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STATE OF WASHINGTON '
DEPARTMENT OF ECOLOGY

1315 W, 4th Avenue © Kcnnemck, Washmgﬂm 59336-6076 . (309) 735- 7581

February 28, 1996

Mr. James E. Rasmussen o .
 U.S. Department of Energy. .
Richland Operations Office
P.O:Box 550 -
Richiand, WA 99352

Dear Mr, Rasmussen:
Re Reactor Compartrnents Disposal Packages Meet Disposal Requxrements ’

The Washington State Depmmem of Ecology (Eco!ogy) has revnewed your Janua.ry 12, 1996
’Ietter, R

Ecology undersunds the Reactor Companment Dnsposal Packages are a umque waste form and
agrees the proposed disposition of these packages is environmentaily protective and in comphance
with WAC. 173-303, provided the followmg conditions are sausﬂed

* ‘e Liquids in the Reactor Companmem stposa.l Packages shall be removed to the maximum
extent practical cotisidering As Low As Reasonably Achnevable pnnclples for controlling
worker radlauon exposure. -

¢ Liquids existing in p:pmg systems extemal to the forward and aﬁ bulkhead shail be removed
by draining from exxstmg valves at low pomts dismantling of the piping sysiems, or equivalent
method.

* Liquids existing in piping systems internal to the forward and aft bulkheads shall be removed
by draining from existing valves at iow points, pumpmg out, “blowmg down,” using
compressed’ gas or equxvalem method. °

'« -Liquids in the reactor vessel and pmnary shxeld water tanks.shall be removed. to the maximum
- extent practical by pumping or: eqmvaiem method. A non-biodegradable sorbent shall be
added to reactor vessels and primary water shield tanks (as mtemal configuration permits) to

.absorbanthmdsremamms - . _ o RECE!VED

L/ cce
°°Ss.§m.m |

wo-11@
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-Mr. James Ra’smuésen )
February 28, 1996
Page 2

In the event a Reactor Companment Disposal Package does not meet the criteria listed above,
Ecology should be contacted prior to disposal to detcrmme compliance with WAC 173—:03 If
- you have any qucsuons please call me at 736-3048.

Smcerely,

2 il 7
Norman Tll-l_eéner P.E.
Nuclear Whste Program

NH:mf

cc:  Mark French, USDOE
- Jim Wrzeski, PSNS

020617.0857 APP 4D ATT 3-n
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DEPARTMENT OF THE NAVY

NAVAL CIVIL, ENGINEERING LASORATOAY
. PORT HUENEME. CA 335434002 o

Commanding CfZicer, Naval Civili Incingerinc Lakcrazaxy,
F2=xs Srenene

To: C:mandn_, Pucat Scund Navel Su_“f!..-, ‘DearTaITIn, Wa
98324-2000 (C.dl 2300.1}) :

Subj: CORRCSION QF ESURIZD mmz 'RE}C'.-'.’CR CEMFARTMENTS

(¥ NCST Repor: "Predicticn of Pit=ing Carwesien
PerZcraancs of Submarine Reactor Compartaents Afiar
Burial at Tomnch 94, Ean.:r:'., Wuh_ngtan" - ¥axcH
1992

1., Enclesure (1) is a final repors cn an eZZort by the Naval
Civil EZngineering Laberatsry (NCEL) to pradict the corTosicn
Lehavicr of deccmmissicned submarine reaacteor compariments that
2re to be buried at Hanford, Washincten. The rapert was prepered
2t the rsguest of the Nucleat Ingineering Derartaent, Csde
2300.21, Pug-t Sound Naval Shipvard (PSNS) and is basad upon beth

the evaluzticn of historical eczrzesicn data fzom the litarature

and an NCZL inspecticn of stisel stIuctures exhumad Zxom the
v:.c...m.‘q o the burial sits. This rspoxr: c:nnlctu 1'_‘:. NG
2ort on this prajec:. »

2. 32zsad upon a consazvative evaluztion of Loth L‘m h..s‘ar:.c:-_
coryosion data from the literatare and frum the evaluation of
stucTures exhumed Zoctm the vicinity of the burial site, 2
maxiwrp penetraticn of 0.350 inches cver 2 100 vear burial zericd
was projectad. A nore Teallistic zaximm penatsaticn of 0.100
inches in 100 years can be achigvad throuch the use of sa.gc:-
beckZill adjacent ta the ruc--r comparents and the

..ns::zllat.cn cf a meisT haw=ipw czver cover the tranck.
~AUI. A. C:.'.A.:-.A
RECTIVIZDHAR ¢ & ®E2 I
APP 4D ATT 4-1
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| - After Burial at Trench 84,
Hanford, Washington

March 1882 S

NCEL
Naval Civil Engineering Lzboratory
. Port Hueneme, CA 83043-3003

Author: Jim Jenkins
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. SREDICTION OF PITTING CORROSION PERFOEMANCE OF
SUEMARINE REACTOR COMPARTMENT AFTER BURLLL AT TRENCE 4,
- EANFORD, WASHINGTON '
L PURPOSE

The intent of this review is {0 provide a predicton of the maximuen pezetration which
can be expected to occur due to pitiing corrosion of Submarine Reacipr Comparmments
during a 100 year period of burial in Trench 94 at Hanford, Washingten. This
information is needed to determine the need for controlling corrosion of the reactor
compartoents during the post burial period. '

I BACEGROUND

No site specific corrosion testing has been periormed for reacior compar=ments burled in
Trench 94. Eowever, corrosion in Trench 94 scil can be related to experience with
corrosion at other sites when comparisons are made based on chemical comtert,
resistivity, aeration and method of burial This relationship permiis long range
estimation of corrosion performance in Trench 94 using historical data fom the other

This method of prediczng corrosion is supported by the resuits of a study on the
conditions of underground fuel storage tanks exhumed at Eanford®. Thus, based on 2n
investigation of testing conducied at various sites by the National Instituie of Standards
and Technology (NIST), formerly National Bureau of Standards, and correlating the
results with the corrosion of fuel storage tanics at Eanford, it was possible to establish a
conservative estimaie of the corrosion of reactor comparmnents buried in Trench 84 overa
100 year pexiod ’

020617.0857 APP 4D ATT 4-4
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DRAFT
I CONCLUSIONS
The predicied maximum pitiing cor-osion pemetration for 2 100 year period is 0.350
- inches for the reactor compartments buried in Tremck 94 at Eanford, Washingion. The
2ctuzl emouxnt of piténg corosion is Yialy to be f.f::sidera'::l? iess ttzn the estmpted
‘maximum pepeiration for the following reascns:

The Y80 steel used for the submarine hull and the MIL-S-22698 Grade DE-35,
CL-U steel used for fabrication of the contzinment bulkheads on the ends of the
compartments are more resistant to corrosion than the open Kearth carbon stsel
used in thes NIST carrcsion tests. )

The reactor compartmexnts wiil be buried with native soil prepared to provide
provertes which will give corrosion rates lower than for unprepared native soils.
The Hanford soil will be graded to rexmove stones greater than a half inch to create
a uniform backfil that will prevent difersntial environments that can cceate
_galvanic cells that acsalerais cortosion. The NIST tast data and most of the data
f:-omthefuelstmgetanks:sforstedhuneamnatvesm ‘

Moistire content of the sofi in Trench 94 will be lower since 2 cover cimpliant with
the requirements of the Resonm' Conservation and Recovery Act (RCRA) will be
installed that reducss moisturs incarsion into the sail. The NIST test data and the
fuel starage tanic data are from sites that Gid not have such a cover. Evexn without a
RCRA cover the moisture content would be lower in Trench 94 since the reacior
compartments wiil be buried 10 to 40 feet undergrvund as compared to NIST
testing that was accomplished at 5 faet where the moisture content is higher

Soil characteristics at Trench 94 are less corrosive than NIST test sites because of
the comparable chloride and sulfate conient and h:gnermsnv‘rry

The escmation of the upper limit of corrosion is based on a linear projeczonm of
corrosion data which results in a conservative prediczion of long ierm corcosion
periormance, since actual corrosion rates usually decrease over time.

1
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IV. DISCUEESION

A Teview of hisiorical csr-cszon data from studies previousiy accompiisied az Eaxrord
.Tevealed that ‘.ha conditions anec:ng corrosion and tke materials -.nves-..ga.an in-zost of
these stucies are »ot comparzble to the reacicr compartzexis Apesiad i Teanch 64, (g5
discussed iz Appendix A) Thus, it was concluded i5er cor-osion rates dexived fom
these studies should not be used to predict corrosion reztes for reacior compertments in
Trench 24.

On the cther hand, investigation of corrosion data from iests conductad by the NIST at
various sites, and corrosion data from exhumed foel storage tanks at Eanford, identified .
conditions more representative of the burial conditions for the reacior compartments in
Trench 94 at Eanford, allowing the marimum depth of pezetration to be confidently

predictad for the 100 year post burial peried.

The use of historcal data from other sites to predici corrosion rates at Hanford requires .
that the soil characteristics be comparable. The characieristcs of scil which have the

. most significant effect on the corzusion periormancs of buried ‘sieel are the resistivity,
chloride ion content, sulfate ion content, aeration, and pHE. '

Exiensive soil analysis conducted in Trench 94 by Ebasco Services Incorporated™®
confirm ihat soil characierisiics are very comparabie with values normally vsed to
descive Fanford(X®, Testing did identify an isolated ares in Treach 94 with undesirabie
amounts of chloride and suifate. However, as reported by Ebasco, these sampies wers
obtzined from z thin layer of clay in the trench side and are not representative of the soils
in Trench 94.

NIST has conducied extensive corrosion studies on uncoated metais exposec :o soil at
many test Sies, While zone of these tests were performed at the Eanforg site, the darz
from severzi NIST iest sites can be used to establish a probabie cor-osion rate for Trenck
94 since the soil charac:eristics are similar. Soil characteristics and corcosion retes at
several of the NIST test sites, and typical scil characteristics for Eanford are given in
Table 1. Al of the NIST sies have well aerated soils as does Eanford.

020617.0857 APP 4D ATT 4-6
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While s0il characieristics of the NIST tesi sites zre similar {0 t=cse of Tremch 94, the

resistivity, which is the predomizang facior in terms of corrosivity in these t7pes of sails,
is much highsr at Trench S¢. Therefore, higher corrosion ratas are Miceiy to resuit at the

- NIST test sitas than will be e&;erlenced by the reacior cormpartmexnts buried in prepared

back=ll in Trench 94, Tie czia Fom the least corrcsive NIST {ast site, Selt Laka City,
indicates a penetration rata of 0.00229 inches per yesr based upon a test duration of 17.4
vears. A projeciion of the daiz fom the Salt Lake City data is shown in Figure 1. This
projecEon gives a mazximum penetration of 0.230 inches in 100 years and estabiishes a
more realistic prediczon of long term corrosion of the rezcior compariments at Trench

ol .-

Prediction of long term corrusion perfcrmance from short term corrosion data, using a
linesr projection as discussed above, is imprecse because the corzvsion rate varies with
Hme, The corrusion rate for carbon steel generally decreases with Hime giving 2 curve
which is concave downward as depicied in Figure 2. If the data is from a suficently
long period, the corrcsion data from intermedizte periods of exposure can be used to
project a realistic, but canservative estimate of lopg term corcosion pericrmance, This is
demonstrated by a linear projection, tangent to the curve for corrosion penetration versus

- time 'shown as the line to point A in Figure 2. Linear projecton of long iexm

performance from only ome data point, 2 secant projection, will result in a very
conservative estimars of long term corrosion performance shown as the line to point B in
Figure 2. This secant projection results in a higher estimate of long tarm corzosion from
the same corrosion data. Thus the linear projecdon used in this study to predic:
corrusion of ~eacior compariments is considered conservative

ata Rantorad 1ng 3 8 on Tanie

In the period between 1989 and 1991, 16 carbon steel fuel storage tanks, buried for as long
as 46 years, were exhumed Som the Eanford Site in the vicaity of Trenck 94, in
evaluation of the exzernal corrusion of these tamks was performed®! and estabiished 2
maximum pitting corrosion rate of 0.0035 inches per year. Tke conciusions of this study

are in agreement with results obtained using-the, NIST test dara fom other sites for

predicsing corrosion atiributed to soil conditions at Hanford,

020617.0857 APP 4D ATT 4-7
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Of all the carcosion studies conducted a2t Eanforc, the study of the bweled fuel sidrage
tanks most ciosely relates to the condifions under which tde reacior comparcments wil
be buried in Trenc: 94. The fuel storage tanks were buried in soils and baciSil
representative of the general ckaracieristics of the Eanford Site®®) as descibed in Tahie L.
From inspeczons of the beckSill ackering to the fuel storage taxis, it was appareni that
some of the sanks were buried using select bacidil (sand), while ochers 2ad beex butied
using baciSIl which had not been prepared, containing both very Sne material and lerge

rocks. The tanks buried with unprepared backsDl ezhi'n_ited ths wors: cases of pitiing -

corTosion due to largs siones being in contact with the tamk This ceetad gaivanie ceils
that accelerated the corrosion rate at the point of contact In comparista, the mevimum
pitting corrcsion rate for the fuel storage tanks buried in prepared-baciJil was
significantly less and ranged between 0.0013 and 0.0018 inches per vear.

The cor-vsion data Som the evaluation of the fuel storage tanks is cansidersd to be
applicable for establishing an upper limit on the pitiing corrosion of the reacior
compartments at Trench 94. A linear projection of the highest pitiing corrosion rate
gives a conservaiive estimate of 0.350 inches of pitiing corrosion pemetration over a 100
year period. For the reacior compartments, lower corrosion rates will be achieved by
using prepared native soil, providing an environment which s free from stones or other
debris which can cause differential cells that accelerate corzosion. In additiom, a lower
moistare conteni #ill be aghieved by installation of 2 RCRA cover. ’

V. SUMMARY

In esEmating an upper imit for the corrvsion of reacior compartments buried in Trench
94 a1 Eanford, Wasningron, both historical test data from similar sites and dara Som
excavated material buried in the vicinity of Trench 94 were assessed. In ail c2ses

assumptions made in assessing the data were copservative and resuit in a orojecson of -

eorrosion penetration higher than that which is realisfically anticipated. An estimate of
0.250 inches of penetration of the reacior compartments over a 100 reer period is crojecied
as 2 conservacive urper limit consigering the assumptions used in the evaiuador of the
corrusion datz. Eowever, a pexetration of 0.100 inches in 100 rears is exzected cue o0 the
benign conditions which will be established_in the contwoiled busxial of rezczor

compartments in Trench 94,

020617.0857 APP 4D ATT 4-8
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Tuble 1
Soil Characieristics
and Pitiing Corrvsion Data- for
the National Institute of Standards and Tec:wozy“’
Corrosion Test Sites '
Compared to Eanford®x2) - .

Site Resistivity Chloride Sulfats. = Penetration Rate
(chm-cm) (mg-eq/100g) (mg-ec/100g) (Inches/vr)

Springfield 2980 003 012 73 - 0.00858

Ohio v )

Los Angeies . 2500 0.06 0.35 73 - - 0.00328

California )

Sait Laks 1,700 006 0.48 78 Qo228

City, Utah .

Banford - 5,000 0.01 0.10 a2 —

Washingtion : )

Trench 94 31000 0.08 o 82 —_—

Wasnington

020617.0857 APP 4D ATT 4-9
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Appendix A

Summary of Trevious Corsosion
Studies as They Relate to Burial of
Submzrine Razcior Compariments in Trench 94

Prior to the underground fuel storage tank corrosion study ©, corresion studies at the
Eanford Site have been performed, mainly to determine the estimated service lfe of
drum {ype wasiz containers and underground utiiities. ' Previous Eanford Site data is
based primaxily on visual observation, as opposed to that obtained using more accurateiy
measured data and well docomented data gathering fechniques®. Thus, existing data is
considered only zpproz:':n:;a’te and is limited in scope.

