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EXECUTIVE SUMMARY

Three new lysimeter stations were installed on the north rim of Engineered Trench 3 (Figure ES-1)
at the E-Area Low Level Waste Facility (ELLWF). These stations were designated as ET3-VL-3,
ET3-VL-4, and ET3-VL-5. The stations were installed in a line with the two existing stations
(ET3-VL-1 and ET3-VL-2) and spaced approximately 100 ft apart. Two lysimeters were installed
at each station at the depths shown in Table ES-1. Lysimeter placement was based on borehole
lithology and was comparable to the existing lysimeter stations. The deepest lysimeter at each of
the three new lysimeter stations was designated as the action-level lysimeter.

Following installation, the lysimeters were purged and placed under vacuum for sampling.
Sampling occurred in December 2020 with each lysimeter producing 1000 ml of water for tritium
analysis. All lysimeters were below the administrative limit for ET3 (43.7 pCi/ml) with all but
ET3-VL-5 (222) at background levels. ET3-VL-5 (222) had a tritium concentration of 27.5 pCi/ml.

With the addition of the new lysimeters at ET3, the vadose zone monitoring system is now
comprised of 309 active lysimeters at 102 lysimeter stations. There are 93 action-level lysimeters
at 102 stations.
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Figure ES-1. New Lysimeter Locations at ET3.
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Table ES-1. Construction Details for New ET3 Lysimeters.
SRS SRS Ground | Lysimeter |Lysimeter| Action Tritium
North East | Elevation | Elevation | Depth Level | Concentration
Station Name (ft) (ft) (ft msl) (ft msl) (ft bgs) | (pCi/ml) (pCi/ml)
ET3-VL-3 (236) | 78614.41 |57764.17| 2759 236 40 43.7 2.26
ET3-VL-3 (222)' | 78614.41 |57764.17| 275.9 222 54 43.7 1.68
ET3-VL-4 (233) | 78659.91 [57674.15| 275.2 233 42 43.7 0.95
ET3-VL-4 (224)' | 78659.91 |57674.15| 2752 224 51 43.7 1.67
ET3-VL-5 (236) | 78705.96 |57584.55| 274.9 236 39 43.7 0.83
ET3-VL-5 (222)' | 78705.96 |57584.55| 274.9 222 53 43.7 275

IAction-Level Lysimeter
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1.0 Introduction

The E-Area Low-Level Waste Facility (ELLWF) is a radioactive waste disposal site at the
Savannah River Site (Figure 1). It is approximately 200 acres in size with a 100m buffer zone that
extends out to the point of compliance. Disposal units within the footprint of the low-level waste
facilities include the Slit Trenches (ST), Engineered Trenches (ET), Component-in-Grout
Trenches (CIG), the Low-Activity Waste Vault (LAWYV), the Intermediate-Level Vault (ILV), and
the Naval Reactor Component Disposal Area (NRCDA) (WSRC, 2007). The facility provides
disposal capacity for solid, low-level, non-hazardous radioactive waste and has been accepting
waste since 1994 (WSRC, 2007). The ELLWF is situated within the General Separations Area
(GSA) of the Savannah River Site (SRS) immediately north of the Mixed Waste Management
Facility (MWMF).

The ELLWEF is regulated under Department of Energy (DOE) Order 435.1 (DOE 1999) and is
operated in accordance with a DOE approved Performance Assessment (PA) (WSRC, 2007). The
E-Area Performance Monitoring Program provides assurance that the facility is operating as
expected and predicted by the PA. As part of the Performance Monitoring Program, SRS operates
a vadose zone monitoring system comprised of suction lysimeters to monitor the release of tritium
from the disposal trenches. At most of the lysimeter stations, the deepest or second deepest
lysimeter is designated as the Action-Level (AL) lysimeter

Engineered Trench 3 (ET3) is located in the northwest corner of ELLWF (Figure 1) and was placed
in operation in 2013. As of November 2020, ET3 was 86% full. In 2016, two lysimeter stations
were installed along the north perimeter of ET3 (Figure 2). These lysimeter stations were
designated as ET3-VL-1 and ET3-VL-2. Each station consists of two lysimeters with the deepest
lysimeter designated as the action-level lysimeter (Table 1).

The objective of this project was to install three additional vertical lysimeter stations along the
north perimeter of ET3. The purpose of this report is to provide the construction details and layout
for the new lysimeters and to present the tritium data from the initial sampling of the lysimeters.

2.0 Summary of Field Activities

Drilling and lysimeter installation occurred during October 2020. Drilling services were provided
by Cascade Environmental, LLC. Technical oversight of the drilling activities was provided by
SRNS Geotechnical Engineering personnel. Three new lysimeter stations were installed along the
north perimeter of ET3. These lysimeter stations were installed in a line with the two existing
lysimeter stations (ET3-VL-1 and ET3-VL-2) and were spaced approximately 100 ft apart. The
new lysimeter stations were identified as ET3-VL-3, ET3-VL-4, and ET3-VL-5. Figure 2 provides
the layout of the lysimeter stations at ET3. The new lysimeter stations, together with the existing
stations, span the length of ET3 on the north side of the disposal trench.

