .  

- ; :  

.. . . . .  . .  . s  . .  . .  . .  .. . .  . .... _ .  

- .  . .  

. .  10 
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Cleaning and Decontandnation 

The following advfce is provided by Iimco, 
provides no guarantee that the procedures w i l l  ensure that a Timco product has 
been 1002 cleaned. 
proper p u r i q  charactekistic required under state o f  the art conditions, 

Teflon(R) b Ceramic Components 

T h c o  can assume no liab-ty and 

Timco does however believe that the procedures VFIl g i v e  the 

Step 1 - Disassemble a l l  components, 

Step 2 - Prepare a narmdl solution of Hydrochloric Acid, 
(120 g, concentrated HCL diluted lp 1 l i t e r  d i s t i l l e d  vater).  

.. 
a. 

.Step 3 - Binse a l l  cumponents io distilled water, 

Step .4 - Submerge a l l  components in this solution. f o r  30 ninutes nddmum. 

- . .  
e . .  '. .Use a t o o l  t o  remove from the solution. Soak in d i s t i l l e d  water. 

Step 5.- Resubmerge the components in d e a n  vater a t  least 2 more times t o  

Step 6 - T b c o  beUepea an additional step of an Isopropyl Alcohol (&A) b a d  

remove a l l  traces of Eydrochloric 'Acid, 

-and then another bath of Hydrogen Perodde should render the equipment 

. Step 7 - In a l l  casu a ' f l n a l  r inse in d i s t i l l e d ,  deionized rtater should easuzt 
that the device k then suitable for representative sampling, 

e .  . clcan. . .  

PVC Compinents 

Step 1 - All products must be .thoroughly d e k e d  of  loose PVC p a r t i c l e s ,  
machining burrs and any other loose materials both inside and out. - 
(Thco n0-y does this, vith all products shfpped, b i u t ' o c c a s i o d y  
&takes do happen), . . 

: . .. 
* 

* .  
'\ 

Step 2 - Prepare a suitable 1sop;opyl Alcohol (IPA) bath which vzll allow 

Step 3 - A l l o w  prodacts t o  r d  fully hmersed f o r  a'period of no less tk 

Step 4 - Btmove -products &th elem surgical gloves t o  reduce chances o f  .new 

t o t a l  h e r s i o n  of &e product t o  be decontaminated, - 
_ - -  _ _  - 1 0  minutes; -. _ _  - 

, contadnation. . A l l o w  excess IPA t o  drain o f f -  

. .  
. .  

..e: 

. .  
..a. 

_. .. 

' .. 

. .  

.. . .  .. . 

. ... 
-. - 

:. .. 
.: - .  
:. 

'. . . .. . :.-- 
4- .. 7. .. .<.{. . ... 

.. . . _  
~ ~. -~ . .. 
. .  

.. . 

1 .  

. .  
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TIMCO MANUFACTURING, INC. 
coMpLmLINEwGRouM)~~PRooucTs 

851 RFIEENTH SREEr. P.O. BOX 8 
PRAIRIE DU SAC. WISCONSIN 535T8 

TOLLFREE 1- 
FAX !I!ElAXSMI'iPltBL SHEET PHoNE1- 

. FACSIMILE: 

DATE: March 29,  1993 . 

TO: Tom Anderson 

ATTEHTIOI!X: Tom Anderson 

FBX EO: 513-738-9509 

d E E t  OF PAGES: 1 (f4cLoDIXG THIS TRBHSMITTBI, SHEET) 

Dear Tom: 

In response t o  your inquiry about installing lysimeters with. w e t  
silica flour vs- dry silica flour, ne are unaware of aay recent 
installatioris of lysimeters utilizing dry  silica flour, 'The 
reasoning' behhd using wet silica flour is to establish good 
continuity between the soil under investigation and the filter 
media (ceramic or Teflon). we recommend Once the silica slurry 
pack is in place and the lysimeter installed, an amourit of water be 
removed from the silica pack, so that yon donot  haye excess e t =  
in tight s o i l  conditions (please see enclosed instructions from our 
instruction manual) . 
There was a tiate w h e n  d q y  silica f l o u r  w a s  used, but it appears 
through-much experimentation, - _ _  it does not work as - well as - w e t  
silica f lour.  - _ _  - 

If you have farther questions or need clarification please do:not 
hesitate to call- 

Sincerely, 

m k  
Hark O'Donnell 
?&a.rketing/sales Manager 
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' VMCO" LYSIMETER 'MANUAL. 
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7. ClOSe the vacuum/pressure valve and open the sampre valve on the head EtSWlTbly. 

2 Atfach the tube from the sample port on the head assembly to the hole in the rubber stopper, 

3. Attach the second tube from the flask to the uaanmt/pressure inlet on fie TIMCO'" Hand pump- 

A Apply a genfie vacuum to the system, lhe disti[led w&er wiil flow into the colktion fiask 

uUbf2 t0 P f a b e  about 1" hb the flask) 

nube to be flush with the bottam of the rubbet stopper.) 