Many corrosion studies previously performed at Eeniord have limited appiicability since

they document speciSc burial conditions that accelerated the rate of corzosion beyond tkat

occarring in native Eanford soil. These condifons include elevaied corrosivity of wasia

internal to the container®, excessive humidity in the disposal environmeni™ and

elevated temperatures of scil with moneral or chemical content not representative of
native Hanford soif®. Therefore, a close examination of the burial conditions is

necessary beibre information from a specific study can be used to predic: carrosion rates
of materizls at Eanford. Iu particular, none of the burial conditions discussed in these

studies are representative of the conditions that will exist for the reactar compar=ents

buried in Trench 94,

The corsosion data from NIST studies conducied at the Toppenish™ sits is commoniy
used in the projection of the corrusion behavior of steei at the Hanford site. However, as
shown in Table A-1, the soil characieristics at the other three sites are considered —ore
representative of Eanford than Toppenish. The chloride and sulfate levels at Tovpenish
are signiScantly higher than Hanford and the other NIST tests sites. The only sail
characteristic at Toppenisk that is comparable to the Eanford Site is pE

A-l

020617.0857 ' APP 4D ATT 4-13




DOE/RL-88-20, Rev. 2

DRAFT
06/2002

Vaines for = between 7 and 11 are gormally considered miidly aikaline. Consequently, it
is concluded that.a higher corrosion rate at Toppenisa resuits fom the higher chloride
and sulfate levels. It appears that the decision to use cor-osion rates for Toppexzish to
predict corrosion at Ezanford was very comservative because of the higher chloride and
sulfate content of the Toppenish sofi, as indicatad by previcus stadies™®, :

In sum=mary, these earlier reporis document corcosion rzias which are higher and aot
solely a result of exposure to native Eanford soil as will be the condition for the reactor
compartments in Trench 94 at Eanford In fac:, Hitle existing Fanford corrosion data is
considered useful in the accurate predicZon of corrosion performance of resctor
compartments in Trench 94 and studies with more comparable conditions and materials,
such as the exiumed firel starage tank study, sBould be utilized. e
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TABLE A-1
Soii Characteristics
and Fitdng Corsosion Dats jor
ibe Naticnai Insdtute of Standards and Tecznology®
Carrosicn Test Sites
Compared to
Toppenish™ ané Hanfordéxs:

Site Reasistivity Chloride Suifate pE Penetration Rate
(chm-cm) (mg-eq/100g) (mg-eq/100g) 7 (Inches/yr)

Springfield 2580 0.03 0.12 73 0.00355

Okio

Los Angeles 2,600 0.06 0.35 73 0.00238

California . )

Salt Lalce 1,700 0.06 048 75 - 0.00228

City, Utak

Topperish - 6,000 0<s 045 B8 - 0.00880 - |

Washington . . :

Eanford 5,000 001 010 82 S

Washington o :

“Trench 94 31,000 0.08 (1h:a 87 —

Hanford '

Washington
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PERFORMANCE OF SUBMARINE REACTOR COMPARTMENTS AFTER BURIAL
AT TRENCH 94, HANFORD, WASHINGTON"
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UNITED STATES CEPARTMENT DF COMMERCE

Y O ¢,
»"‘ s... ler National Instituts of Btandarda and Technology
Gaithersourg. Marvanc 20886

. o,

[
3
1

*a . w

o

% >
p..'"‘.r'

April 16, 1992

Capt G.R. Yount, U.S. Navy
Commander
Puget Sound Naval Shipyard

Code 100
Bremerton, WA 98814-5000 e

Dear Capt. Yount,

As requested in your Order For Work And Services number N00251-92-WR-
20230, attached is our letter report on the review of the Naval Civil
Engineering Laboratery document entitled "Prediction of Corrosion
Performance of Submarine Reactor Compartments After Burial at Trench 94,

Hanford, Washington".

Sincerely,

Dr. EN. Pugh, Chief
Metaliurgy Division
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April 16, 1992

Capt. G. R Yount, U.5. Navy
Commander

Puget Sound Naval Shipyard
Code 100

Bremerton, WA 98814-5000

Dear Capt. Yount,

This is.a letter report on our review of the document entitled "Prediction of
Corrosion Performance of Submarine Reactor Compartments After Burial at Trench
94, Hanford, Washington" by Jim Jenkins [1]. Jenkins examined the results of NBS
(now renamed NIST) underground corrosion tests with soils similar to Trench 94 at
Hanford [2,3] and the results of examinations of tanks buried for up to 46 years at a
site near Trench 94 at Hanford (4] and concluded that the expected pitting corrosion
rate of steel in the trench would be approximately 0.001 inches per year and that the
maximum corrosion penetration after 100 years would be less than 0.350 inches.
After careful review of Jenkins’ report, the report on tanks buried at Hanford and
the original NIST data, we conclude that Jenkins utilized conservative procedures
for developing these estimates and, in our opinion, the corrosion rates for the
reactor compartments in Trench 94 will be within these figures.

This opinion is based on the following conditions. The first is that the
corrosion behavior of the NIST samples at the NIST sites with soils identified as
similar to Trench 94 will be representative of the behavior of the reactor
components. The second is that the processes that determined that corrosion
behavior during the exposure periods used for the NIST study (=17 vears) will
continue to limit the corrosion rate in a similar manner in Trench 94 for 100 years.
The third is that the soils in contact with all of the steel surfaces will be essentially
the same as that given in the specification for Trench 94 soil. The fourth, is that in
using the maximum penetration data from the tanks buried at Hanford, it is
assumed that the corrosion behavior of these tanks was similar to that observed in

the NIST studies.

To evaluate the condition that soils at the NIST sites are recresaniative of the
soii in Trench 94, we examined the original data on the characteristics of the soils at
the NIST sites identified by Jenkins. In Table 1 of his report, Jenkins specifies three
soils at NIST sites as similar to soils at Trench 94 in Hanford. These are site #26 in
Springfield OH, site #35 in Los Angeles CA, and site #47 in Salt Lake City UT. In

1
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Table Al, appendix A, he also lists NIST site A in Toppenish WA as of interest
because of its proximity to Hanford, but not necessarily similar to the Hanford soils
[2]. References in his document identify NIST sites #12 in Los Angeles, site #20 in
Cleveland OH, and site #32 in Rochester NY as similar to soils in the Hanford
complex, but not necessarily at Trench 94 [3). We agree with Jenkins that, except for
the Toppenish site, these soils are similar to that reported for Trench 94. To
evaluate the validity of using the Toppenish site to estimate the behavior in Trench

. 94, we went back to the original measurements of the soil characteristics and found

that the values given in reference [3) and cited by Jenkins are correct. This is
important as the chioride content of the Toppenish soil is more than ten times that
given for Trench 94 and, therefore, this site should not be considered representative

of conditions expected for Trench 94. The other sites are reasonable choices, but

underground corrosion is a complex issue and the use of corrosion’data from one
site to predict corrosion behavior at another site has not been thoroughly evaluated
scientifically and, in some cases [6), has failed to provide accurate estimates.

To develop a corrosion penetration estimate from the NIST data for
comparison to Jenkins’ estimate, we combined all of the average maximum
penetration data from the NIST sites identified by Jenkins as similar to Trench 94,
excepting the Toppenish site, and performed a linear regression analysis, figure 1.
This approach assumes that the variations in the soil characteristics and the
corrosion rates at these NIST sites should encompass the variations at Trench 94.
Linear regression analysis of this data estimates the expected maximum penetration
in samples buried at the NIST sites for 100 years as 0.218+0.103 inches with 3 99%
confidence interval. While this corresponds to an estimated penetration rate of
0.00198:+0.00054 inches which is greater than the 0.001 inches per year determined by
Jenkins, the maximum penetration estimated by this technique with a 99.5%
confidence is 0.321 inches which is below Jenkins’ maximum penetration estimate
of 0.350 inches.

To evaluate the validity of using a linear model for the maximum penetration
{a constant corrosion rate), we examined the exponent, n, determined by Romanoff
[3] by fitting the NIST data to the relationship

P=Kth

For a constant corrosion rate as reguired for linear behavior, the value determined
for this exponent would be one and, if the corrosion rate decreases with timne, the
value of this exponent will be less than one. Romanoff's results are given in Tabie 1
and, by examining this table, it can be seen that for all of the sites identifigd by
Jenkins as having soil characteristics similar to Trench 94, the exponent, n, was less
than one and, in most cases, significantly less than one. Therefore, Romanoff's
results demonstrate that using 1 2s the exponent for estimating the maximum
corrosion penetration is a conservative estimate. .

-
¥
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In our discussion, we have used the term maximum penetration rate to
represent the maximum wall thinning that occurs at the bottom of the corrosion
pits that form when steel corrodes in soils. We avoided using the term “pitting
corrosion” to describe this form of attack because we did not want to confuse this

type of attack with the pitting corrosion that is observed on passive metals such as

stainless steels when they are exposed to solutions containing halide ions. For
pitting of steels in soils, the pits result from variations in the environment in

contact with the surface of the samples which cause local variations in the corrosion
rate and, as corrosion products accumulate on the sm-face, the rate of pit propagation

decreases as shown by Romanoff.

Jenkins uses five additional arguments explain why the maximum’penetration at
Trench 94 would be less than that observed at the NIST test sites. Our comments on

each of these is as follows:
1) Jenkins states that the HY 80 steel and the Grade DH-36, CL-U steel are more

resistant to underground corrosion than steels used by NIST. Although 35 %

Ni and 0.9% Cr are added to the HY80 alloy to enhance low temperature
toughness and the low carbon improves weldability, these slight variations
from a plain carbon steel would provide only minimal improvement of the
underground corrosion performance of alloy HY 80 for the time frame of

interest. Similarly, the Grade DH-36 CL-U Steel has a slightly elevated Mn and

Si compared to a plain carbon steel, but again, these modifications will not
agmﬁcanﬂy improve its corrosion performance in an underground
environment.

1

2) Jenkins states that by using prepare backfill with no stones larger than 0.5

inches the soils will be less corrosive than similar NIST soils. We believe that

removal of large stones from the Trench 94 backfill makes the Trench 94

backfill more similar to the NIST soils. None of the NIST test site soils contain
the large (10 inch), oblong stones found at trench 94. The largest (2 inch) stones
at any NIST site are found at Site B in Baltimore, and they are relatively few in
number compared to Trench 94. Jenkins statement is more appropriate for the
tanks buried at Hanford where the maximum penetrations were higher for the
tanks buried with unprepared native soil than the tanks buried with prepared

backfill.

3)  We agree that a continuous, unperforated plastic cover 2t Trench 94 will recuce
moisture intrusion from the soil suriace. It is Mso rue that the water tabie zt
most NIST sites is considerably hxgner than that found at Trench 94, Because

water tables are doser to the soil surface and in general, rainfall is greater.
Since the deterioration rate of the plastic cover is unknown, it cannot be
factored into the estimates.
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4)  We agree that the resistivity of soil at Trench 94 is generally higher than that
found at any of the NIST underground test sites, and in this respect is expected
to be less corrosive than the NIST scils. Chloride and sulfate content at Trench
94 and the NIST sites identified by Jenkins are very similar, and would not be
expected to have a significant effect on relative corrosivity of these soils.

5)  We agree that a linear projection of maximum pit penetration as performed by
Carlos, provides.a conservative estimate of the corrosion penetration. There is
an uncertainty associated with any extrapolation beyond existing data and
conservative approaches are required. : .

In summary, it is our opinion that Jenkins’ conclusion, that the maximum
penetration of steels buried in these environments will be less than 0.350 inches
after 100 years and the expected or average pitting corresion rate will be 0.001 inches
per year, is reasonable given the conservative estimation procedures he employed,

- our existing knowledge of corrosion mechanisms, the environmental conditions
expected at Trench 94, and the existing NIST data on corrosion behavior of similar

steels at similar sites.
Sincerely,

W/

o Edward Escalante

orrosion Group
S ;L |
Richard E. Ricker, Ph.D.

Group Leader
Corrosion Group

020617.0857 APP 4D ATT 5-5




DRAFT

1)

2)

3)

4)

6)

020617.0857

DOE/RL-88-20, Rev. 2
06/2002

References

J. Jenkins, "Prediction of Corrosion Performance of Submarine Reactor

' Compartments After Burial at Trench 94, Hanford, Washington, (DRAFT),

Naval Civil Engineering Laboratory, Port Hueneme, CA, January 1992.

W.F. Gerhold, "Corrosion Behavior of Ductile Cast-Iron Pipe in Soil
Environments”, J. American Water Works Assoc., v68, n12, December 1576.

M. Romanoff, "Underground Corrosion”, National Bureau of Standards
Circular 579, April 1957, reprinted by the National Association of Corrosion
Engineers, Houston, TX, 1989.

W.C. Carlos, "Underground Fuel Starage Tank Corrosion Study”, .-
Westinghouse Hanford Co., WHC-EP-0507, February 1992.

RE. Walpole, R¥. Myers, "Probability and Statistics for Engineers and
Sdentists”, The Macmillan Co., New York, 1972.

W. J. Schwerdtfeger, "Scil Resistivity as Related to Underground Corrosion and
Cathodic Protection,” J. Res. of NBS, v69¢, nl, January-March 1965.

APP 4D ATT 5-6



DOE/RL-88-20, Rev. 2

DRAFT 06/2002

| Table 1 - Mean values of constants k5,3 and n and their staﬁdard errors. (3]
Site

No. Soil Type kss3 Oks3 n On
12 Hanford fine sandy loam 512 140 013 .. 07
20 - Mahoning silt loam 344 27 042 0.09
26  Miami silt loam 457 7.1 0.41 022
32  Ontario loam 448 26 033 0.07
35° Ramona loam 263 13 025 0.08
47  Unidentified silt loam 20.1 12 032 0.08
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Figure 1 - Linear regression analysis of the average maximum penetration data
obtained at all of the sites identified by Jenkins as having soils similar
to Trench 94. The dashed lines represent the upper and lower limits
of the expected values at the 99% confidence level based on the linear
growth rate assumption.
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ATTACHMENT 6

LETTER FROM D.R. HELGESON (CORROSION CONTROL SPECIALISTS)
TO C.L. REAUME (PUGET SOUND NAVAL SHIPYARD) REGARDING
SOIL RESISTIVITY TESTING, HANFORD, WASHINGTON

SN B W N e
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CORROSION CONTROL SPECIALISTS

R&B Corporate Park, Suite PIO1
6617 South 193rd Place
Kent, Washington 98032

June 23, 139380
Puget Sound Naval Shipyard :
Qfficexr In Charge of Construction
Public Woxrks Dept. Code 460
Bremerxrton, Washington

Attn: Cheryl L. Reaume

" Ref: Soil Resistivity Testing'
Hanford, Washington
Contract No, N62474-90-M-6478

.Dear Ms. Raamne,

On Wednesday June 27,1990 CCS completed the testing as
directed by the refe"enced contract. The preliminary results
were faxed to youx office on June 28, 1990. The following is
a summary of the procedures used and a brief analysis of the
data.

Test Preceduras

The test procedure followed was that described by The

06/2002

ASTM Standard Method G-57-78, " Fleld Measurements of Soil

Registivity Using The Wenner Four electrode Method *. The
testing was completed using a Nilsson Model 400 soil
resistivity meter Cextified and Calibrated on June 25, 1%990.
A sketch is attached depicting the general ar"angement of
the meter, electrodes ., and wiring.

Testing was wztnessed by William Caxzlos (West! inghouse)
and by G.L. Ecklund (U.S. Navy). Testing was done at six
locations. One test was completed on each side of the
existing excavation for Trench %94 and one test for each of
two speil piles. Testing was cdone at each location with pin
spacings of 10, 20, 30, 40, and 50 feet. :

Prior to leaving the site copies of the raw data

collected was provided to William Carlos.
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The Wenner four pin test procedure provides the average
resistivity of the soil to & depth equal to the pin spacing.
Therefore testing was completed at several depth in addition
to the 50 foot spacing requested to better characterize the
soil. Moreover the data may be enhanced by processing the
data with formulations developed by H.E. Barnes. The Barnes
formulations provides an approximation of soil resistivities
for depth layers. The data collected for these test were
processed in this manner. The data is tabulated on the
attached data sheets.