2.1 Coring and Lithologic Logging

Vertical borings were completed at each lysimeter location using sonic drilling technology (Figure
3). Sonic drilling involves using a dual cased setup and high frequency mechanical vibration to

1
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collect continuous core. At each location, four-inch diameter steel casing was used to collect core

through six-inch diameter steel override casing. All three boreholes were dry drilled meaning no

drilling mud or water was used to advance the casing or to remove cuttings from the borehole.

Each borehole was continuously cored from about 10 ft bgs through 90 ft bgs. The resulting core
was visually described, and detailed logs were documented for each borehole (Appendix A).

Lithologic logs were developed for each borehole based on gamma-ray logs and CPT logs where
available. Gamma-ray logging was performed on each borehole once the target depth was
achieved. Gamma-ray logging measures the naturally occurring gamma radiation from sediments
containing gamma emitting radionuclides. Generally, clays emit more gamma rays due to
radioactive potassium, uranium, and thorium than do sands as these radionuclides are not as
prevalent in sand. Therefore, gamma logs provide an indication of sand and silt/clay zones. The
gamma log data collected from each borehole are presented in Figure 4.

Prior to the start of drilling, a CPT push for lithology was conducted at ET3-VL-3 to assist with
the placement of lysimeters. Originally, it was planned to conduct a CPT push at all three lysimeter
stations. However, excessive rainfall made ET3-VL-4 and ET3-VL-5 inaccessible to the CPT
truck. The lithologic data obtained from the CPT push at ET3-VL-3 are plotted in Figure 5 and
the vendor supplied log is presented in Appendix B.

2.2 Lysimeter Installation

The lysimeters installed at the new ET3 lysimeter stations were SoilMoisture® Equipment
Corporation Model Number 1920F1 vacuum soil water samplers (Figure 6). The model 1920F1
suction lysimeter is constructed from 1.5 diameter polyvinyl chloride (PVC) and is supplied by
the vendor completely assembled. The lysimeter is fitted with a 2-bar porous ceramic cup on one
end and two 1/4” service ports on the other end. Polyethylene access tubes are used to apply
pressure/vacuum (black tubing) and to collect water samples (green tubing). These tubes connect
to the service ports on the lysimeter and extend from the lysimeter to the ground surface through
I-inch diameter PVC riser pipe. The riser pipe connects to the body of the lysimeter with a
standard PVC reducing coupling.

The lysimeter assemblies (lysimeter, tubing, and riser pipe) were completely assembled at the
ground surface prior to installation. The porous ceramic cup on each lysimeter was soaked in
water for several hours to saturate the ceramic cup (Figure 7). Once saturated, the lysimeters and
connections were leak checked by applying pressure to the pressure/vacuum port. After the
integrity of the lysimeter, tubing, and fittings were verified by leak check, the first section of 1-inch
PVC riser pipe was connected to the lysimeter body using a reducing coupling. The lysimeter
assembly was then lowered in the borehole and riser pipe was added as needed to reach the target
depth.

Figure 8 presents a schematic diagram of lysimeter completion for the ET3 lysimeter stations.
Installation reports for the ET3 lysimeters are presented in Appendix C. At each lysimeter station,
both the shallow and deep lysimeters were installed within the same borehole (Figure 8). Each
borehole was drilled to a total depth of approximately 90 ft bgs and backfilled with bentonite hole
plug and pellets to target depth. A slurry of silica flour was then added to ensure good contact
between the ceramic cup of the lysimeter and surrounding soil (Figure 9). The lysimeter was
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placed into the borehole and firmly seated into the silica flour. Filter sand was backfilled to cover

the lysimeter in the borehole. The shallow lysimeter was installed in a similar manner as shown

in Figure 8. A protective casing (6-inch PVC) was installed at the ground surface along with a

concrete surface seal and pad. The final layout of the new ET3 lysimeter stations is provided in
Appendix D.

2.3 Lysimeter Placement

The conceptual model for placement of the new lysimeters at ET3 was to maintain consistency
with the existing lysimeter stations (ET3-VL-1 and ET3-VL-2) while honoring the local lithology
observed in each new borehole. The existing lysimeter stations ET3-VL-1 and ET3-VL-2 each
have two lysimeters with the deeper of the two lysimeters being designated the action level
lysimeter. The strategy for placement was to locate the new lysimeters in sandy zones above
silt/clay layers while maintaining consistency with the elevations of the existing lysimeters. This
may improve the odds of collecting samples due to perched water at this interface. Lysimeters
were not placed near the water table and capillary fringe due to the possibility they could be
influenced by contaminants in the water table aquifer. The water table near ET3 was at 71 ft bgs
surface at the time of installation.

The core description (Appendix A), gamma logs (Figure 4), and CPT logs (Figure 5) were all used
to select the depth of installation for each lysimeter. More weight was given to the core description
for lysimeter placement in cases where the logging results and the core description differed. The
placement of the new lysimeters at ET3-VL-3, ET3-VL-4, and ET3-VL-5 is shown in Figure 4
and Figure 5. Construction details for the lysimeters are presented in Table 1.