(See illustration) 

5) Evacuating the lysimeter 

After removing the ds~bited water fnrm the ~ p i m a e r y o u  are nzaciy to charge the Lysimeter to o k i n  a 
sample, If you startthe charging pmcedm immediatel yafter installation. it will be neaxsaryto d b d  
thedistilled water used ta make'upmesiiicapzdc c~emo~e awaterwlomeequivafentto appmX!malW 
one third of that used to make up the sfwry,) If the instaIIatfon Is left for a few dzys, the vmler in the SI- 
pack will migrate into the sumundlng SOa and'ksabflsh the OOnttnuZty neede4 between the WIWSmtef 
media and the sciL Samples wlIected In tNskZt&fan should be colisMered rep-- 

I. CXose the vacuum/prssure valve and open ffte SampIeMive on the head assembly. 

2 Confhue applying a gentle yacuum a the Lysimeter until a reading of 

3- when the gauge e t0 inches of mercury or 

. 

inches of meruiry is 
rea&ed-QuicklydosethesamplepoR 

24 hours may be needed) 
evacuation of Wer sholrid be attemptek (UP tP 

'ticamPle: Using 2 mons (7570 NU,) to mix &e s?rrca sftiny waufd mezn --the first -6 @fors'(pT( 
Ink.) Of  dISt(l1ed W a e r  should be discarded 
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 
PMMARY GROUNDWATER SAMPLES 

TAL 40.03.05 A 

FEMP M/FS - RADIOLOQICAL - ANALYTICAL PARAMmRS 

RAMOLOGICAL Pay kern 

I 11 (Radium226 
21 IUranium238 

Printed: 27-May-93 ITOR File: LMH-TAL3: 400305A.WK3 29-3an193 T' p. 
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 
SECONDAKY GROUNDWATER SAMPLB I REU) BLANKS/ WNWTES 

TAL 40.03.05 B 
FEMP R/FS - LIMITED HSL - ANALYTICAL PARAMmRS FEMP W/FS - GENERAL GROUNDWATER W A U M  - 

ANALYTICAL PARAMETERS 

GENeWCHENlSTRY 

1 Aluminum 

3 Mi 
2 Antimony 

A Rariiim 

cobalt 

50 

47 

-~ 

MIS.  GENERALCHEUlSTRY 

143 

FEMP RllFS - RADIOLOGICAL - ANALMlCAL PARAMETERS 

Rinted: 27-May-93 ITOR 

K 
f t  - 5 t  

File: LMH-TAW: 400305B.WK3-29-Jan-93-REVOO2 
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 
TRlP BLANKS 

TAL 40.03.05 C 

FEMP WPS - LIMITED HSL - ANALYTICAL PARAMETERS 

vounE ORWNICS Pay Item 

47 

printed: 27-May-93 ITOR Fib: LM H-TAW: 4oo305c.W K3-29- Jan -93-REV00 1 
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 
SAMPLES TO BE ANALYZED ON-SITE 

TAL 40.03.05 D 

FEMP M/FS - MISCELLANEOUS - ANALYnCAL PARAMETERS 

YISC. PARAYEIERS 

1 I I FluoreeceinDye I 

hinted: 27-May-93 FERMCO File: LMH-TAL3: 400305D.WK3-25-Mar-93-REV000 
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ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 
HYDROPUNCH II SAJMPLING / PIEZOMETER / LYSIMETER 

LOCATION No. 1892 

PROPOSED SAMPLING SEQUENCE 

E 

ACTUAL SAMPLING SEQUENCE 

e...... 

- 
- ACTUALTOTALS --  

_ _ _  
- - ESTIMATED TOTALS -- - 

0 - 1  0 - 1  



FIGURE 4 
ADDlTIONAL PERCHED WATER CHARACTEREATION IN THE K-65 AREA 

LOCATION No. 1891 
PIEZOMETERS 

PROPOSED SAMPLING SEQUENCE ACTUAL SAMPLING SEQUENCE 

ACTUALTOTALS - - - 
. .  

ESTIMATEDTOTALS - - - - - - - 

1 

f a  
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L FIGURE 5 

ADDlTIONAL PERCHED WATER CHARACTEREATION IN THE K-65 AREA 

LOCATION No. 1893 
PIEZOMETERS 

PROPOSED SAMPLING SEQUENCE ACTUAL SAMPLING SEQUENCE 

__ _ .  - ESTIMATED TOTALS - ._ ACTUAL TOTALS 

1 
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FIGURE 6 -.. 
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I ADDITIONAL PERCHED WATER CHARACTERIZATION IN THE K-65 AREA 

I LOCATION NO. 1894 
LYSIMETERS 

PROPOSED SAMPLING SEQUENCE ACTUAL SAMPLING SEQUENCE 

~ ESTIMATED TOTALS - - ACTUAL TOTALS - ~ - 
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FIGURE 7 

ADDITIONAL PERCHED WATER CHARACTE€UZATION IN THE K-65 AREA 

LOCATION No. 1895 
LYSIMETERS 

PROPOSED SAMPLING SEQUENCE ACTUAL SAMPLING SEQUENCE 

* 1 
- ESTIMATED TOTALS 

Rum 

ava - 
Rulm 

ACTUAL TOTALS- -. - 

.._ 



FIGURE 8 
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ADDITIONAL PERCHED WATER CHARACTEFUZATION IN THE K-65 AREA 

LOCATION No. 1896 
LYSIMETERS 

PROPOSED SAMPLING SEQUENCE ACTUAL SAMPLING SEQUENCE 

c z m  
U U O .  = { =  RUQm 

~ ACTUAL TOTALS- _ _  ESTIMATED TOTALS - 
_ _  

1 
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