The data is useful in both evaluating the potential for
corrosion activity and for designing cathodic protection.
Howsver in evaluating the potential for corrosion activity '
of a site, it should not be done using soil resistivities
alone. S0il resistivities should be combined with the other
_parameters, as you have scheduled fox testing, including
conductivity, sulfides, sulfates, chlorides, moisture
content, and pH. . ' '

Results and Analysis

The soll resistivity data collected at this site is
generally classified as high and not very corrosive but it
does show some stratification. Purther the Barnes layer
czlculations on the north side of the trench would indicate
a2 more aggressive environment for buried stéel.’ However in
analyzing soil resistivities by themselves, caution should
be used in drawing any fixm conclusions regarding the
potential Zfor corrosion. The National Association of
Corrosion Engineers (NACE) in their basic shoxt courses
‘provide a guideline for the relative amount of cerrosion in
the absence of mitigating measures. Those guicdelines are as

fellows:

: Relative Corzosion

Soi) Registivity Rate
Below 500 ohm-cm Very Corrosive

800 to 1000 ohm-cm Corrosive

1000 to 2000 ohu-cm Moderately Corzosive

2000 to 10,000 ohn-ca Mildly Corzosive
Above 10,000 ochm-cm Progressively less Corrosive

NACE does not suggest that in high resistivity soils .
that there is no corrosion but only that the rates of
corrosion in general decrease. The conceptual cathodic
protéction design package being evaluated by the Navy for
the SRC site provides a reference in Attachment 3 to H.C.
Van Rouhuys. Van Nouhuys classifies and evaluates soils in
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high ranges that extend up.to a million ohm-cm. The majority
of his conclusions were arrived at by collecting pipeline
leak histories in high resistivity soils. His work 1is
supported by many others working with underground pipelines
and tanks. : '

Thus it is our recommendation that cathodic protection
be applied to the SRC’'s even though the soil resistivities
are classified as high with relativity low corrosicn rates.
The basis for this recommendation is based on the present
plan to maintain the integrity of the SRC in excess of 100

years.

Also in reviewing the conceptual design being prepared..
it would appear the Navy is desixous of a2 galvanic system.
This is the most desirable type of cathodic protection
system in nearly all applications. However, to make the
installation of a galvanic system effective in high
resistivity solls econcmically feasible, @ the current
requirement must be low. Based on my casual inspection of
.the SRC’s while on site, it is oy opinien the quality of
coating may need to be upgraded to achieve that end. It
would be my recommendation the a detailed cocating inspection
of each SRC be completed prior to formalizing the selection
of a galvanic anode design.

CCS would be pleased to assist the Navy with. this
project as it proceeds. If we can clarify any of the above
please contact our office. '

Sincerely

Dennis R. Helgeson, P.E.
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iC Site (Trench 94)
inford, Washington
-84

soil Rcsiltivity Data

We

Test

Sites Location

1 East iido of trench
2 South sjide of trench
3 Spolil pile to south

of trench

4 West side of trench

020617.0857

fin.
Spacing
L2z}

10

20

30

- 40

50

10
20
30
40
50

19
20
30
40
50
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D. Helgeson
6/27/90

Nilsson (Model 400)

S/N- 40-2291

Reslistivity

{ohm-cm)

36,385
65,110
22,980
37,534
41,173

70,885

103,410

166,305
72,004
41,173

23,938
22,980
34,470
35,2368
54,578

" 107,240

91,520
97,665
91,820
§5,218
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Barnes
Layex

Raszstivity
Johm-cm)

309,270

10,

67,247

191,309
*w ’

26,
15,

22,
37,

80

017
re

§34
177

096
*w

753
-w

432

11,6268

78,
€5,

131
975
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Barnes
: Pin Soil Layer
Test Spacing Resistivity . Resistivity
site Llocation ILE) Lohm-cm} onm-
5 North side of trench 10 21,065 -
20 10,140 Sk
39 25,283 114,182
40 21,448 14,194
50 14,363 ) 6,187
6 Spoil pile to norxth 10 36,385 -
of trench 20 32,385 30,087
30 © 41,939 92,481
, 40 29,108 15,178 .
: 50 53,620 : i

* The Barnes layer calculation is not valid for these layezrs

. ) Page 2 of 2
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1
2
3
4
5  Transmitted from DOE-RL to Ecology.
6
7  Reference: Low-Level Burial Grounds Dangerous Waste Permit Application Supplement 2: Design
8 Documentation for Mixed Waste Nondragoff Land Disposal Facility (DOE/RL-88-20,
9 Supplement 2, Revision 0).
10
11 Site Investigation Report: WHC-SD-W025-SE-001, Revision 0.
12
13 Correspondence Number: 90-PPB-186, September 20, 1990.
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1
2
3
4
5
6  Transmitted from DOE-RL to Ecology.
7
8  Reference: A Final Report: Laboratory Testing of Geomembrane for Waste containment
9 Environmental Protection Agency Method 9090
10
11 Document Number: 9090 Test Results, WHC-SD-WM-TRP-237, Revision 0.
12
13 Correspondence Number: 96-SWT-333, November 7, 1996.
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"1 APPENDIX 4G
2
3
4 SOIL LINER PERFORMANCE CALCULATIONS
5
6
7  Assume Net Infiltration = Total precip - evapotrans (no run-off)
8
9  [From WHC 1992 (Project W-025 Design Report), Appendix C.1, page 44]:
10
11 Precip = "7.08"
12 Evapotrans = 546
13 Net Infiltration = 1.62"
14
15 Assume landfill is open for 10 years,
16
17 Assume no flexible membrane liner, no holding time/storage for precipitation.
18
19 - Head on soil liner after 10 years = 10 x 1.62 = 16.2"
20
21 Average head = 16.2"/2 = 8.1"
22
23 Darcy's Law: g = KiA
24
25 and qgA=V
26
27 ~ V=Ki where K = hydraulic conductivity = 107 cn/sec
28 i = pressure gradient = 8.1"/36" = 0.225
29
30 - V=0.225x 107 cm/sec.
31
32 In 10 years, penetration = 0.225 x 107 cm/sec x 3600 sec/hr x 24 hr/day x 365 day/yr x 10 years
33 =7.1cm
34 =28 in.
35
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APPENDIX 5A

SELECTED GROUNDWATER CONTAMINANT PLUME MAPS IN THE 200 AREAS

This appendix contains groundwater contaminant plume maps for the 200 East and 200 West Arcas based
on data collected in fiscal year 2001 and presented in PNNL-13788.

5A.1 200 East Area

Figures 5A-1 through 5A-5 show plume maps for major groundwater contaminants in the 200 East Area.
The lowest concentration contours shown are for the following:

1 pCi/L for iodine-129 (drinking water standard)

20 mg/L for nitrate as NO; (approximately one-half of the 45 mg/L. maximum contaminant level)
450 pCi/L for technetium-99 (one-half of the 900 pCi/L drinking water standard)

2,000 pCi/L for tritium (one-tenth of the 20,000 pCi/L drinking water standard)

30 ug/L uranium (maximum contaminant level).

5A.2 200 West Area

Figures 5A-6 through 5A-11 are plume maps for the 200 West Area. The lowest concentration contours
shown are for the following:

5 ng/L for carbon tetrachloride (maximum contaminant level)

1 pCi/L for iodine-129 (drinking water standard)

20 mg/L for nitrate as NO; (approximately one-half of the 45 mg/L. maximum contaminant level)
450 pCv/L for technetium-99 (one-half of the 900 pCi/L drinking water standard)

2,000 pCi/L for tritium (one-tenth of the 20,000 pCi/L drinking water standard)

30 pg/L for uranium (maximum contaminant level).
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Figure 5A-1. Distribution of lodine-129 at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-2. Distribution of Nitrate at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-3. Distribution of Technetium-99 at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-4. Distribution of Tritium at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure SA-5. Distribution of Uranium at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-6. Distribution of Carbon Tetrachloride at the Top of the Unconfined Aquifer,
Fiscal Year 2001.
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Figure 5A-7. Distribution of Jodine-129 at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-8. Distribution of Nitrate at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-9. Distribution of Technetium-99 at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-10. Distribution of Tritium at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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Figure 5A-11. Distribution of Uranium at the Top of the Unconfined Aquifer, Fiscal Year 2001.
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APPENDIX 5B

SUMMARIZED RESULTS OF GROUNDWATER MONITORING (1988 — 2001)

This appendix includes graphs showing data collected during interim-status groundwater monitoring. The
graphs include three contamination indicator parameters (specific conductance, total organic carbon, and
total organic halides) and chromium. Another indicator parameter, pH, is not included because it is of

10 limited use in groundwater monitoring at the LLBG. Chromium is included because it is proposed as a

11 statistical indicator during final status monitoring. pH and other data are available in the HEIS database.

O 00 ~1 W AW —

13 Graphs are presented for each well in the current (2002) interim-status monitoring network. Data for
14 wells previously monitored but now dry are available in HEIS. For Low-Level Waste Management
15  Area 4, graphs are provided for proposed supplemental wells if data are available.
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Note: No total organic carbon data for supplemental wells 299-W15-31A, 299-W18-1, or 299-W18-40.
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Note: No total organic halides data for supplemental wells 299-W15-31A, 299-W18-1, or 299-W18-40.
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1 APPENDIX 5C

2

3

4 WELL CONSTRUCTION DATA (AS-BUILT DIAGRAMS)

5

6

7 This appendix contains well construction data (as-built diagrams) for monitoring network wells at the

8  LLBG and includes wells in the mterim-status and final-status networks.

9
10 Depth and casing diameters on these diagrams are expressed in English units (feet and inches) as these
11 were tracked during well drilling and completion. Depths were measured from the ground surface.
12 Elevations are expressed in feet above the National Vertical Geodetic Datum of 1929 (NGVD29), which
13 was the site standard when the wells were drilled. Water levels discussed in the body of this report are
14 expressed in meters above the North American Vertical Datum of 1988 (NAVDS8), which is ~1 meter
15  higher than NGVD29.
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5C.1 Low-Level Waste Management Area 1

The following diagrams show wells in the moenitoring network for Low-Level Waste Management
Area 1.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

CENERALIZED Gaologist's
BTRATIGRAPHY lLog
8] = glightly

0-256 Bilty, sandy GRAVEL

25-30: Bandy GRAVEL

30-356; 61 sllty »l gtlve.uy &AND
35-70: 511t¥ aandy GRAVEL!

70-75: ity quvolly BAND
15-80r 8AN

80-85: 81 gnvolly SAND

05-200: Bl silty BAND

100-110: S1 silty el gravelly SAND
116-135: £l silty SAND

135-1453 851 silty sl gravelly SAND
145-160: SAND

160-166: Bl milty BAND

165=-1201 SAND

170-175: S1 ailty s] gravelly SAND
175-180: Bilty sandy GRAVEL
180-1%0: HAND

190-200; 5ilty sandy GRAVEL
200~-2061 Bandy GRAVEL

205-210: B8]l silty SAND
210-215: BAND

215-220: S1 wilty SANDd GRAVEL
220~225: Silty BAND

225~247: B8ilty sandy GRAVEL
247-255: Mo mample

255-290; §ilty sandy GRAVEL
290-295: No earple

295~315: S8ilty sandy GRAVEL
315-320:1 Bl silty gravelly BAND
320-326: 8ilty sandy GRAVEL
326-328.5; BABALT

Orilling Sample Drive barrel WELL TEMPORARY
Methnd: Cabla tonl Mathod: M¥ard topd NUMBRR: 29%S-L2B-2§ WELL NO:
Deilling 200 ¥ Weter Additives Hanfozd
riuid Used: Supply Used:__ Not documented Coordinstes: N/8 _N 44,446 Z/w _N S8, 606
Drillez's WA Finte Btate
Name: C, Walmsle Lic Nrt Coordinstes: N 449,608 E _ 2,239,605
oril1Ing Camparn: Start
Corpany:  XailseXr Engineers Logcation: Hanford Card #:_ Not documented T R s
Cate Gate Elevation
Sturt-d 175epB? Complut-. U6RovE? @Bround surface: 684.6d-ft (Brass cap}

Depth to water: 279_3-ft Oct8?

{Oround surlace N 43 ang3 r--l————\ Elsvation of zelszence polnt: [687,g6-It)

{top of casing)
Height of refsrance point above[ 2.4-ft ]
ground surface

pspth of surface ssal [3-2791.1-f¢)
Type of murface 1
Bentonits crumb. to 271.1-ft

4-It X 4~It x 6-1n surface ped to 3-ft

Hole dismeter,

0-79.6-ft, 17-in nominal
79.8-183.¢-It, 19-in nominal
-1-ft, li-in nominasl
738 .T-378. 571, 9-4n nominal

[T e
.
]

4~in ID wiainless steel casing,
+2.4-270.8-2t

Bentonite crumblaes,
37271 .11t

valaolay palletas,
271.1-276.2-ft

szna sand pack,
2-293-f¢, 20-3C=-meah
irYy-¥T, JO-3C-nask

295-328.5-1X, 25-30-neah

p—

4-in steinless steel screen,
2798.8-2498.0-Ft, $2D0-slot

8-in atainlesa steel
telsscoping sereen,
315.1-326.1-Ft 30-slot

2

Drawing By: Rnéﬂ!l-ic.m
Date 1 E

Reference !

borehole crilled depth: [_328.5~-1%]
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WELL CONSTRUCTTON AND COMPLETION SUMMARY

Drilling Sawple Drive barrel NELL TEMPORARY
Method: Cable tool Method: Bard teol NUMBER: 299-£28-27 WELL NO:
Drillting ater Additives Hanford
Fluid Used: Supply Used: Not documented Coordinates: N/8 N 44,595 E/N W 54,670
Driller's KA State State
Name: Murphy/Robinson Lie Nr: Coordinates: N 449,756 E __2,240,54
Drilling Company Start .
Cowpany:_ Kalser Enginesrs Locationt: Hanford Card #:_ Not documented T R 8
Date te Elevation
Started: 028ep8? Corplete: 29S5epB7 Ground surface: 678.18-ft (Brass cap)
Depth

to water: 273.2-ft HepB?
{Ground surfacel276.4-7E !55\_":93

GENERALIZED Geologist's
STRATIGRAPHY Log

10-15:z
15-55:
55-603
60-65:

70-60:
80-90:
90-95:
93-~100:

300-301

0-10 Silty, sandy GRAVEL

65~70: SAN.