For ET3-VL-3, lysimeters were installed at 40 ft bgs (236 ft msl) and 54 ft bgs (222 ft msl) as
shown in Figure 4 and Figure 5. The shallow lysimeter was placed based on the gamma log and
CPT logs because there was no recovery of core from the target interval. Good agreement is noted
between the gamma log and the CPT logs for ET3-VL-3. The shallow lysimeter was placed at
40 ft bgs and located above a clay layer observed on both the gamma and CPT logs. Figure 10
shows the core from the interval where the lysimeter was placed. The deep lysimeter was placed
at 54 ft bgs and located above a clay layer observed from 56 to 60 ft bgs (Figure 4 and Figure 5).
This layer is noted in the core description at 57 ft bgs (Appendix A, Page A-4). Figure 11 shows
the core from the interval where the deep lysimeter was placed.

For ET3-VL-4, lysimeters were installed at 42 ft bgs (233 ft msl) and 51 ft bgs (224 ft msl) as
shown in Figure 4. For ET3-VL-4, the gamma log was generally consistent with the core
description (Appendix A). The gamma log shows a clay layer from 37 to 39 ft bgs and this layer
is noted in the core description (Appendix A, Page A-8). However, another clay layer was
observed in the core description from 43 to 44.5 ft bgs with a sandy layer above (Appendix A,
Page A-9). The shallow lysimeter at ET3-VL-4 was placed in this sandy zone above the clay layer
located at about 43 ft bgs. Figure 12 shows the core from the interval where the lysimeter was
placed.

The deep lysimeter at ET3-VL-4 was placed at 51 ft bgs based primarily on the core description
(Appendix A, Page A-9). From the core description, the sediments in this interval are comprised
of highly stratified sand and silt/clay. The lysimeter was placed in a sandier zone as indicated in
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the core description (Appendix A, Page A-9). Figure 13 shows the core from the interval where
the deep lysimeter was placed.

For ET3-VL-5, lysimeters were installed at 39 ft bgs (236 ft msl) and 53 ft bgs (222 ft msl) as
shown in Figure 4 and Figure 5. For ET3-VL-5, the gamma log was generally consistent with the
core description (Appendix A). The gamma log shows a clay layer at about 35 ft bgs and this layer
is noted in the core description between 35 and 37 ft bgs (Appendix A, Page A-13). Another clay
layer is observed in both the gamma log and core description at 41 ft bgs. The shallow lysimeter
at ET3-VL-5 was placed in the sandy zone between the clay layers observed in the logs. Figure
14 shows the core from the interval where the lysimeter was placed. The deep lysimeter at ET3-
VL-5 was placed at 53 ft bgs above a clay layer observed in both the gamma log and the core
description (Appendix A, Page A-14).

3.0 Analytical Results from Sampling of New ET3 Lysimeters

Two lysimeters were installed at each of the new ET3 lysimeter stations. Consistent with the
existing lysimeters at ET3, the deep lysimeter at each station was designated as the action-level
lysimeter (Table 1). The new action-level lysimeters at ET3 are ET3-VL-3 (222), ET3-VL-4 (224),
and ET3-VL-5 (222).

In December 2020, each lysimeter was sampled and analyzed for tritium concentration. Results
are provided in Table 2. All six lysimeters yielded 1000 ml of sample volume. Both the shallow
and deep lysimeters at ET3-VL-3 and ET3-VL-4 were at or near background tritium concentration.
For ET3-VL-5, the shallow lysimeter was also at background concentration. However, the deep
lysimeter at ET3-VL-5 was at 27.5 pCi/ml. The analytical lab reported no issues with the analysis.
However, for confirmation, the sample was analyzed again, and the result was verified. The
action-level for ET3 is 43.7 pCi/ml. Therefore, ET3-VL-5 (222) will need to be closely monitored
in the future.

4.0 Summary

Three new lysimeter stations were installed on the northern rim of Engineered Trench 3 at the
E-Area Low Level Waste Facility (ELLWF). These stations were designated as ET3-VL-3,
ET3-VL-4, and ET3-VL-5. The stations were installed in a line with the two existing stations
(ET3-VL-1 and ET3-VL-2) and spaced approximately 100 ft apart. Two lysimeters were installed
at each station. Lysimeter placement was based on borehole lithology and was comparable to the
existing ET3 lysimeter stations. The deepest lysimeter at each of the three new lysimeter stations
was designated as the action-level lysimeter.

Following installation, each lysimeter was purged and placed under vacuum for sampling. In
December 2020, each lysimeter was sampled for trittum concentration. Each lysimeter yielded
1000 ml of water. All lysimeters were below the administrative limit for ET3 (43.7 pCi/ml) with
all but ET3-VL-5 (222) at background levels. ET3-VL-5 (222) had a tritium concentration of 27.5
pCi/ml.
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With the addition of the new lysimeters at ET3, the vadose zone monitoring system is now

comprised of 309 active lysimeters at 102 lysimeter stations. There are 93 action-level lysimeters
at 102 stations.
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Figure 3. Sonic Drill Rig Used to Install New Lysimeters at ET3.
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Figure 6. Model 1920F1 (SoilMoisture® Equipment Corp) Suction Lysimeter

Figure 7. Lysimeters were Saturated with Water Prior To Installation.
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Figure 10. Core Collected from ET3-VL-3 at a Depth of 40 ft. The Upper Lysimeter was
Placed in this Interval [ET3-VL-3 (236)].
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Figure 11. Core Collected from ET3-VL-3 at a Depth of 54 ft. The Action-Level Lysimeter
was Placed in this Interval [ET3-VL-3 (222)].

Figure 12. Core Collected from ET3-VL-4 at a Depth of 42 ft. The Upper Lysimeter was
Placed in this Interval [ET3-VL-4 (233)].
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Figure 13. Core Collected from ET3-VL-4 at a Depth of 51 ft. The Action-Level Lysimeter
was Placed in this Interval [ET3-VL-4 (224)].

Figure 14. Core Collected from ET3-VL-5 at a Depth of 39 ft. The Upper Lysimeter was
Placed in this Interval [ET3-VL-5 (236)].
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Figure 15. Core Collected from ET3-VL-5 at a Depth of 53 ft. The Action-Level Lysimeter
was Placed in this Interval [ET3-VL-5 (222)].
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Table 1 Construction Details for ET3 Lysimeter Locations.
SRS SRS Ground | Lysimeter | Lysimeter Action Action
Date North East Elevation | Elevation Depth Level Level
Station Name | Installed (ft) (ft) (ft msl) (ft msl) (ft bgs) Lysimeter | (pCi/ml)
ET3-VL-1 (234) 2016 7852521 57940.98 275.6 234 42 NO -
ET3-VL-1 (221) 2016 78525.21 57940.98 275.6 221 55 YES 43.7
ET3-VL-2 (243) 2016 78570.92 | 57851.84 280.1 243 37.5 NO -
ET3-VL-2 (226) 2016 78570.92 | 57851.84 280.1 226 54 YES 43.7
ET3-VL-3 (236) 2020 78614.41 | 57764.17 2759 236 40 NO -
ET3-VL-3 (222) 2020 78614.41 | 57764.17 2759 222 54 YES 43.7
ET3-VL-4 (233) 2020 78659.91 | 57674.15 275.2 233 42 NO -
ET3-VL-4 (224) 2020 78659.91 | 57674.15 275.2 224 51 YES 43.7
ET3-VL-5 (236) 2020 78705.96 | 57584.55 274.9 236 39 NO -
ET3-VL-5 (222) 2020 78705.96 | 57584.55 274.9 222 53 YES 43.7
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Table 2 Initial Tritium Concentrations Measured in New ET3 Lysimeters.

Action Level Sample December 2020
(pCi/mL Volume Concentration
Lysimeter' tritium) (ml) (pCi/ml)

ET3-VL-3 (236) 43.7 1000 2.26
ET3-VL-3 (222) 43.7 1000 1.68
ET3-VL-4 (233) 43.7 1000 0.95
ET3-VL-4 (224) 43.7 1000 1.67
ET3-VL-5 (236) 43.7 1000 0.83
ET3-VL-5 (222) 43.7 1000 27.5

18



SRNL-STI-2020-00555
Revision 0

Appendix A. Core Descriptions

A-1



SRNL-STI-2020-00555
Revision 0

Field Geologic Log
SELL Ly Tt [Boragd™ L a i
77~ fo 3 -3 ﬁ?’u “"“n_{:-i-iu.-{’e 7 5

-:_T:""""“d&! Y Tevee _ ) nm_w_.-:;‘::II oam et /‘f_-,r..-v"é.r B
b s © B arenic

| Belw
| Growund
| Surbacs
1. (R

Aun Mumber
Lithalogy
Pu:l:ﬂt
Foemima iy

|
Sample Diesoriplion Coovvarsin b Pien dries. |
- {

—
:
i‘
|

! lz‘lﬁ

| %% :
i

I M"-dw'f;yuﬁnfd S I
i - .

A-2



SRNL-STI-2020-00555
Revision 0

Field Geologic Log

UL Lymity Toctlloton  p-aciod ™ A aT
T VL3 | e ETEU Ditlhy

|Logs Propared By .

Bo)) Topee N onafl Ay ses

)

Drilling
Sampie Descriglion CommmnisRemans

Sanole SAET o P S T

i P

Eq,v_?. 7. Coidd Fp-g 77 e ]
M S PE - a2l !