100-110:
110-113:
115-120:
120-125: BAND
125-1403
140-145:
145-150;
150-19851 SAND
165-150:
160-195:
195-210:
210-220:
220-225:
225=-230:
230-240:
240-290:
290-285: SAND
295-300:

Sandy GRAVEL

8llty sandy GRAVEL

sandy GRAVEL

Silty gravally BARD
D

Gravelly BAND

8ilty SAND

silty gravelly SAND
SAND

Gravelly SAND
Bilty gravelly &AND
Gravelly EAND

Ozavelly BAND
BAND
Gravelly BAND

§11ty gravelly BAND
Silty SAND and GRAVEL
Sandy GRAVEL

6ILT, SAND and GRAVEL
Gravelly BAND

Bllty EAND

Gravelly EAND

GRAVEL, SAND and SILT

811ty sandy GRAVEL
t Gravelly BAND

ﬁ~| Elevation of reference point: [680.37-ft]

(top of casing)
ground aurface

Depth of surface swal
Type of aurface seal:
Bantonite crumbles to 258.2-ft
§-ft x 4-ft x 6-in surface pad
extending 4.5-ft into annulus

Hole diameter,
0-58.3=ft, 17-in nominasl

3-124,0-ft, 13-in nominal
127,0-206.5-7¢, ll-in nominal
.9-301.5-t, 9-in nominal

d-in ID stainless stesl casing,
42.2-269.8-ft, §20-slot

Bentonite cruxbles,

Bentonite pellets,

§ilica mand pack

263.9-301,5-Tt, 20-30-meah

4-in stainless steel ecreen,
269.0-289.8-ft, #20-mlot

6-1n stainleass ateel
telescoping screen,
291.2-301.5-ft, § 3C-aslot

Borahole drilled depth:

Height of reference point above| 2.2-1¢t |

{4.5-258,2-ft |

[ 301.5-ft]

Drawing By: %{2528-27.385
Date H
Refersnce : mi&ﬁ WELLS
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WELL CONSTRUCTION ANE COMPLETION SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Mathod: Cable tool Method: Hard tool NUMBER: 299-E28-20 WELL NO: E1O-MM
Drilling aa Additivea Ranford
Fluid Used: Natar Used: None Coordinates: N/8 N 44,724 E/N W 5§,056
Driller's WA State State
Nama: L. Watkinas 1ie Nr: Not documented Coordinatesa: N 449,882 E 2,239,154
Drilling Company Start
Company:_ Kaiser Engineers Location: Hanford Card #: T R 8
Date “Date Elevation
Stacrted: 02Jans$0 Complete: 17Aprsa Ground surfsce: €83.55-ft (Braas cap)

{Ground murface -8~

GENERALIYZED Gsologist'as
STRATIGRAPHY Log

0-10: Sandy GRAVEL
10-25: Muddy sandy GRAVEL
25-35: Sandy GRAVEL
35-40: Gravelly BAND
40-45; sardy GRAVEL
415-60: Grawvelly RAND
60~70: Sandy GRAVEL

Depth to vater: 279.7-ft Feh§0

n$3

70-85: Slightly gravelly BAND

Elevation of reference point.:
(top of d-in casing)

Haight of reference point above| 3.0-ft )
ground surface

(686.55-1t})

Dapth of surface weal

Type of surface seal:
Camsnt grout to 20.0-ft

1 5 4~ft x 6-in surfacs pad
4 equidiatant pzroteotive posts
Pad extenda 2.5-ft into annulus

[2,.5-20.0-£t]

100-105;
105-120:

130-~1238;:
138-145;
145-1601
160-170:
170-175:
175-150:
130-200:

200205
206-218:
2132202
220-2353
235~2783
276-200:
200-285:
285-290:
230-2862

B85-95: EAND
95~100: Flightly gravelly BAND

Qravelly BAND

Slightly muddy EAND
BAND

Bardy GRAVEL
Gravelly BAND
Gravelly EAND
Elightly gravelly
slight2y muddy BAND
BSAND

Sandy GRAVEL
511ty muddy GRAVEL
fandy GRAVEL
Muddy sandy GRAVEL
No recovery

Muddy sandy GRAVEL
Gravelly B3AND

Slightly gravelly SAND

8lightly gravelly BAND
1206-130: 8AND
Blightly gravally EAND

Hole diameter,
0-120-ft, ll-in nominal
IZ9-256. b-!!, 9-in nomiral

IND-275.0-ft

Bentonite crumbles,
20.0-267.0-ft, §-20-mesh

d- ~in Volclay tablets,
267.0-271,5-£t

Si1lica sand pack,
271.5~204.0~1t, 20-40-mesh

4~-1in stainleas ateel scrs
215,0-295.0-ft; §10-siot
w/ehanne PIG

Depth to bottom,
295,9-ft, O&Nowdl

Backfill,
| 294,.8-296.0~2t

Date
Refermnae

Drawing By:

%‘B“ 27.20=-28  AHB

Barehole drilled depth:

é-in ID T304 stainless stsel casing,

o1,

1296.0-£% )

020617.0859

APP 5C-5




DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard teol NUMBER: 299-E£32-2 WELL NO:
Drilling 200 E Water Additives Hanford

Fluid Used: Supply Vased: Not documented Coordinates: N/8 N 45,3504 E/M W 56,565
Driller'a €. E-lmley WA State State
Name: L. Watkins/L. Corden l1e Nr: Coordinstea: N 451,061 E 2,230,642
Drilling Company Start

Company:_Xalser Engineers Location: Hanford Card §:_ Not documented T R 3
Data Date Elevation

Started: 14Rug8? Complete: 30Sep8? Ground asvrface: 667.91-ft (Brase cap)

Depth to water: 262.3-ft SepB?

{Ground surfaceJZ88.2-fC !5§En93 Elevstion of reference point: [670.06-ft)

GENZRALIZED Geologlst's
STRATIGRAPRY Log
81 = Slightly

0-10 £ilty samdy GRAVEL
10-15: 81 esilty BAND
8ilty sandy GRAVEL
8ilty gravelly BAND
8ilty sandy GRAVEL
BAND

Slilty sandy GRAVEL
€l »ilty Bl gravelly
$5-115; E1 gravelly SAND

BAND

115-140:
140-1503
150-155%:
155-190:3
190-200:
200-2103
210-245:
245-250:
250-27%3
275-2801
280-2685:
205-207:

£l silty BAND
Bilty 8AND
€1 silty sl gravelly BAND
&1 silty SAND

£llty sandy GRAVEL

B8l silty SAND

Bilty sandy GRAVEL

Bl »silty gravelly BAND
Silty sandy GRAVEL

8llty gravelly BAND

Silty BAND

{top of casing)
ground surface

Depth of surface seal

Type of aurface ssal:
Bentonites crumblas to 246.9-ft
4-£ft x 4-ft x 6-in surface pad
sxtending 5~ft into annulus

Hole diameter,

0-86.6-ft, 17-in nominal,

56.6-12%.0-ft, 13-in nominal,
-0-184.3-2t, 11-in nominal,

164.3-288,0-ft, 9-in noninal

4-in ID stainless steel casing,
+2.2-257.8-£t

Bentonite crumbles,
5.0-246,9-£t

Height of reference point abave| 2.2-ft

[_4-in

[5-246.5-ft}

1

297-209:

811ty gravelly SAND
RASALT

Drawing By: RXL/2E32-02.ASB
Date
Rafarence

:_m'i_b'!_——_g

Bentonite pellata,
246.9-251.9-1t

S1lica sand pack,
251 .9-289.2-ft, 20-3C-mesh

4-in stainless pteszl screen,
257.8-277.8-2¢, §2C-slot

8-in atainless stenl
telescoping screen,
279.2-289.2-f¢t, #30-slot

Borehole drilled depth: [_289.2-1t]

06/2002
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sarple Drive barral WELL TEMPORARRY
Method! Cable tool Method:_ Hard tool NUMBER: 299%-E32-3 MELL Na:
Drilling 200 ¥ Water Additives Banford
Fluid Used: 1y Used: Not documanted Coordinates: N/B N 45,631 E/R W 56,721
Driller‘s . Thoreson WA State State
Hama:0. Amos/D. St George Lic Nr: Coordinstes: N 450,787 E 2,236,487
Deiliing Company ftart
Company:  Kalser Enginesrs Location: Hanford Card #: Not documented T R L]
Data Date tl.vati'iT——“— A
Started: _ 14AugS? Completn:_ 308ep87 Ground surface:_ 675.32-ft (Brasa cap)

Dapth to water: 269.0-ft Sep8?
(Ground murface}273_8-2t !gginsa
GINZRALIEEZD Geologist's

STRATTGRAPNY Log
8] = Blightly

Elsvation of reference point:
{top of casing}

Height of refarence polint above| 1,2-ft ]
ground aurface

(676.51-¢t]

Depth of musrface swal [3.4-255.7-ft)
Type of aurface seal:

C-65 gilty sandy GRAVEL

65-75; 81 silty gravelly SAND
75-80; 81 silty sl gravslly SAND
80-90; Bl silty gravelly SAND

Beantonites crumblas to 255.7-ft
4-ft x 4~ft x 6-in surface pad
sxtending 3,.4-ft into annulus

90~108: 51 gravslly BAND
108-1103 8l silty ol gravslly KAND
110-120: S milty BAND

120-125%: 8ilty BAND

125-130: Gravelly EAND

130-135: Bl silty 51 gravelly BAND
135-140: Bl silty BAND

140-147: £illty BAND

147~150: Bl #ilty »s1 gravelly SAND
150-160: Bl silty BAND

180-185: BAND

155-200: Bandy GRAVEL

200-275: Bllty sandy GRAVEL
275-200: &1 »ilty gravelly SBAND
280-208: Ellty sandy GRAVEL
205-2902 BAND

28%0-235: Bl silty BAND

295-300: Filty sandy GRAVEL
300-303: E1 silty ozavelly BAND
303-304: Gravelly EBAND

Hole diameter,

D-60.4-t, 17-in nominal
60,4~128.9-£¢, 13-in nominmal,
12%.5-18¢.5-%¢, 11-in nominml
+96.5-304.0-%, $-in nomipal

o

4-in 1D stainless stesl casing,
+1,2-266.2~ft

Bentenite crumbles,
3.4-246.9-1t

Volclay taublats,
248.9-262.0-1¢

Bilica aand pack
262.0-304.0-7t, 20-3C-meeh

4-in ptainless pteel acreen,
266,2-286.2-7t, §20-slot

8-1in stainleas steel
telescoping acreern,
291-301.0=-ft, §3D-slot

:

Borehole drilled depth: |_304.0-£t}

Drawing By: ?xb%[zmz-os.m
Date H ;g L]

Rafarence 5 WELLS
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilitng Sample Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-E32-4 WELL NO:
Drilling Area Additives Hanford
Fluid Used: Water Used: Not documented Coordinatsa: N/8 N 44,505 E/X W 56,713
Driller's WA State State
Name: O Rmoa/I. Cordon Lic Nr:Not documented Coordinates: N 450,141 E 2,298,497
Drilling Coxpany Start
Company: Xaiser Engineers Location: Hanford Card #: T R B
Date Date Elevation
Started: 28Aug8? Conplete: 308ep87 Ground surface: 684.64-ft (Brass cap)

GENERALIZED Geologist's

STRATIGRAPHY Log

-5z Gravslly sandy SILT
5-55: Bilty sandy GRAVEL

$5~60;
60-70:
70-7%:
15-803
80-85:
85~90: SAN
30-55;

Gravally BAND

105-1230:
130-335%:
1352403
140-2453
145-1503
150-1603
160-1865:
165-1753
175-108:
165-1501

180-200¢
200-206:
205-210¢
210-215:
215-220:
220-225:
225-2303
230-2353
235-260:
260-265:
266-2051
285-285:
295~3101
310 ]

SAND

Blightly
Gravelly
Elightly
Gravelly
Blightly
Gravelly
SAND

Gravelly
Slightly
slightly
Gravelly

BAND
BAND
BAND
BAND

No recovery
Sandy GRAVEL
Gravelly EANC
Sandy GRAVEL
&AND

81 silty BAND

GRAVEL
Sandy GRAVEL
Sandy GRAVEL

ailty,
gravelly BAND

8ilty gravslly BAND
Slightly silty gravelly SAND

Blightly gravslly SAND
Slightly »silty BAND
D

slightly silty gravelly SAND
95-105: Blightly gravelly BAND

gravaelly BAND
silty gravelly BAND
gravelly BAND

Bilty sandy GRAVEL

Silty sandy GRAVEL
8i1ty sandy GRAVEL
911ty sandy GRAVEL

87

Depth to water: 280.3-ft SEE
{Ground aurface] - ns3

Elevation of reference point:
(tep of caming)

ground wsurface

Depth of surface saal
Type of aurface eeal:
Bentanite crumbles to 265,7-ft.
4x4-It suriace pad extending 3-ft into
aannulus,

Holes diamster,

0~58.2-ft, 17-in nominal,
€.2-122.6-ft, 13-in nominsl,
122.6-201.0~ft, ll-in nominal
261,0-311.0~ft, $-in nominal

4-1ic ID T304 strinless steel casing,

+1.2-276.1-f¢

Bentonite crumblaes,
3.0-265.7-1t

Bentonite pellets,
265.7-272.0-1t

81lice sand pack,
272.0-311.0-ft, 20-30C-mesh

4-in T304 etainlesa ateel screen,
278.1-258.1-7t, §20-slot

Depth to bottom, O6Navel
29%.0-1%

8~in T304 atainless steel
telescoping screen,
298.0-302.2-ft, #30-alot

Drawing By: ;%%[2232—04.A3!
Date ;E

Refmrance ; Ol

horehole drilled depth:

Height of reference point above|_1.2-f¢

Concrate

(665.88-1¢]

[3,0-265.7-ft )

1311.0-#¢ |’

06/2002
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel
Mathod: Cable tool Mathod: Herd tool
Drilling ater deltivnt

Fluid Used:_Bupply sed: Not documented
Driller's WA State

Name: L. Cordon Lic Nr: Not documented
Dri1ling Company

Company: Basin and Rangs Location:Not documented
Dats Date

8tarted: 278epbs Complete: 09NovEs

MELL TEMPORARY

NUMBER: 285-E32-5 WELL NO: E30-MW2
Hanford

Coordinates: N/B8 N 45,306 E/M W 56,725
Btate NADS3 v ~dm . N
Coordinates: N ¢50, 462 L___ 2,238,484
8Start

Card #:__Not documented T R 8
Elevation

Ground surface: 678.12-ft RBraas cap

Depth to water: 274.2-ft OotB9
{Ground surfacej277.4-T€ 25Jungl

GENERALTIEED Geologist's
STRATIGRAPHY Log
81 = slightly

0-40;: Muddy sandy GRAVEL (tr CORRLES
40~45; 8l muddy gravaly AAND
45-50: 81 gravelly sl muddy SAND
50-55; Bl gravslly SAND

35=65: 81 wuddy gravally SAND
65-90: Bl gravelly SAND

80~95: Bl gravelly sl muddy SAND
95~100; BAND

100-110: £1 gravelly &AND
110-185: EBAND

165-130: Muddy SAND

190-195: Bandy GRAVEL

185-200: Gravslly BAND

200-205: SAND

205-225: Bandy GRAVEL
225-205: Muddy sandy GRAVEL
2¢5-230: Sandy GRAVEL
290-293.61 SAND

|[Elevation of refersnce point: [682.14-1t]
(top bf 6-in cawsing) e
‘-—-meiqht of reference point abovel[ 3.02-ft ]

ground murface

| Depth cf murface seal 12-20.2-£t]
Type of surface seal:

Cemsnt grout, 2.0-20.2-ft, concrete

4=t x 4~ft x 6-in eurface pad

sxtending 2-ft into annulus

Hole diamster,
0-20.1-ft, 13-in nominal
!U.I-!ﬁ.k:ltl 5-In nominal

4-in 1D stainless stesl casing,
+2,1-270.8-£t

Dentonite crumbles,
20.1-261.4-2¢t

-in volclay pellets,
Z61.4-265.6-1¢
Bilica sand pack,
265.6-291.2-1t, 20-40-mesh

4-in etainless mteel scresn,
270.8-2891 . B~1 #10-slat

¥rLl1,
&J—q 291.2-293.6-£¢
} | KoreﬂbIa drilled depth: I _283.6-£t)

Drawing By: RXL/2E32-0S.ASR

Date _1'68—55—_25
Reference : -

020617.0859
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DRAFT

DOE/RL-88-20, Rev. 0
06/2002
WELL CONSTRUCTTION AND COMPLETION SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER:_ 289-E32-6 WELL NQ:
Drilling Additives Hanford
Fluid Usad: Raw water Used: None Coordinates: N/8 N 46,0860.0 E/M W 56,721.5
Drillerta WA State State NADSS N ) e E v .
Name: K Dlaon/J Carpenter Lic Nr: Not documented Coordinstea: N 451,216 E 2,238,485
DrillTng Company Start
Company: Kasiser Enginsecras Location: Hanford Card #: Not documented T R 3
Dete Date Elevation
Started: 106Jun91 Complete: OlAug9) Ground surface: 6€3.94-ft (Brass cap)
Depth te water: 258.5-ft JulSl
(Ground murface}282.0~It Z3Jung) Zlevation of referance point: (667.45-ft}

GENERALIZIED Geologist's
STRRTIGRAPKY
Sl=slightly

0-20: Bandy GRAVEL

20-50: Gravelly BAND

50-55: 81 gravelly BAND
55-60; Gravelly SAND

60-70; SAND

70-75: Sl gravelly EAND
15-85: Gravslly EAND

85-90: Sl gravelly SAND
80-55: Gravally BAND

95-115: BAND

115-130: &AND w/trace GRAVEL
130-170: S&AND

170-190: SAND w/trace BILT
190-186: Bllty BAND
185-200: SAND w/trace SILT
200-2103 BAND w/trace GRAVEL
210-215: Gravelly BAND
215-250: sandy GRAVREL
250-255: silty qravelly BAND
255-265: Sandy GRAVEL
265-270: Bandy claysy GRAVEL
270-278.81 Sandy GRAVEL

{top of casing)
Height of reference point above! 3.51-ft )
ground surfage

Depth of suzface seal
Type ol surface ssal:
Cemsnt grout, 2.1-20,9-ft,
dx4-It x 6-in concrete surface
pad sxtends 2,1-It into annulus

[2.1-20, 9-{t)

Hole diameter,

2.1-21.6-ft, 13-in nomical
1.6-1%7.9-ft, Il-in pominal
[3Y.5-276.8-ft, 9-in nominal

4-io ID stainlesa stesl casing,
+1.1-254.5-ft

Bentonite crumbles
20.9-244.,0~7t, 8-20-mesh

-in kentonits pallets
Z44.0-250. 0=t

8ilica sand pack,
250-278.3-2t; 10-20-mesh

4-1in T204 stainless steel acreen,
264.6-27E.5~2¢t, #i0-slot

11, !
278.3~2768.8-%¢ 1

Refarence

Drawing By: RKL/2E32-06.ASR
Date H ep!