A Ll sy | e
S pfaed Famce i T2 ]

= ‘ T . ]

£ -, I

feThernt 2605 TP ]

= WA — A ‘e Crar R —
?3;.#7" 7 P e -

P —

A-3



SRNL-STI-2020-00555
Revision 0

Lo B R LT b

Field Geologic Log

TEULF Lppmster Tastilfoten (prcigid 3
o h7s- Vs T free [ Caicite Doty
B Teyee " Doastdl Ayses

tﬁ:fw 4 Drillng fe

=

g Bl
oo | 1 1H e
E. [Fosty _ Sarrgh Dasoiphon - nup_umnu.mmﬂu 1
V) | [Mecotced 3.8 0n 74e pen? roa (57 _-
1 . i
A S Y — — | S—
k| - - - -—.__I
1 | Laaid F:;ﬁiirfrﬁ Phace Faadind ¥ it
il arasge (P@ I i - Ap

S i P ras rp ol e

A-4



BTN -1

v

_ﬂi&ff | .é}*fm:il'ér st ffaton

Field Geologic Log

" e 3

J_ml?ﬁn:n_

melﬂh'ﬁ/!

o=

gy I‘FM

0262030
| e eacte A
"™ Donedl Ay for -
mgmﬁ'.r‘am [~

SRNL-STI-2020-00555
Revision 0

_ﬁ_-"’ﬂm".-_-
T

Groungd |
5 | Sukcs | Samygle Descripion e
"_-ﬁ'_ i ) | cunnuuumm |
é o .. .
I =z { LAy cod Sied
1= P fﬂm&&f—__}i? S
M - o
4 3— Ef# il % ]
A C W A - —
ap].n = %&mz ranl’ ey
rd 5,__'_-.'-_ . o
e R e -
7 :,:F;: B 1 |
= g ; ———
ol o _.a F - o __
L= LT A
___'_:_':: o St Aragd ge o _-_ -
S| 7wl g g
| I o g . —
1. ﬁg a-.?&zzu"'_ﬂ-.f_z:. £z~ o
E: '.:.‘_-.5; .c:f:i.ll'h ﬁiﬂ.‘ff?jl"": = I
ﬂ"_:-:T.,i ‘-u -_—
A I R
) B —
L_]=" [l (et - ol = g Aork ]
| - ".. s allnsrad W g,
- _’?f‘*““’?% ¥ ok ﬁvﬁf_,_i_i{_ur:rr
| Ly ﬂﬂﬁm_ —
o|-T= ? ; dnval gl vy ]
- Bt Slbeid
F o= sirkewa - S _|:_ I




Field Geologic Log
"fLlarf Lysimds Tictitfton [Patroad”” S o T
£f! ".VZ’.? |lﬁﬂ0ﬂ£../¢m Mﬂmq’é ﬁ,;/‘d‘ti
L-nunPnna.ud.E"vﬂ'/j j;yﬁgr Y, s >
- = i m%fﬂd e 1
i -
Brdumd
é Surlaca
| Eu:
| |
P
g' E- 5 _:
F o = s dariom @ . - E

T .
| S |
- B |
— - —

|

|
— =5
B —

SRNL-STI-2020-00555
Revision 0

A-6



SRNL-STI-2020-00555

Revision 0
Field Geologic Log
”“"“mﬁmf fi*nﬁ;’&ﬁfé o |rerr-tois| -J_ﬂ—-’i
Location Drling
E7=- e Wuﬁ ittty
B/ j}u ) ::“" H.::L...f»( .-cf,r/ !
:[fAfI Nty et
.§ E,#E g i‘E Sample Descripfins mn;:-:.gm
i : ] & - ;

A-7



SRNL-STI-2020-00555
Revision 0

R X0 2 (20150

Field Gﬂﬂhglﬂ Lng

OO

ot Bo) Tapen

7777 s selr Zosthffation loartprd " 2 o _"_7,
£73- YLy |TUE e O Cateade Drifteny |

" Donadl Al ses

ST B o ronte L
E i"’"& g EE Drikeg
_; _Ifmt; = Sampls Desariplion | CommenmsRanus __:
; 11 o = L} -' o |
Sl e
= - | faw i o, fmfﬂl#ﬂ% .|_f_.|.|.-' )
r
|
-F i
|
!
i . ; - - 3 L oo -
o | [ -;-: s #_Tuym?__ﬁ ]

A-8



[ 0%

kum

| Lt

£ fea

-rin-tﬁr-__;i}r_?‘efxf’-_ﬁ 2z

SRNL-STI-2020-00555
Revision 0

jo-iodig B a S

:g,.:t .

Wnns?mam”“b& z}_’j 7f
Grdiar ﬁm:f'//"ff/ﬂf I
mwﬂj"'ﬂﬂn;& I

Smmpin Cesoription

rﬂ%

ﬂf &Hw;fz E‘;{

rl“{l




SRNL-STI-2020-00555
Revision 0

[ SR TR

Field Gﬂulﬂgm Log

- ffi"éff [ﬂwﬁﬁ ,ﬂ—ﬁffnﬁwq ;,ﬂ.;,r-_zﬂuﬂm ?‘J"‘
ml;{;{ K ;f{_f__wrfg_.. .._m_“v:'_"_.r e Lt ,};‘
- a2 jifﬂ Duriter J}ﬂ.'f{ ,%_/I

D;:?E’AJ mmg:@;fafm e

Campany

P Muympes

—=0] _ﬁi&z{rw .rx;w,ﬁ. A -
._,'1‘_-, .*-Jm, L S L L i
=~ ﬁ#f W = ]

L
i S I - —
e — m
-BI-—.-.-."1 - S I
k] .'~,_
O * o®
? L 15
| i | X .
1= L&mm Feiapeer 7 1
l-__."'.' | Papereny Pr 7= Dv.@" _ _ 000000001

—

e I R - 1

TITT
"r-'.:-l

4 = ——
- Ay A A ﬁ-—w?'- T2 el P& ey 1
v i Ly ﬁfﬁﬂ;ﬂa SLorTesd cafbremd |
o Bl 2 RN y 1

.y -
Lo |

.

ok T T o A T A

L
1.
&

Hin|  eesesGat
N Y i 7702259 " soterns 7 xptrre . I
5 g L E’Lﬂmf'%?é" A i |




SRNL-STI-2020-00555

DER: W L R0

Field Geologic Log

; Zctotor [posraaed s Tk
4."'5‘- s ME th:ﬁd_ ﬁr-ﬂ?‘?ﬁ;ﬁ‘ S

Toyee " Donetil Ay for :
“,""‘g ﬂ_'féfd-ﬂ":_ I

af

LTI

o0y

T

o)

s —

Revision 0

A-11



SRNL-STI-2020-00555
Revision 0

OS50 3 T4

Field Geologic Log

“LLLIF Lptimsty Zostilletion oreterg| T L u T
- f?“a Vi | e T wicaste Drs fong
_ " _,-df- A __'7"'.5,..-..,-_ nwﬂnn;ﬁ(ﬁq ;'E,.r

RarTy J—;FM Dllw-‘rﬂ‘f;
PR
S)omm | E -
§ Paett Sampie Descristion | CommaisFmans
7 al
a:‘

/ uE.
2| M

1’5:
3 ‘:' n:

A-12



SRNL-STI-2020-00555

Revision 0
Field Ganlngm Log
wm{{:;.ﬁd" ;ﬂm-zér,z’u::rx:?‘eq TR N
“Ere-bis L Aren T Tenele ﬁ-uﬁi:ﬁ
Bl 'I'-'DHNEIF j}jf @'5—{ |ru""" gﬂ‘fpfﬁyféf
Corpany _J"T-F;"I-"’I Dirilbng Mairad —
— e Fotan
1| o=
HE=EL1 | R
: .jl'_;__ .
'? | .i;tz:‘-:' £E e P
1~ | F__,-_:_-W v"’;ﬂ:id_"-‘ = .-mmf :;i pr-f’
2 51* .71

WM ;ﬁ'rﬂ'_&,ﬂ:uf_-?fﬁ FEE |




SRNL-STI-2020-00555
Revision 0

Field Geologic Log

|_ ELLGSF Lyrimety Lo tfetlen w2020 | sl
fé".‘? Vzi.'.; T A en wqfsﬂ:ﬂ/.t A

TS Bt Togee U Leaetl Myles

Py

T TITLL]

T

P =
7 & o e

A-14



7

Fleld Geologic Log

SRNL-STI-2020-00555
Revision 0

L]

UM Lypmetir Tactiletion,
Er3- L | Aea

::'“ /) Tog<e

Sl

o 77 |

TE}TL (= ﬂﬂfff?'?L
- Ay fos |

Dirling Meihod

Depf
Deirw

 Loazfl
o Tor LT

Giround

T

g ": - Wﬁwﬁ P A L h"rﬂq“:f‘______
| 7 s ;.{._'ﬁ ATALLT, mlt_ﬂe"_._ﬁd.'z_nd-_ -

A-15



SRNL-STI-2020-00555
Revision 0

058 33218 AT

Field Geologic Log
[Padlﬂf‘fﬁj_,r; é_,—,....tfy _z:rf-.ffifa-ﬂ - ﬁjﬂ+_@1ﬂ|m £p|"‘"—_-

mézf_yﬁf _ f Ares mg arcaele L3/l

W ﬁjcc " Doraclel At fos g
WM."; o uff
§ b
3 Elr;rf:: g zf Sampie Owscrighion CommenisFamarks
&80

? a
4
. 1S ~
r=t=
@ s
7 |t
a7 : - -
| === 3 : = f.

T

[ 1]
|

T
L

o




SRNL-STI-2020-00555
Revision 0

Appendix B. CPT Log and Field Report for ET3-VL-3
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Depth Inz: 0.025 m £ 0.082 ft Unit Wt: SBTQtn (FKR2009)