Borehole drilled depth: [_278.8-7t]

020617.0859
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DRAFT

DOE/RL-88-20, Rev. 0
06/2002

WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Saxple Drive barrel
Mathod: Cable tool Msthod: Hard tool
Drilling Additivea

Fluid Used: Rew water Vsed: None

Drillarta ¥A State

Name: L Bultena Lic Nr: Not documented
Drilling Coxpany

Company: Xajaser Enginsers Locnuun: Hanford
Date Dat

Started:_23May9l Comphte' 264191

KELL TEMPORARY

NUMBER: 299-E32-7 WELL NO:

Hanford

Coordinatea: N/S N 46,453 B/N o $6,720
State NADRY N

Cooxrdinstes: N 451,649 l: 2,23!,‘“
Start

Card #:_ Not documented T R a
Elavation

Ground surfeca: 654.89-ft {Braas cap)

Depth to watar: 250.€-ft Jun$l
(Ground wurface}287.9-FTt 25Ju

GENERALIRED Geologist'a
STRATIGRAPHY log
Slwalightly

10-15:
15-20z
20-25;
25-30:
20-38:
35-40:
40-45:2
45-€D2
60=-65:
65-75:
75~55:
95-1035;

0-10: Eilty sandy GRAVEL

Sarcdy GRAVEL

8l silty sandy GRAVEL
8ilty sandy GRAVEL
Sandy GRAVEL
Gruvslly EANC
Silty SAND
Gravelly BAND

Bl silty BAND
Bandy GRAVEL
Gravelly &AND

£l gravally SAND
SRAND

105-145: Bl silty BAND
145-150: B8ilty BAXD
150-15883 Bl silty BAND
155-165: Bandy BILT
165-145: Bilty SAND
145-190: Bl #ilty BAND

BAND
195~220: Bandy GRAVEL
220-235: Bilty sandy GRAVEL
235~-265: Sandy GRAVEL
265-270:1 511ty sandy GRAVEL
270~273.8: Bilty GRAVEL

ns3

Elevation of referance point: [658.42-ft]
(top of caaing)
Height of raferance point above(_ 3.53-ft )
ground surface

Depth of surface esal
Type of surface seal:
Cemant grout, 3.0-21.7-f¢
Conorete 4x4-ft x 6~in surface pad
sxtends J.0-ft into annulus

[3.0-21.7-2t]

Hole dimmster,
.0-20,9-ft, 13=in nominal

- 9=£t, 1i-in no al
169.8-273. 8-, 8-in no

| 3
| 2
(I

d-io ID atainless stexl camsing,
+1.0-245.6-£1

Bentonite crumbles,
21.2-235.7-ft, $-2C-mesh

-in Pentonite pellets,
Z35,7~242.3~£¢

S1lica sand pack,
242.3-270.6=ft

4-in T304 gtainless stasl screen,
245.6~266.6-%t, #20-slot

Fil1,
270.6-273.8~-7¢

Date

Referana

Drawing By:

%{ 2E32-07.A8R
e
e :

| Borehele drilled depth: [ 273.68-f¢]

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sample WELL TEMPORARY
Method: Cable tool Methed: Drive barrel NUMBER: 299-E£32-8 WELL NO:
Drilling Additives Haanford
Fluid Used:_ Nona Used:_None Coordinates: N/8 N 46,802 E/M W 56,513
Driller's YA State State NADE3 N , . r -
Name?: D Ludtke/J Carpantar Lic Nr: Not decumented Coordinates: N 451, 959 £ 2,238,692
Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card #:_Not documsnted T R a
Date Date Elavation
Started: 22May91 Complete:  10Jundl Ground surface: 642.13~ft (Brass cap)
Depth to water: 238.4-ft JunSl
(Ground aurface)240.2-ft 25Junsl | Elevation of referance point: (64S5.59-ft]

GENERALIZED Geologlst's
STRATIGRAPHY Log
Sl=aslightly

21-403
40~-55:

70-80:
95-100;

180~187

0-21: Sandy GRAVEL
AN

55-70: SAND
80-95: BAND

300-110:
110-115:
115-1663
166-1603

197-200%
200-286.7:

D
Gravelly BAND
Gravslly BAND

Gravelly SAND

Silty &AND
Gravelly BAND

BAND

Bandy GRAVEL

: Gravelly BAND
Gravelly silty BAND
Sandy GRAVEL

{top pf casing)
Height af reference point abovel 3.46-ft |
grourd surface

T

Depth of surfacs paal
Typs of surfacs ssal:
Ceament grout, 3.0-21.6-ft,
4=ft x 4-ft n E-in concrete pad
sxtends -t into annulus

(3.0-2).6-£¢]

¢-ia ID stainless atesl casing,
+1.0-234.7-£¢

Hole dismeter,

.0-19,6-f%1, 13-in nomipal
T19.8-167.2-2%, I1-In nominal
IoT.2-%506.7-2t, 5-in nominal

Bentonites crumbles,
21.6-224.3-f1, 8-20-mesh

d-in pentonite pellets,
224.3-230.5-1¢

Si1l1ca sand pack,
230.5-256.7-ft, 10-20-mesh

4-1in T304 stainless steel screen,
234.7-255.3-tt, M20-sleot

Drawing By: RKL/2E32-08.ASB
Date : I5§ne§3
Raferenae :

Borehole drilled depth: [_258.7-ft}

020617.0859
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DRAFT

DOE/RL-88-20, Rev. 0

WELL CONSTRUCTION AND COMPLETION SUMMARY

Drill Sample Drive barrel MELL TEMPORARY
Method: Cable tool Mathod: Hard teol NUMBER: 259-E32-9 WELYL NO:
Drilling Additives Hanford

Fluid Used: Rew watar Usead: None Coordinates: N/B N 46,802 E/W W 56,081
Driller's WA State State NADS3 N » - E v -
Name: K Olsoh/J Carpenter Lie Nr: Not documented Coordinates: N 451, 9690 E 2,239,124
Dritling Company Start
Company: Kailser ¥nginesrs Lcc-t:lon'. Hanford Card #:_ Not documented T R 8
Date Elavation
Started: 22May$l Comletn' 12Jul191 Ground surface: 639.60-ft (Brass cap!

Dapth to water:_ 235,.9-ft Jun§l

(Ground wurface}237.6-2f 25Jun$ Elavatipn of reference point: [643.33-ft]

GENERALIZED Guologist's
STRATIGRAPHY Log
Bimp]lightly

0-39; Sandy GRAVEL

39-40: SBILT lene w/interbadded
PEBALER and &AND

Gravelly BAND

81 silty BAND

Gruvslly BAND

Sandy GRAVEL

SAND

El gravelly BAND

35—100. Greavelly RAND

100-120: RAND

120-140: 61 gravally SAND

140-170: BAND

170-175: Sllty RAND

175-160: SAND

160-1983y Bandy GRAVEL

1985-2003 £1lty sandy GRAVEL

200-20%: Gravelly BAND

205-235: Bandy GRAVEL

235-240: Gravally BAND

240-254.86; Bandy GRAVEL

40-355:
35603
60-703
70-75:

Drawing Ry: Rrgizzsz—o!.nl
Date H ep!

Raferenca

({top of casing)
Height of refersnce point abovs(_3.53-ft }
ground aurface -

Dapth of suzface seal
Type 0f aurface seal:
Cemsnt grout, 2.5-21.6-ft,
4-It x 4-ft x §-in concrete pad
exterds 3~ft into annulus

[2,5~21.6-1t])

4-in 1D stainless stesl canming,
+1.0-230.7=£t

Hole Glamster,

2.5-18.7-£¢, 13-in nominal
I8, 7-150.4-%, T1-In nominal
4160.4-254.6-1%, 9-1n no A

d-in bentonite pellets,
221.8-227.2-7¢

Silica sand pack,
227.2=2b4.6-t, 10-20-mesh

4-in T304 stainleas stasl screen,
230.7-251.3-1t
Borehnle drilled depth: [ 254.86-2t}

0672002

1

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL TEMPORARY
Method:_Cable tool Method: Drive barrel NUMBER: 299-E£32-10 WELL NO:
Drilling Additives Hanford
Fluid Ueed: Raw water Usad: None Coordinatas: N/S N 46,800.2 E/M W 55,568.7
Driller's WA State State NADB3 N B .6%m E r -
Name: H. Barer/G. Howsl Lic Nr: Not documented Coordinatas: N 481,959 E 2,239,636
Drilling Company Start
Company: Kaiaer Engineets Location: Hanford Cerd #: Not documented T R 3
Data Date Elavation
Started: 02Jan$92 Corplete: 15Apr92 Ground suxface: 634.088-ft (Brass cap)

{Ground

Depth to water: 232.2-ft D3Feb§2

GENERALIZED Geclogist'a
STRATIGRAPHY Log
Sl=slightly

surface)Not documen

0-4: Not

35-50:

50-60<

60-743

74-78;

75-140;
140-145:
145-158:
155-160:
160-163:
165-185:
185-205:
205-215:
215-235:
235-240:
240-247:

4=35: Bilty sandy GRAVEL
Sandy GRAVEL
Gravelly BAND

Sl gravelly BAND
GRAVEL

BAND

247-248.5: BAEALT

documented

Sl gravelly EBAND
Sandy GRAVEL
BAND

8l silty sl gravelly S8AND
Silty EAND

Gravaslly BAND

Bandy GRAVEL

Bilty sandy GRAVEL

Bl silty sandy GRAVEL
Bandy GRAVAL

Refarance

Drawing By: RKL/2E32-10.ASB
Date T08ap%3

—04

Flavation of reference point:
(top pf casing)

Keight of treference point above[_ 3.0S5-ft ]
ground surface

1637.93-1t1

Depth of surface sesl
Type of surface seal:
Csmsnt grout, 1.8-20.7-ft,
4-ft x 4-ft x 6-in concrete pad
extends 1.6-ft into annulus

11.8-20.7=1t]

4-2n ID stsinless stesl casing,
+0.9-225.0-£¢

Hole diamster,
1.9-19.1~-ft 13-in nominal

(5. 1-1¢2.4-7, 11-In nominal
(£2.3-2406.5-Tt, O-in nomina

Bentonite crumbles
29.7-217.0-£t, 8-20-mesh

-in bentonite pelieta,
217.0-22¢.8-£t

Bilica asand pack,
220.8-245.8-ft, 1D-20-mesh

4-4n T304 stainleas steel screen,
225.0-245_3~ft, §20-slot

Rorehele drilled depth: [ 245.8-f%]

020617.0859
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06/2002

DRAFT DOE/RL-88-20, Rev. 0
KELL CONSTRUCTION AND COMPLETION EUMMARY
Drilling Sample WELL TEMPORARY
Method: Cable tool Method: Drive barrel NUMBER: 289-B£33-28 WELL NO:
Drilling 200 E Water Additivas Hanford
Fluid Used: Supply Usad: Not decumented Coordinates: N/8 N 45,5596 E/W W 54,6610
Driller'sa WA state State
Name: Watkinas/Cordon Lie Nr:_ 1271/007% Coordinatea: N 450,758 A 4,240,540
Dr111Tng Company start
Company: Xalser Enginesrs Location: Hanford Card #:_ Not documented T R ]
Date Tate Clevation
Started:  2483ep8? Complete: 150ct87 Ground surtace! 662.66-ft {Brass cap}
Depth to water: 257-tt Oot.8?
{Ground surtace} I—-—l-—-l Elevetion of reference point: [664.23 ft)
{top aof casing)
GENETRALIYEZD Gaologist's | Height of referance point above[ 1l.6-ft |
STRATIGRAPHY Log ground surface
(81=81lightly)
| Depth of surfa al [3.8~241.5-£t]
5-40: Silty sandy GRAVEL Type of aurfaus ssal:
40~50: Gravslly BAND | Bentonits crumbles,
50-60: 8l gravelly, 3.3-24%.5-&
sl silty BAND Has 4-It x 1-It x 6-in
60~75; 8l pilty gtavolly BAND conarste pad extanding
78-40: Bl grmvelly &AN 3.8-£t into annulus
80-85: Gravelly SAND
85-90: SAND
93-10%: 51 gravslly BAND
105-110: RAND
110-113: Bilty &AND
115-120: E1 gravelly silty BAND | &~in ID stainless stesl casing,
120~-130: Bl GRAVELLY, +1,6-255.7-1t
sl »ilty BAND
130-135: 51 »silty gravsally BAND
135-1850: BAND { Hole dimmeter, 9-in nominal
160-165;: 51 silty gravally BAND 3.0-278.3-1¢
165-170s Sl gravelly, S——
al silty BAND
170-175: 61 silty gravelly BAND Yolclay pellets
178-185: Bllty sandy GRAVEL | 241.5-24%.9-ft
165~210: BAND
210-245: Bilty sandy GRAVEL { Silica sand pa
245-250: 51 silty gravelly ERND 247,8-278,3- ft, 20-30--uh
250-265: 511L¥ sandy GRAVEL
265-270: 1ty gravelly EAND
270-276: Eilty sandy GRAVEL
| 4~1n steinless stesl scraen,
255.7-278.7~- 20-slot
§-in stainleas steal teleaseping scresn,
} 268.0=-2768-2t, #30-slot
| Borehole drilled depth: {_274.3~-f¢t)
Drawing By: RKL/2E33-28.ASB
Date H
Raference :—m%ﬂrﬂ_

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTICN AND COMPLETION SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable tool Method:_ Hard tool NUMBER: 29%-£33-29 WEILL NO:
Drilling 200 ¥ Water Additives Hanford
Fluld Used: Supply Usad: Not documented Coordinates: N/8 N 45,124 E/N W 54,565
Driller's wA Statas State
Neme®: Murphy/Robinson Lie Nr: Coordinatea: N 450,285 ) 3 2,240,544
Drilling Company Start
Company: Kaimer Engineers Location: Hsnford Caxd #:__Not documented T R 8
Date Date Elevation
Started: 17Ang87 Corplete: 30Sep87 Ground surface: 671.53-ft {Brasa cap)
Depth to water: 265.7-ft Besa'l
{Ground surface) . T= ns3 | Elevation of reference point: [673.77-ft]
{top of casing)
GENERALILED Geologlst's | Height of refersncea polint above[ 2.2-ft |
STRATIGRAPHY Log ground surface
Depth of surface seal [0-252.2—-ft ]
0-5: GRAVEL Typs of surface ssal
§=55: Silty sandy GRAVEL Portland cement to 5.0-ft
55~€0: Slightly silty gravelly SAND Bentonite crumbles,
60-70; Blightly silty, slightly 5-282.2-1t
gravelly BAND
70-75: Blightly silty BAND Hole diametsr
15-00: Slightly gravelly BAND | 0=87.4~ft, 17-in nominal
B0-05: Gravslly BAND | B7.4-130.5-ft, 13~in nominal
85-90: Blightly silty gravally EAND | 134.5-204.2-%¢, 1li-in nominal
90~95: EAND | 204.2-250.5-¥t, 3-in nomina
95~105: 5lightly gzavelly SAND
105-120: BAND
120-12%: Flightly »ilty gravelly EAND
125-130: slightly ailty, slightly
gravelly EAND
130-135: Slightly #ilty BAND
135-140: SAND
140-145: s8lightly silty SAND
145-150: Elight)y gravelly BAND 4-in ID stalnless steel casing,
150-16D: Slightly »ilty, slightly +2.2-252.2-f¢
gravelly BAND -
160-165: Slightly ailty gzavelly BAND
165-1680: Slightly gravelly BAND Bentonite pellete,
160-1688s Slightly ailty gravelly BAND 252.2-257.0-ft
195-205: GAND
208-218: Sandy SILT Silica sand pack,
215-250: 11ty wandy GRAVEL 257.0-29C.5~7t, 20-30 pesh
250-256¢ Sandy GRAVEL
256-280: Silty sandy GRAVEL
280-286: SAND 4-in stainleam steel screen,
285-290: GRAVEL 262.8-282,.8-1t, #2C-sloct
280 * BASALT
B-in stainiess ateel telescoping acraeh,
279.5-28%.6-ft, #30-slot
+ | Borehole drilled depth: 1_290.5-1t]
Drawing By: RKL/2E33-28.ASR
Date : 138epdl
Reference :_W%Fﬂﬂﬂ—