Ang Int: Every Point
4 Dissipation with estimated Ueq valug

&

Dessipation, EquilbiLm not achisved

Revision 0
I Job No: 20-54-21027 Sounding: ET3VL3
CONETEC Cascade Environmentalos= 202040818 13:20 Cone: 693:T1500F 150500
I Site: SRS Groundwater Sampling
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Print Form | | Save Form | E-mail Form
ot . Tast Hole Mumber (a8, NNNAA)
Cone Penetrometer Field Report
ET3 VL 3
General
[Project Mame
Installation of Lysimeters Mear ET3 (E Area)
Froject Manager (iast name, et Infial) Depariment
Dixon, K. SRML
Type of Cane Penetrometer Tesl Courty Location Descrption
FTu Adken E Area Sclid Waste nt Facility
SRS Worth Gid Coardinate SRS Eakt Grid Coanfinate [Ground Elevation |La®ude (degrees, minutes, saconds) LongHtude (deqrees, minutes, secans)
TEE14.41 5TTE4.17 275,88 msl 3317T3E.02" 21°40°2 65"
Testing and Sampling
Test Start Date 6t Complele Date | Total Penatration Depin interpreted Water Table Level [Ground Water Samples? | Soll Samples?
8-18-2020 8-18-2020 B0.06" NA O Yes @ No Oyes ®
Cane Penstrometer Test Type Depth to Sample Cone Penetrometer Test Type Deptn ko Sample Cone Penetrometer Test Type Depih o Sample

[Cane Penefrometer Company
[ConeTec. Inc.

Cone Operator CwWersigni Company
Ramseyer, B. SRMS

Cversign (13st name, first Infial)
Joyce, B,

(Drilling and Sampling Comments (e.g.drilling muds wsed, source of water, lost circulation zones, eic)

4 Cone Penetrometer push was conducted to generate a log that was ufilized to betier target intervals for lysimeter placement.

[Depth of the CPTu was 80.06".

Logging
Log Typs
[ sikeeve (psl) = Tip ipsh) [ Rathe %) [ Pressure (psl) [0 Resksivity
Cther Logs (is1)
Abandonment
[Date Abandoned hethod of Abandonment Theoretical Grout Valuwme: Actual Grout Volume
2-15-2020 €] Tremie Pipe [] cF Rod-Groufing Method 11 gallons 10 gallons
Report Prepared by Dale Repor Prepared
Bill Joyce 1-14-2021
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Appendix C. Installation Reports for New ET3 Lysimeters
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Soil Boring Installation Report
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PrintForm | [ Save Form | [ E-mail Form |

BOrng MuUmDET (AAANNMN_AA]

ET3 ‘\J'L

3
GENERAL INFORMATION
Project Name
Instaliation of Lysimeters Mear ET3 (E Area)
Froject Manager Cepariment
Ken Dixon SRMNL
Saring Furpcas County Locadon Descrpban
Environmentsl [WVadose Zone Sampiing) Alken E Area Solld Waste Management Faclity
TERE Horlh Sod Coordnae SRS Easl Goid Coordinais CaTRodE [Gegress, rasews, swconsn) (RAD 3] | Longihace (Gegress, mineles, seennds) (MAD 27] | Ground Elevation
Ta614.41 STT6d. 17 33"17'38.02" -81"402 65" 275.88" msl
DRILLING AHD EAMPLING INFORMATION
Tkl Oelled Degin DA Water Level Diiling Stari Date Driling Compietion Date Criling Meihod
&0.0 NA 10-26-2020 10-26-2020 Rolosonic

Eamplz Type Eampling int=rysl ‘Sample Type

Sampling Ineral | zones, i)

Driling and S3ampdng Comenents {Incisse driling muds ussd, source of waker, losf cinculstion

A A NA

WA

- 4" coring with & overide casing o 00.0' total depth

- Fan 3 Gamma Lag througn avemite casing at depin
- Instaled suction lysimeters at elevations 222' and 2368

- Iysimeters set aiop backplug bentonte layer

- annuius around lysimeter porous cups fllled with silica fiour, delvered from
ground surface as sy

- Imterval between lysimeters bacifilied with fiter pack sand and bentoniie

above upper ly poroLs cup with fifer pack sand,
a bentonits layer, and AquaGuard high solids bentoniie grout

- Iysimeter fubing cormveyed to surface via 1° Sch.40 PVC threaded riser pipe
- surface compleian: 6° Seh 40 PVC Prateclive Casing (with SIp Cap) 62t ina

cancrete foater.
Ciriling Company Dirilier {Last Mame, First Infial Crwersight Company Owersight (Last Kame, First Intial)
Cascade Drilling Myles, D ERNE Jayee, B.

Diisposition of Samples

Composie samples collected for Rad screen {all less than detectable). Cutingsicores refurmed to ground.

ABANMDONMENT

Method of Abandonment iaterials Us=d In Abandanment
A MA
APFROVALE
[RESndonment Versed By Tiate Borng Insalisticn Repan Freparsd By Do
HA N& Bl Joyoe: 1-13-2041
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Soil Boring Installation Report

Print Form |
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Save Form | [ E-mail Form |

Boring Number (AAA NHR_AA]