020617.0859
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DRAFT DOE/RL-88-20, Rev. 0
06/2002
o~ WELL CONSTRUCTION AND CONPLETION SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable tesl Method: Hard tocl NUMBER: 299-£33-30 WELL NO:
Drilling atar Additivas Hanford /
Fluig Veed: Supply Usad: Not documantad Coordinates: N/8 N 45,803 E/N W 55,660
Driller’s WA state State g
Name: L. Watkina/C. Wamsley Li¢ Nr:Not documentaed Cooprdinates: N 451,062 T 2,235,547
Drill ing Company Start
y: Xaiser Enginesrs Location:_ Hanford Card #: Not documented T R 8
Dlta Date Elavation
Started: 29Augh? Complate: 3(08ep87 Ground surface: €61.92-7t Brass cap
Depth to water: 257.6-ft Sep8?7
{Ground surface)280.1-Tt !ESE $3 l_-l"*—l Zlavation of refarance point: |[663.70-ft)
[top pf casing)
GENERALIZED Geologist'a | Height of referancas point above[_1.8-ft ]
STRATIGRAPMY Log grourd auriace
81 = slightly
{ Dwpth of surface sasal [=4.0-~245~f¢ ]
0~60; $ilty sandy GRAVEL Type of surface »sal:
60-80: Gravally SAND Portland cemsnt surface pad,
80-1D0: SAND 4=t x 4-ft x 6-in to 2,5-ft
183-105: Bl gravslly SAND B.n;.onit- crumbles,
105-113: S8AND | 4=~243-f%
118-125: Bl pilty gravelly SAND
125+-130: S1 gravally SAND Hole diawmster,
igg-%:g: SL »ilty al gzwvelly BAND } 0-5% ?;gti 11-11; nominal 1
-160; BAND | ¥8,0- -It, 1J-in nomir
160-200: 61 silty BAND | TT5.%-300. 0 f TTotn meeianl
160-165: Bilty BAND f }‘GITF!!U.J.- %, 5-in nominal
165+~203: s1 silty BAND
203-205: Sandy SILT
20B-210: Bl silty gravelly BAND
210-215: Bl silty sl gruvelly SAND
215-225: 81 gravally BAND
225-2301 Fine SAND
230-2601 Bilty sandy GRAVEL
260-265: Bandy GRAVEL
265-270: B1 ailty BAND } 4-in ID stainless ateel casing,
270-275: Bilty sandy GRAVEL +1.8-255.0-ft
275«277: 51 »silty #1 gravelly SAND
277-201: BABALT Bentonite pellets,
| ~245,0-281,5-1t
| silice sand pack
—~— 251.8-280.1-1t, 2o-so-nuh
| 4-in ptainless nteel scresn,
255.0-275.0-%t 20-aslot
| 8-in atainleass ateel telescoping acrsen
266.8-271-1t, $30-alat
| Borehole drilled depth: {_2B0.1=-ft}
Drawing By: 2E33-30.A8F
Date : )
Referenca :‘m‘&ﬁ RELLH

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND CONPLETION SUMMARY
Drilling Sampls Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-E£33-34 WELL NO: E10-MM?
Drilling ater Additives Hanford
Fluid Usad:_ Supply Used: None Coordinates: N/9 N 46,796 E/® _¥W 55,065
Driller's WA State State NAD&3 N . N Y N
Name: G. Lydin Lic Nr: Not documented Coordinstes: N 451, 956 £ 2,240,140
Drilling Coxpany Start
Company: Xaiser Enginears Location: Hanford Card #:_Not documented T R 8
Date Date Elevation K
Started: D2Jan$0 Complete: 23Apr90 Ground surfsce: 630.39-ft (Braes cap)
Depth to water: 225.6-ft MarS0
{Ground surface) = nS3 I l. | Elevation of refarence point: [633.33-7¢]
(top of casing)
GENERRLIZED Geologiat's | Height of reference point above|_2.94-ft ]
STRATIGRAPHY Log l ground aurface
Simslightly
Depth of surface sasal [3.0-1%.8-£t]
0-10; Muddy sandy GRAVEL Typs of surface ssal:
10-20: Sandy GRAVEL Cemant grout to 19.8-ft, has concrete
20-35; SAND 4xd~-ft x 6-in aurface pad extsnding
35-40: Gravelly SAND 3-ft into annulus
40-75: Sl gravelly SAND
15-80; EBAND
80-90: Sl gravelly SAND
90-120: BAND
120-125: S1 gravelly BAND 4-in ID stainless stesl casing,
125-140: &AND +0.8-219.0-£t
140~160: Gravelly BAND
160-175: SAND
175-195: £1 muddy BAND Hole dizaster,
195-200: Muddy EBAND 0-147.0-£t, 1li-in nominal
200-205: Gravelly BAND | 117.5-!16.&-“, 5-In nominal
205-215: Sandy GRAVEL
215-225: Muddy sandy GRAVEL
225-2303 (No recovery)
230-237: Mudidy sandy GRAVEL
237-240: SAND Bentonite crumbles,
240 : BABALT 19.8-212.4-ft, €-20-mesah
~in Volclay tablets
712.4-216.6-1t
Silica sand pack,
216.6~-~239.3—-ft, 20-40-menh
d-in atainless ateal screen,
219.0-239.3=-7t, #10~-slot
w/channel pack
Fi11
~239.3-240-%t
- | Borehole drilled depth: [_240.0-2t)
Drawing By: RKL/2E33-34.ASR
Date H e
Refarenoe : ~MR~
020617.0859 APP 5C-18
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DRAFT DOE/RL-88-20, Rev. 0

06/2002

WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toal Method: Hard tool NUMBER: 285-E33-35 WELL NO: E)O-hS
Drilling 200 X Water Raditives Hantord
Fluid Uaed: Supply Usred:__ Nona Coordinates: N/8 N 46,351 E/X _W 54,685
Deiller's KA Stats State NADS3 N . N ) A v N
Nama: C. Mamsley Lic Nr: Not documented Coordinates: N 451,512 E 2,240,521
Drilling Company Start
Company: Xaiser Engineers Locatien: Hanford Card §:_Not documented T R L]
Date Date Elevation
Startmd: 02Jan%0 Complete: 17Aprsn Ground surface: €40.05-ft [Brass_ cap)

Dapth to water: 235.4-ft Feh$0
{Ground surface] 238 . 7-Tt 25Juns3 m
GENERALIZZD Geoiogist’'a

STRATIGRAPHY Log
Sl=alightly

0—-103 Muddy sandy GRAVEL
10-15: Gravelly BAND
15-20: 8AND

20-25: Gravelly EAND
25-35: 8andy GRAVEL
35-80: Bl gravelly BAND

Elavation of reference point: [643.01~-ft)
{top of casing)

Height of refersnce point above|_2.96-ft }
ground surface -

Depth of surface ssal {2.5-20.5=£t]
Type of surface seal:

Cemant grout to 20.5-f1, has concrets
4x4-It x $~-in surface pad satsnding
2.8-ft into annulus

30-60; SAND
60~-6€5: S1 gravelly EAND
65-70: BAND 4~-in ID stainless stesl cusing,

70-00: Gravelly SAND

00-100; BAND

100-105: Bl gravelly SAND

105-110: Grmvelly EAND
SAK.

D
140-155: Gravelly SAND
155-1680: Bl gcavelly BAND
160-165: Gravelly BARD

GAND
200-208: Muddy SAND
205-210: Gravelly EAND
210-235: Muddy sandy GRAVEL
238-245: Sandy GRAVEL
245-24B: Muddy sandy GRAVEL
248-250: BAND
250 : BASALT

+1.9-228.3-ft

Hole dismeter,

0-182.7-f¢, 11-in nominal

Bentonite crumbles,
20.5-221.6-ft, $-20-mesh

d-in Velclay tablets,
221,6~224.8-1t

Silics sand pack,
224.6-~249,2-ft, 40-100-mesh

4~in stainleass ateel screen,
228.3-249.3~1¢ 05-sleot
w/channel pa

P21

m [ ~245.2-260.0-r¢
; 4 { Borehole drilled depth: ] _250.0-1¢t]

Drawing By: RKL/2E33-35.AS8B
Datm H

t H I5§a§§5
Reference : -
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5C.2. Low-Level Waste Management Area 2

The following diagrams show wells in the monitoring network for Low-Level Waste
Management Area 2.

020617.0859 APP 5C-20



DRAFT DOE/RL-88-20, Rev. 0

06/2002
WELL CONSTRUCTION AND COMPLETION SUMMARY
Driliing Bample Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-E27-8 WEL), NO:
Drilling 200 F Water Additives Hanford
Fluid Used: Supply Used: Not d teod Coordinates: N/8 N 44,496 Z/W W 45,642
Driller's WA State State
Name® /Robinaon Lic Nr: Coordinates: N 449,670 E _ 2,245,569
Dri1ling Campany Start
Company: Xalser Engineers Location: Hanford Card §: WNot documented T K ]
Date Data Elevation
Htarted: O1Augt? Completsa:_ 30Sep87 Ground surface: 634.64-ft [(RBrass cap)

Depth to water: 229.5-t Auqg8?
{Ground luz!-cumrﬂ._f!gﬁsa
GENERALTIFEED Geclogimt's
STRATIGRAPHY log

.

Elevation of raference point: [637.83-11]
{top of casting)
Height of referance point abovel 3.2-f¢ |
ground surface

Depth of surface seal [4.5~216-£¢1
Type of surface ssal:

Granular bsntonite, portland cement

4-It x 4~ft x 6-in concrete pad

sxterds 4.3-ft inte annulus

0-25: 6ilty, wandy GRAVEL
25-30: Bilty gravelly SAND
30-50: 8ilty sandy GRAVEL
50~55: Bllty gzravelly BAND
55-70s Silty sandy GRAVEL
70-80: Bilty gravelly BAND
80-95: Silty sandy GRAVEL
$5-100; Gravelly silty RAND
100~110: Bilty sandy GRAVEL
110-115: £ilty gzuvelly BAND
115-120: Gravslly BARD
120-137: Bilty gIZavelly BAND
137-140: Gravslly SAND
140-145: BLllty gravelly BAND
145-150: Gravelly BARD
180-155: Bilty gravelly BAND
188-17C: Gravelly BAND
170-175: £ilty sandy GRAVEL
175-190: Sandy GRAVEL
180-195: Gravally BAND
195-200: Bilty gravally BAND
200-240: Bilty sandy GRAVEL
240-250: Gravelly BAND
250-256.51 Sandy GRAVEL
256.5~2571 BASALT

Hole dimmstar
0-40-ft, 17-in nominal
0-104-ft, 13-in cominal

101-18%.6-7t, 11-In nominal
16%.5-257.0-1%, 9-in nominal

d4-in ID stainless stesl caxing,
*+3.2-228.5-ft

-s{

Granular bentenite,
4.8-218-2¢

Bentonite pellets,
216-221-12

&ilica mand pack,
221-2587~1t, $20-mesh

4-in stainless steel scraen,
225.5-245.5-ft, #20-slot

9-in stainless steel
telescoping screen,
247-257~-2%, #30-sleot

Borehole drilled depth: [ _257.0-%¢)

Drawing By: %12527-09.388
Date :
Reforence : TANFORD WELTE
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sexpls Drive barrel WELL TEMPORARY
Method:_Cable tool Method: Hard tool NUMBER: 299-L27~9 WELL NO:
Drilling aber Additives Hanford
Fluid Used: Supply Used: Not documentsd Coordinates: N/8 N 44,484 E/M W 49,122
Driller's MA State State
Name: Cordon/Cordon/Watkins Lic Nr:_Not decumented Coordinatea: N 444,660 E 2,246,089
Drilling Company Start
Company: Kaleer Engineera Location: Hanford Card #:_ Not documented T R 3
Date “Date Elevation
Started: 21JulB? Complate: 31Auge7 Ground surface: 627 .31-ft (Brass cap)

Depth to water: 221.1-ft Mgn
{Ground murtface} LA ne$S

GENERALIZED Geologiat's
STRATIGRAPHNY Log

0-80; 8ilty sandy GRAVEL
80-85: Silty gravally SAND
85-950: Sandy GRAVEL
90-200; silty sandy GRAVEL
100-120: 81. ellty sl. gravslly BAND
12p-128: S1. silty gravally GAND
125-130: Gravelly SANO

130-135: Sandy GRAVEL

135-1460: £1. silty gravslly BAND
140-145: Bl. silty sl. gravelly BAND
145-155: Sl. silty gravelly BAND
155-~160: Bl. slity sl. gravelly SAND
160-165s Bl. sllty gravaslly SBAND
165-1753 Ellty ssndy GRAVEL

175-185: €l. sllty gravelly SAND
1085-205: 8llty sandy GRAVEL

205-2263 El. silty gravelly SAND
226-2451 Bllty sandy GRAVEL

245 1 BASALT

o D

218.8-239.1-ft, #20-slat

Elevation of reference point: [629.21-1ft])
[top nf casing)
Height of reference point above| 1.9-f% )
ground aurface

Depth of surfacs seal
Type of surface ssal:
Bentonite crumiles, w/Portland cemsnt
4-It x 4-ft x €~in suzface pad
sxtending 2.3-ft into anaulus

[2.3-2C3.3-2t)

Hole diamster,

0=-40.7=f+, 17-in nominal
L7-105.3-2t, 13-in pominel

10%.3-177.2~-%t, 11-in nominml

T7-2-242.2-ft, 9-in no

4-in 1D stainless steel casing,
$1.9-219.6-f2

Bentonite crumbles,
2.3-203.3-£t

Bentonite pellets,
203.3-210.5-f¢

Si{lics sand pack,
210.5-245.2-7t, 20-30 mesh

4-in stainless steel screen,

8-in atainleas ateel
telescoping screen,
233.4-244.3-1t, M20-slot

Refarenoe

Drawing By: %2!‘.27—09.”8
Date z a%

Borehole drilled depth: [ 245.2-7t]
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06/2002
WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sampls NELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 289-£27=-10 WELL NO:
Drilling ater Additives Banford
Fluid Umed:_ Supply Usad: Not documented Caordinates: N/8 N 44,520 E/N W 46,522
Driller's WA state State
Rams: F Murphy/R Robinson Lic Nr:_Net documented Coordinates: N 448,697 E 2,246,685
Deiliing Company Start
Company: Kaiser Engineers Location: Hanford Card #:_ Not documsnted T R 8
Date Date Elevation
Started: 15Juls? Complete: 19Aug8?7 Ground surfsce:_ 622.42-ft (Brase cap)
Depth to water: 217.2-ft Juls?
(Ground surface 3= 3 | Elavation of refersnce point: [624.47-ft]
{top of casing)
GENERALIEED Geologimt's Height of referance point abovel 2.05-f£t |
STRATIGRAPHY Lo ground surface
8) = Blightly
Depth of suzrface seal {_2-200-£t]

0-15: Eilty sandy snm
45~305 Sandy GRAVE!
30-126: Bilty candy GRAVEL

Typs of saurface ssal:
Bentonite crumbles w/Portland cement
4-2t x 4~Zt x 6-in surface pad

126~-143:
143-160;
160-170:
170-178:
175~185:
105-190:
190-198:
195-2083
20%-210:
210-215%:

8l silty gravelly 8AND
Bllty sandy GRAVEL
Bilty grmvelly SAND

81 gravaelly BAND
Silty sardy GRAVEL
Silty gravelly BAND
B8ilty sandy GRAVEL

Bl ailty gravelly SAND
Bl silty sl gravelly BAND
Bl silty BAND

extending 2.0-It into annulus

Hole diamster

;lg.:—i't,a P-in nominal N
&= L 8=t =it _nomina
10K,p-167.3-t, 11-in noainal
167.3-240.0-%t, %-inp nominal

| 4-in ID stainless stesl casing,
+2,0-212.1-£¢

215-220: Gravelly =silty 8AND
220-230: 8ilty sandy GRAVEL
230-233: BAND
233-240: sSandy GRAVEL
240 t BABALT
| Bentonite crumbles,
2-200-£¢
| Volclay pellets,
200.0-206.6-1¢
| 51lice mand pack
206.6-248.1-1¢, 20~30 n.!h
| 4-in stainless steel screen
212,1-232.4~Tt, §20-alot
$-in etainless ateel
{ telascoping screen,
229.1-240.1-ft, #30-smlot
+ | Borehele drilled depth: [_240.1-7t]
Duwmq By: %‘2;21-10.”!
Raference i TRNPRRD WELLE —
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sampla Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-£27-11 WELL NQ:
Drilling 200 E Water Additives Hanford
Fluid Used: Supply Used: Not documented Coordinates: N/ N 44,557.8 E/M W 49,990.3
Driller's WA sState State NADS3 P . . -
Name: Garcis Lic Nr: Not documented Coordinates: N 449,731 E 2,245,221
Driliing C ny Start
Company:_Kaiser Engineers Location:_Hanford Card #: Not documented T R 8
Date Date Elevation
Started: 27Jun89 Complete:_180ctéd Ground surfsce:_ 640.34-ft (Brase ca

Depth to water: 234.4-ft Jull¢
{Ground surface)238.6-Tt 23.Jun%3

GENZRALTZED Geologlst's
STRATIGRABHY Log

D0-15: Bl. muddy gravelly BRND
15-20: Muddy sandy GRAVEL
20-25: Bandy GRAVEL

25-30: Sl. muddy gravelly BAND
30~35: Muddy sandy GRAVEL

35~-40: Bandy GRAVEL

40~50: Muddy sandy GRAVEL
50-55: Sl. gravelly BAND
55-60: Gravelly BAND

60-65: BAND

65-65; Gravelly BAND

85-50: El. gravelly BAND
95-100: 51, gravally SAND
100-105: E&AND

105-120: Sandy GRAVEL
120-1253 Gravelly BAND

125-135: Sandy GRAVEL

138-155: Gravelly SAND

155-1603 B1. gravelly BAND
160-165s Gravelly BANC

165-175: Bandy GRAVEL

175-168: Fl. muddy gravelly BAND
105-15%: Gravelly BAND

185-200: Bl. gravelly sl. muddy &AND
205-2101 Muddy sandy GRAVEL

210-218: Sandy GRAVEL

215-220: Muddy sandy GRAVEL

220-245: Sandy GRAVEL

245-2501 8l. gravelly 8AND

250-25b3 Muddy SAND

256-2603 SAND

260~2621 GRAVEL

262-264.73: BASALT

Drawing Ry: L/2E27-11.ASB

RX]
Date :_ Db Eﬁ
Reference : RRC-MR~

[ T—

Flevation of reference point: [643.29=ft]
(top of 6-~in caaing)

Height of reference point above|_2.95-ft }
ground surface

Despth of surface seal {2-19.5-£t)
Type of surface ssal:

Camsnt grout to 19.5~ft w/Portland cement
4-ft x 4-ft x 6-in eurface pad

sxtending 2,0-ft into annulus

Hole dimmeter,
2-143.9-ft, l1-in nominal

143.9-2¢61. ,-Zt, 9~in nominal

¢-in ID stainless steel casing,

+1.8-230.¢=ft

Bentaonite crumbles,

d-in volclay pellets,
223.5-227.4~1%

S1lica sand pacl
227.4-251.4~1t, 20-00 mesh

4-in gtainless mteel mcreen,

230.4-251,4-7t, #l0-alot
WTchannel pack —

Backf1l1,
251 .4-264.7-1¢L

Rorehole drilled depth: | _264,7~%t}

020617.0859
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sampls Drive harrel WELL TEMPORARY
Mathod:_ Cable tool Method: Hard tool NUMBER: 299-£27-17 WELL NO:
Drilling Additives Hanford
Fluid Used: Raw water Usad: Nona Coordinates: N/J8 N 44,752.1 E/N W 50,337.1
Driller’s A State State NADSS N » .0lm  E v -
Nama: J Johnaon Lic Nr:_Not docimented Coordinatas: N 449,924 E 2,244,873
Drilling Company Start
Comgany: Jansen Loc-tlon:th documented | Card #:_ Not documented T R a
Date Elavaticen
Started: 198ep91 Compl-ta. 11Nevs1 Ground surface: 631.75-ft {Brass cap)
Depth ta water: 226.%-ft Novsl
{Ground surface]229.7-ft 23Junss r-ﬁ_l Elevation of reference point: |(634.72-ft]

GENERALIZED Geologist's
STRATIGRAPHY Log
Si=glightly

0-20: Bandy ailty GRAVEL
20-50: Sandy GRAVEL

50-80: Gravelly SAND
BO-10%; Bilty GAND
105-120; Gravelly SEAND
120-150: BAND

150-185; silty EAND
105-198: silty sandy GRAVEL
185~200: €ILT

200~-210: Bilty BAND
210-21%; 8ilty sandy GRAVEL
215-220: Sandy GRAVEL
220-225: 8ilty landy GRAVEL
225-2403 Sandy GRA

240-245: Bilty landy GRAVEL
245-246.2: sandy GRAVEL
246.2 + BASALT

{top pf casing)
Height of reference point aboval 3.47-ft |

l ground aurface

Depth 0f surfacs seal [2.1-18.9~£t)
Type of aurface ssal:

Cemsnt grout, 2.1-18.9=ft, w/concrets
4x4-ft x $-in surface pad

sxtending 2.1~ft into annulus

d-ip 1D stainless stesl casing,
+ND~223.2-£2

Hols diameter,

2,1-18,4-£f%, 13~in nominal
18.4-T656.1-7T, " T1-In nominal
169, I-23%.2-Tt, 9-In nominal

Bentonite crumbles
18,9-214.4-2t, B-20-mesd

Bentonite goll ets,
214.4-217. 11t

§ilica sand pack
217.7-244.2-7¢ 1o-zo-nun

4-in TID4 stainless stesl sacreen,
223.2~244.2-%¢, hp20-slot

ri11,
244.2-246.2-7t

Drawing By: 1}_._1;_19,[2527-17 -ASE
Date : ep!

Reference

| Borehole drillad depth: | _2¢6.2-11)
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND CONPLETION BUMMARY
Drilling Sampla Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-E34-2 WELL NO:
Drilling ater Additives Hanford
Fluid Used: Supply Used: Not documentasd Coordinates: N/8 N 45,076 E/® W 50, D4e
Drillar's WA State State
Name: Amos/St. George Lic Nr: ND/1224 Coordinstes: N 450,248 E 2,245,161
brilling Company Start
Company: Xaiser Engineers Location: Hanford Card #:__ Not documented T R L]
Date te Elevation
8Started: 18JulB? Complete: 308ep8?7 Ground surface:_€29.03-ft (Brass cap)

Depth to water: 223.5-ft Juls?
(Ground surtace ned

GENERALIZED Geologist's
STRATIGRAPHY Log

12-50;3

95-120: Gravelly SAND
120~125:
125-130:
13p-1238;
135-140:
140-145:

145-135:
155-170:
170-160:
100-105:
165-130:
190-195:
198-210:
210-240:
240-241:
241 H

0-12: Bilty sandy GRRVEL
S8andy GRAVEL
8ilty sandy GRAVEL
Sandy GRAVEL
8ilty sandy GRAVEL
3 Sandy GRAVEL

Sandy GRAVEL
Blightly xilty gravelly BAND
Gravelly BAND
Blightly silty gravelly BAND
Slightly gravelly, slightly
sllty BAND
Slightly silty gravelly SAND
Gravelly BAND
8lightly ailty gravelly SAND
Gravelly SAND
Slightly silty gravelly EBAND
silty sandy GRAVEL
Elightly silty gravelly EAND
8llty sandy GRAVEL
Elightly silty BAND
BABALT

L

Elevation of refarence point.:
[top of casing)

Hetght of reference point above| l.8-f¢t 1}
ground surface

1630 .80-£¢})

Depth of surface seal
Type of aurface seal:
Bentonits crumbles to 205.,4-ft, has
4-It x 4-ft x 6-in surface pad
sxtending 2-ft into annulus

[0~205.4-1t]

Hole diamster,

0-40.31=ft, 17-in nominal

40.1-105.3-ft 13-in nominal

- b= =in nominal
41.0-

Iet.4-2 $-in nominel

d4~in ID stainless steel casing,
+1,8-219.9-ft

2
t,

Bentonite pelleta,
205.4-212.8-1t

E1lica sand pack,
212.8-241.5-7r, 20-30 mesh

4-in stainless mtesl acresn,
219.9-233.9-ft, §20-slct

8-in stainlesa stesl telescoping screen,
230.2-240.4-f¢, ¥#30-slot

Drawing By: g%[zzac-oz +ASB
Date H ;E

Reference

Borehole drilled depth: [_241.5-1¢]

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilld Sample WELL TEMPORARY
Method:_Cable tool Method: Hard toel NUMBER: 299-E£34-3 WELL NO:
Drilling ater Additives Banford
Fluid Used:_ Supply Used:_ Not documented Coordinates: N/8 N 45,337 E/N W 48,458
Criller's WA State State
Name: I Cordon/L Watkins Lic Nr:Not documented Coordinates: N 450,514 E 2,346,721
Drilling Company Start
Company:_Ksiser Enginsers Locstion:_ Hanford Card #:_ Not documented T R 8
Datw Data Elevation -
Btarted: 14Julf? Complete: 19Auge7 Ground surface:_ €09.48-ft {Brass cap)

STRATI
8leAll

Depth to watar:
{Ground surface} .

GEINERALTZEDL Geologist's

GRAPMY Log
ghtly

0-30: B
30-35:
35-85:

120-128
125~130
130-138
135-185
135-160
le0-1e5
105-195
195-200
200-208
205-210
210-213

110~1203

213-213.9:

ilty sandy GRAVEL
SBardy GRAVEL

Bilty sandy GRAVEL
Sandy GRAVEL

Bilty sandy GRAVEL
Ssndy GRAVEL

Silty sandy GRAVEL
BAND

s El gravelly BAND
Gravally BAND

s Bl graveslly 8AND

: Gravelly SAND

: Bl ailty gravelly EBAND
: Bandy GRAVEL

3 Bllity sandy GRAVEL
t 8andy GRAVEL

1 8ilty sandy GRAVEL
t Sandy GRAVEL

t Gravelly BAND

t Bilty sandy GRAVEL
1 Bandy QGRAVEL
BASALT

Refmrenace :

Draswing By: gizmc-os.m
Date : ee

203.1-7¢ lugl?
- 53

i

Elavation ef raferasnce point:
[top of caming)

Height of referance point abovel 2.04-ft |
ground surface

1611 .52~}

Depth of surface aeal

Type of surface seal:

Cament grout to 5,0-£ft, has
4-ft x 4~ft x 6-in concrete pad

10~-185-£ft |

Hole diamater,

~40.2-ft, 17-in nominal

e ot Tt
~16/.0-Ft, 11-in nomins)

[€7.0-213.3-&, $-in nomina}

.

d-in ID stainlass stesl casing,
+2.0-183,0-£ft

Volelay grout,
5.0-165-ft

Bentonits crumbles,
165~177.0-£t

Bentonite pellastas,

Silica mand pack,
184.0-~213.9-2t, 20-30 mesh

4-in stainlese steel acreen,
192,0-213.0-ft, #20-slot

8-in teleacoping stainlesa steel msareen,
203.5-213.08-%t, #30-alet

Borehole drilled depth: [_213.9-f%]

06/2002
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06/2002
WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Semple WELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-E34-5 WLELL NO:
Drilling 7200 ¥ Water Additives Hanford

Fluid Used: 1 Usad:_ Not documented Coordinates: N/8 N 46,751 E/% W 50,014
Drillerfs EIn Cordon WA State State
Namne: L. Watkine/Len Cordon  Lic Nr: Coordinates: N 451,964 E _ 2,245,191
Drilling Company Start

Conpany: Xaiser Englneers Location: Hanford Card #: Not documsnted T R B

Date Date Elavation .

Btarted: 27JunB? Complete: 15Aug87 Ground surface:_ 589.0l1-ft (Braes cap)

Depth to water: 182.7-ft JulB?7

(Ground surface}l1B8€.0-ft 28Jung3 l__-l————'[ Zlevation of reference point: (590.79-ft]

{top of casing)
Height of reference point above|_1.8-ft )
ground aurface

Depth of surface seal [1.5-79.0-£%)
Typs of surface seal:

Bentonita grout to 79,0-ft

4~ftxd~ftx6-in concrste pad

extends 1.5-ft inte annulus

GENFRRLIZED CGeologist's
STRATIGRAPHY Log
S1 = 8lightly

0-25 £ilty sandy GRAVEL
25-30: 8ilty gravslly BAND
30-35: 81 gravelly »ilty SAND
35-40z 8ilty BAND

40-45; sSilty gravaelly EAND
45-50; Bilty sandy GRAVEL
50~55: Sandy GRAVEL

53-65: Bilty sandy GRAVEL
65~70: GRAVEL

70~75:z 8ilty sandy GRAVEL
75-05: GRAVEL

85-50: Bandy GRAVEL

90-55: GRAVEL

98-103: Ssndy GRAVEL
103-105: Bllty sandy GRAVEL
105-1101 Bandy GRAVEL
110-135: Ellty sandy GRAVEL
135-150: Sandy GRAVEL
150-155%: 61 silty gravelly BAND
155-160: 6ilty sandy GRAVEL
160-170: Bardy GRAVEL
170-175: Bl »ilty gravelly EAND
175-105: £1lty sandy GRAVEL
108-150: Gravelly 5AND
190-190.5: BASALT

4-in ID stainless »stesl casing,
+1.8-170.5-ft

Hole dizmater,

0-59.6-ft, 17-in nominal
¥5.5-1d S.E-It T3-In nominal
TI5.8-1 5!.5-!%, §=In_nominal

Bantonite granules,
19-106-1t

Volclay greut,
106-146-1t

Bentonite granules,
146.0-158.0-f¢t

S1lica sand pack,
168.0-192.0-ft, 20-30-meah

4-in stainleas atax]l scresn,
170.5-190.5-1t, #20-slot

8-in stainless ateel
telescoping screen,
180.5-190.5-ft, #30-slot

1§ | Borehole drilled depth: 1_192.0-ft]