ET3 ‘VL

Fl
GENERAL INFORMATION
Project Name
Instaliaion of Lysimeters Near ET3 (E Area)
Froject Manager Depariment
Ken Dixon SRMNL
Eoring PUIECEE Tounty [ooanon Descrpion
Envircnmental (Vadose Zone Sampiing) Alken E Area Solld Waste Management Faclity
[EF= Rorlh Grid Coordaie | GRa Easl Gri Coordinais [CETECTE (gees, mivsm, wiconds] (A0 17] | Longibae [Gigress, misles, secands) AL 271 | Ground Sievalion
T8659.91 STEV4.15 331737 BE 81740382 27520 msl
ORILLENG AHD BAMFLING INFORMATION
[Tkl Drilled Depin SRl Water Level Dnling Stan Date Driling Compietcn Date Driing Meshod
Ea.0 NA 10-21-2020 1021 -10H) Riobosonic
Oiriling and Sampiing Comments {Inchade driling muds used, sowce of waler, losf cinoulation
Sample Type Bampling Infereal ‘Bampile Type Sampiing Interval | zones, ez
A NA NA HA - 4" coring with 6” override casing to £9.0' total depth
- ran a Gamma Log through averride casing at depih
- Instalied suction lysimelers at elevations 224" and 233
- lysimeters 561 3iop Dackpiug Dentonite layer
- annulus around lysimeter parous cups Nllled with sllica flour, delvered from
ground surface 38 sy
- Infersal between lysimeters backMied wiih fiter pack sand and bentonfie
- Installation above upper lysimeier porous cup with fiker pack sand,
@ bemtonitz layer, and Aquauard nign salids bentonite grout
- lysimeter fubing cormeyed to surface via 1" Sch.40 PVC threaded riser pipe
- surface completion: 67 Sch 40 PVC Protecive Casing (with Siip Cap) setIna
concrete footer.
Diriling Campany Drilier {Last Karme, First Initial) Crewrzight Company OuEnsight (Last Mams, First Initan
Cascade Drilling Kyles, D. SRNE Joyce, B.
Disposiion Of SAMpIES
Composhe fior Rad screen (all less than Cutlingsfcores refurned to ground.
ABANDCHMENT
Mt of Abandonmeant Maizrals Used in Abangdonment
HA NA
APFROVALE
[AE=ndonment Verded By Tiake Boring Insallaiion Repar Frepared By Daite
HA K& Bl Joyoe 1-13-2041
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PrintForm | [ Save Form | [ E-mail Form |

DER 3010 (R B-14-2058)

Boring Number (AAA NHR_AA]

Soil Boring Installation Report

ET3 ‘VL

&l
GENERAL INFORMATION
Project Name
Instaliaion of Lysimeters Mear ET3 (E Area)
Froj=ct Manager Depariment
Ken Dixgn SRML
Eoring FUpcse Tounty [ocalon Descrpban
Environmental (Vadose Zone Sampiing) Alken E Area Solld Waste Management Faclily
TR WMorih Gnd Coorgnees SR3 East Grid Coordinais [CaTRETE [dagrens, mvsas, scond) (A0 17 | Longihade (dugrie. Mmifilis, secands) (MAD 27) | Ground Elevation
TETDE.98 S7584.55 331737 657 81740499 27490 msl
ORILLENG AHD BAMFLING INFORMATION
Tokal Deiled Depi SRl Water Level Dnling Stan Date Driling Compietcn Date Driing Meshod
9.0 A 10-20-2020 10-30-1020 Robosanic
Oiriling and Sampiing Comments {Inchade driling muds used, sowce of waler, losf cinoulation

Sample Type Bampling Infereal ‘Bampile Type Sampiing Interval | zones, ez

A NA NA HA - 4" coring with 6” override casing to £9.0' total depth

- ran a Gamma Log through overite caslng at depin
- Instalied suction Iysimetens at levations 222 and 2367

- Iysimeters 52t aiop Dackpiug bentonie layer

- annuis around lysimeter porous cups filled with sllica fiour, delvered from
ground surface 38 sy

- Interval between iysimeters backfled with filer pack sand and benionite

- Installafion above upper Iysimeser porous cup with fifer pack sand,
a bentonite layer, and Aquacuard nigh salids bentonlie grout

- Iysimeter fubing cormeyed to surface via 1 Sch.40 PUC threaded riser plpe

- surface complefian: & Sch 4D PUC Pratective Casing (with Sip Cap) 52t ina

concrete footer.
Drilling Company Dirilier {Last Karme, First Inftial Croarsight Company OyErsight [Last Nams, FIrst Inia)
Cascade Drilling Kyles, D. SRNE Joyce, B.
Disposiion Of SAMpIES
Composhe fior Rad screen (all less than Cutlingsfcores refurned to ground.
ABANDCHMENT
Mathizd of Anandonmant Miai=rals Usad in Abandonment
HA NA
APFROVALE
[AE=ndonment Verded By Tiake Boring Insallaiion Repar Frepared By Daite
HA K& Bl Joyoe 1-13-2041
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cL ET3-vL5
NTBT05.96
Ex1384.53
EL=274.37

TOP OF PAD ELEW.=274.3&
GRND ELEW. =E74.50

(L ET3-¥L#
7

EaTB11.15
EL=279.72

TCF OF PAD ELEW. =275.18
GRMD ELEV. =275.20

CL ET3-0L3

Higa14d.4]
Esired| ©
EL=2ED.31
TOF OF P&D ELEV. =275.84

GRND ELEW.=275.88

INFORMATION DMLY AS-BUILT OF WELLS
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