Drawing By: RKL/2E34-DS.ASB

Date : TABepds
Reference : TONFORD WELLE
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WELL CONSTRUCTION AND CONPLETION SUMMARY
Drilling Sampls Drive barrel WELL TEMPORMRY
Mathod: Cable tool Method: Hard tool NUMBER: 299-E34-7 WELL NO: Elz-Mw9
Drilling 200 ¥ Water Additives Hantord
Fluid Used: Supply Used: Not d ted Coordinates: N/8 N 45,520 E/N _W 47,549
Driller'a WA State State NADES W ’ -0m E ” -dm
Name: P. Joh 1/R. Perry Lie Nr: Net documented Coordinatea: N 450,698 E 2,247,259
Drilling Company Start
Company: Basin and Range Location:Not documented | Card #: Not documented T R a
Date ate Elavation
Started: D3AugRS Conplete: 170ct88 Ground surface: €01.14-ft Brase oap
Depth teo water: 195.2-ft AugBd
(Ground surface}1d%.0-7¢ Hairﬂ r—1—|!:1mntxan of reference point: [604.25-ft}
[top nf 6-in daasing)
GENERALILED Geolagist's |Height of reference polint above| 3.11-ft |
STRATIGRAPHY Log ground surface
2l = alightly
| Depth of surfsce maal 12-20.2-1t}
0~10: Gravelly BAND Type of surface seal:
10~20; Sandy GRAVEL Cement grout to 20.2-ft, has
20~40: Muddy sandy GRAVEL 4=ft x 4-ft a 6-in surface pad
40-60: Sardy GRAVEL extending 2,0~ft into annulus
60-70; Muddy sarxly GRAVEL :
70-100: Sandy GRAVEL
100~105: Muddy sandy GRAVEL Hole diamster,
105~110: Sundy GRAVEL 0-19.8-£t, 13-in nominal
110-115: Muddy sandy GRAVEL 15.5-533.3-21:. 9-in nominal
115-129: Bandy GRAVEL
125~130: Muddy sandy GRAVEL
130-150: Sandy GRAVEL d4=in ID stainless stesl casing,
150-155: Muddy sandy GRAVEL +1,5-193, 9=t
155-160: sandy GRAVEL
160-165: Muddy sandy GRAVEL
165-175: Bandy GRAVEL
175-185: Muddy sandy GRAVEL
105-190: Sandy GRAVEL
180-195: Muddy sandy GRAVEL
195-208: Gandy ORAVEL Bentonite crumbles,
205-205.5: BASBALT 20.2-196.3-£1, 6-20-mesh
-in Velclay tablets,
Tos.3-189.3-7¢
8ilica sand paak,
189.3-20¢.1-2¢, 20-40-mesh
4-in atainless steel wcraen,
193.9-204.6-%t, $10-slct
F11,
: | 204.1-205.5-1¢
$ | Borehole drilled depth: [_205. 5-ft]
Drawing By: 2E34-07.A8B
Dutea H
Refarenae : mﬁ%—ﬂﬂ.
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DRAFT
WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sample WELL TEMPORARY
Method: Cable tool Method: Drive barrel NUMBER: 299-E34-5% WELL NOQ:
Drilling Additives Hanford
Fluid Used: Raw water Used:_ None Coordinstas: N/B N 45,765.4 E/N W 51,519.8
Driller's WA State State NADS3 N , . E v -
Name: J Johnaon/S8 McXinon Lic Nr: Not documented Coordinatea: N 450,938 E 2,243,688
Drilling Company Start
Company: Jensen Drilling Location:Not documented | Card #: Not documented T R 8
Data Date Elavation
Btarted:_198ep91 Complete:  05Novil Ground surface: 625.97-ft (Braes cap)
Depth to water: 221.2-ft Nov$l
(Ground murface] .0- ney I_-1~5 Flevation of reference point: [628.65-Tt]

GENERALIZED Geologist's
STRATIGRAPHY Log
Blmalightly

0-15: Filty GRAVEL

15-50: Sandy GRAVEL
50-55: SQAND

38-60; Sl gravelly SAND
60-75: SAND

75-55; 8l gravelly 8SAND
95-105: Gravally SAND
105-120: S1 gravelly E8AND
120-150: SAND

150-155: Gravelly EAND
135-165: Bl gravelly EAND
165-170: BAND

170-185: SL gravelly BAND
165-1595: Gravelly BAND
195-157: 81 gravelly BAND
197-200: SAND

200-215: Bandy GRAVEL
215-220: Blity sandy GRAVEL
220-234: Bandy GRAVEL
234-234.5; Bllty sandy GRAVEL
234.5 : BABALT

{top of casing)
Height of reference point above|_ 2.72-ft |
ground aurface

Depth of surfaces seal

Type of surface ssal:

Cement grout to 18.5-ft, has
4x4=~ftx6~in concrete pad
extending 2.0-ft into amnulus

[2.0-18,5-£¢]

| 4~in 1D stainless stesl casing,
+1.5-212.6-12

Hole diumster,

2.0-19.0-ft, 13-in nominal

i 19,0-15%8.0-ft, 1l-in mominal
15P.0-234.5-ft, 9-in nominal

Bentonite czumbles,
16.5-201,.6-ft, 8-20-mesh

Bentonite pellets,
20).6-205.31-ft

S1lica sand pack,
205.1-234.5-ft, 10-20-mesh

4-in TID4 stainless ateel acreen,
212.6-233.7-ft, P2C-slot

Drawing By: %ZESI-DB.MB
Date i op!

Borehole drilled depth: [_234.5-1¢]

!
H
]
H
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilltng Sample Hard tool WELL TEMPORARY
Method: Cable tool Method: Drive barrel NUMBER: 299-E34-10 WELL NO:
Drilling Niditives Hanford
Fluid Used: Raw water Used:_ Nenea Coordinates: N/8 N 45,091.0 E/% W 51,19e.8
Drillerta WA State State NADE3 N . .3im E v .
Name: J Johnson Lic Nr: Not documented Coordinates: N 450,261 E 2,244,011
Drilling Corpany Start
Company: Jensen Drilling Location:Not documented Card §: Not documented T R a
Date te Flevation
Started: 19S8ep91 Complete: 250ot9l Ground surface: €37.01-ft {Brass cap)
Depth to water: 233.1-ft OotS$l
(6round surface)234.9-7t 23Jun93 I .I | Elevation of refersnce point: [6€39.77-ft]

(top of casing)
Height of referenace point abave| 2.76~-ft |
ground surface

Depth of surface aeal [2.0-38.9-1t]
Type of surfacve sexl:

Cemant grout to 18.9%-ft, has

dx4-ftx6-in concrete pad

sxtending 2.0-ft into annulua

GENERALIZED Geologimt's
STRATIGRAPHY Log
Sl=zlightly

0-15: 51 silty sandy GRAVEL
15-45: Bandy GRAVEL

40~55; 8llty sardy GRAVEL
55-65; Bl gravelly EBAND
65-100: SAND

1l00-11S: 81 gravelly SAND
115-12%: SAND

A25-135: Bl gravelly BAND

135-165; &AND

4~-in BFILT lens § 163-ft
165-165: 61 gravelly BAND
165-175: Bl gravelly EAND

2-in BILT lens § 166-ft
175-202: BAND
202-203: Bandy GRAVEL
203-203.81 BILT
203.6-2061 EAND
206-225: Gravally BARD
225-240: Bandy GRAVEL
240-245: Bl gravelly BAND
245-249: Bandy GQRAVEL
249 t GRAVRL {BABALT rock?)}

4=ia ID stainless stasel caming,
+1.1-225.3-1t

Hols dimmeter,
2.0-19.0-£t, 13-in nominal

9. 0-165.4-2t, I1-1In nominal
I G!.I-Tl!.ﬂ-!{:. —In_nominal

Bentonite crumbles,
18.9-218.2-f1, $-20-meah

Bentenite pelleta,
218,2-232 1-8t

Si1lica mand pack,
222.1-249.0-£t, 10-20-meah

4-in TI04 stainlens steel ascreen,
225.3-246.4-7t, #20-slot

Borehele drilled depth: 1 _249.0-2¢]

Drawing By: %{zzu-m.ms
Date H ep!

Reference
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WELL CONSTRUCTION ANL COMPLETION SUMMARY
Drilling Sample WNELL TEMPORARY
Method: Cable tool Method: Drive barrel NUMBER: 299-E34-11 WELL NO:
Drilling Additives Hanford
Filuid Used: None Used: None Coordinstes: N/8 N 46,264.2 E/M W 51,550.7
Driller's KA State gGtate NADE3 . R E , -
Nama: D. Ludtke Lic Nr: Not documented Coordinates: W 451,434 E 2,243,656
Drilling Company Start
Campany: Kaiser Enginsers Location: Hanford Card #: Not documented T R 8
Date Tate Elevation
8tarted: 07DecS1 Complete: 20Dec9l Ground surface: €14.79-ft {Brass cap)
Dapth to water: 210.1-ft 18Deqabl
{Ground surface) - 1= D | Elevstion of referance point: ({(617.95-ft]

GENERALIYZD Gecologiet's
STRATIGRAPRY Log
Sl=slightly

0-5: Burfsce S80IL

5-20: SAND, w/trace GRAVEL
20-5C: Sandy GRAVEL
50~-55; Bl grcavally SAND
55-65: SAND

65~80: Gravally BAND
80-125; 51 gravelly BAND
125-130: SAND w/trace GRAVEL
130-140: S8AND

140-~155: Gravelly SAND
155~165: &AND

1685-190: Bandy GRAVEL
150-195: GRAVEL

185-208: 61 gravelly SAND
205-216% GRAVEL w/COBBLES
216-~219.37 BABALT

Referenae

Drawing By: RXL/2E54-11.ASB
Date 135epdy

{top of casing)
Helight of reference point above| 3.16-f%t )
ground surface

Depth of surface seal

Type of aurfacs seal:

Cement grout to 19.5-ft, hanm
ixd=ftxé~in concrete pad
sxtending 1.5-ft into annulus

{1.5-19.5-f¢]

d-in ID stainless atessl casing,
+1.0-207.8~ft

Hole diusmeter,
1.5-19.9-ft, 13-in nominal
19.9-147.6-ft, 1J-Iin nominal
(4T, 6-2159,3-2t, 5-in rominal

Bentonite crumbles,
19,.5-198,5-ft, 8-20-mesh

Bentonite pellets,
196.5-202.1-ft

A4l1ca sand pack,
202.1-219.3-ft, 20-40-mesh

4-in T304 etainleas steel screen,
207.5-217.9-ft, #1C-slot

Berehole drilled depth: [_219.3-ft)

020617.0859
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- WELL CONSTRUCTION AND COMPLETION SUMMARY 7
Drilling Sample WELL TEMPORARY
Methoed: Cable tool Method: Drive barrel NUMBER: 299-E34-12 WELY, NO:
Drilling Additives Hanford
Fluid Unsed: Raw water Uaad: None Ceordinatea: N/A N 44,307.0 E/W W 50,7B3.0
Drillerts WA State State NADOZ N » - E v -
Nama: H. Baker/D. Ludtks Lic Nr: Not documented Coordinstes: N 450,0%8 E 2,244,427
Drilling Company Start
Company: Kaiser Enginsers Location: Henford Card #: Not documented T R a
Date Tate Clavation
Started: 16Dec9l Camplete: 1SApr92 Ground surface: €35.86-ft (Brass cap)

Depth to water: 236.0-ft 1GAprS82
{Ground surface

GENERALIZED Geologiut's
STRATIGRAPHY Log
8il=alightly

0=7: 8] silty #1 gravelly BAND

7-10; EAND

10-12.3: 8l silty #1 sandy GRAVEL

12.3-25: 2AND

25-29.3: Bl gravelly SAND
(Pecched water 0 26.8-ft)

25.3-30.1: SILT lens

30,1-40; Gravelly SAND H

40-47: Bl gravelly EAND 22222

Elevation of raference point: [638.A3-7t]
{top of casing)
| Height eof rafersnge point abova| 2.97-ft ]
l ground surface

Depth of surfacs ssal (1.1-1%,2-£¢]
Typs of surfaos ssal:

Cemant grout teo 19.2-ft, has

4x4-Itx6-in conorets pad

extending l.1=-ft into annulus

Bentonite hole plug, 19.2-S4.1-f1
19.2-54.2-ft

{Pezched watesz € 44.1-1t)
47-48.5: Bandy CLAY
40.5-198; SAND
185-200: Bandy GRAVEL
200-207: BAND
207-210: Clayey sandy GRAVEL
210-230: Bandy GRAVEL
230-240: GRAVEL
240-2451 Bl gravelly EAND
248-2461 BAND
246-247.8: BABALT

-

Tyt 111
11}

Drawing By: g&gzmc-u.m
Date H

Reference -8 =DB~|

I-l_ Holuzdinutu-,

| 1.1-29,6-ft, 17~in nomins)

| 29,6-67.8-£%, I8-In nal
—— TN TToIx roninnl

|
I

4-in ID stainless steel casing,
+0.9-223,.9-ft

Bantonite crumbles,
E4.1-217.0-ft, 6-20-mesh

-in bentoniie pellets
217.0-220.6-ft

§i1lica zand pack,
220.0-245.3-f%, 10-20-mash

1

4-in T304 atainless steal scresn,
223.3-244.5-1t, $20-slet

Fi11,
245.3-247.9-1¢

Borehole drilled depth: {_247.9-1t)
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5C.3 Low-Level Waste Management Area 3

This section includes well construction data (as built diagrams) for monitoring network
wells at Low-Level Waste Management Area 3.
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WELL CONSTRUCTION AND COMPLETTON SUMMARY

|

Deilling Sample Drive barrel WELL TEMPORARY

Method: Cable tool Method: Hard tool NUMBER: 299-W7-1 WELL NO:_ None
Dreilling atar Additives Hanford

Fluid Used: Supply Used® Not documented Coordinatea: N/8 N 46,551 E/N W 78,601
Driller'a WA State State

Name: W. Moomaw Lic Nr: Not documented Coordinates: N 451,622 E 2,317,82}
brilling Company Start

Company: Omwego Drilling Co Location: Kennewiok, WA | Card #:__Not document ed T R B
Date Date Elevation

Started: D1JunB7 Corplete: 30Juls? Ground surface [ft): 660.55 {(Braes cap)

Depth to water: zzc.n-ﬂ: Jula?
{Ground wurface} 4Mars3

GENERALIZED CGeologlist's
STRATIGRAPHY Log

5~6: Sliqhtly #ilty gravelly SAND
Blighlty silty sandy GRAVEL
8ilty sandy GRAVEL

Sandy GRAVEL

8ilty SAND

Sandy silty CALICHE
CALICHE and SAND

Eilty RAND

95-130: Coarss SAND

130~135:
135-139:

139-142:
142-190:2
190-194z
194-244>

Slightly gravelly BAND
EAND w/calcarecus MUDSTONE
and CLAY laysrs

BAND

Bilty sandy GRAVEL
Gravelly BAND

5ilty sandy GRAVEL

Elavation of referenos point:
{top of casing)

Height of reference point above[ 2.16-ft |
ground surfsce

1690.71~1¢]

| Depth of surface seal {_0-20-£t 1

Type of surface ssal:Pre-mix concrets
4x4~f¢ x 6-in surface pad teo 3.

4 sgquidistant grm.outiv- posts
vVolclay grout 3-212-ft

I1.D. of riser pipe:
Type of riser pipe:
stainless stesl

[_4=in 1

Diameter of borshols,
0-10-ft, 17-in nominal
10-63.4-ft, 13-in nomlnal
63.4-157.1-ft, 21-in neminal

244-245: Gravelly silty BARD

Drawing By: RKL/2W07-01.ASE

Referunoe:

Date: 21

r83

157.1-245-ft, 3-in nominal

Type of filler, 3-217-ft
Volelay grout

Dapth top of sealt
Type of sealiVolclay pellets

Depth top of sand pack:
20-30-mesh #1lica sand

Depth top of screen:

4-in; #20-slot; continaous wra
304 atainless stesl

Teleacoping screean, 233-243-ft
#=-1in, #30-slot, contincus wrap
304 _stainleas steel

Depth bottom of scraen:
Cepth bottom of borehole:

[_212.0-2t]

[_217-ft ]

{_224.0-1t]

[_245.0-ft]

06/2002
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Il WELL CONSTRUCTION AND COMPLETION HUMMARY ]

Drilling Sample NELL TEMPORARY

Method: Cable tool Method: Hard tool NUMBER: 299-W71-3 WELL NG: None

Drilling 200 W Water Addittves Hantord

Fluid Used: Supply Used: Not documented Coordinstea: N/8 N 46,520 E/M W 77,420

Driller's WA State ftate

Name: W. Moomaw Lic Nr: Not documented Coordinstes: N 451,623 E 2,217,706

Drilling Company Start

Company: Cmeego Drilling Co  Loostion: Kennewiok, WA | Cerd #: Not documanted T R ]

Date te Elavstion

Btarted: 27Jul 87 Completa: 23NavBe? Ground surface (ftji: 673.71 {Brass cap)

Depth to water: 211.7-ft Bep8?
{Ground wurface]Z17.4-Tt E;Etxsa
GENBRALIZED Guologlet's
STRATIGRAPHY Log

Elsvation of refersnce point: [676.14-ft)
{top of casing)
Height of refersnce point above[_2.43-ft )
ground auriace

o

Depth of eurface ssal [_0-20-£% |}
0-5: GRAVEL {Backhos to B-ft)

10-35: 8llty sandy ORAVEL Type of surface seal:Pre-mix conccets

35+40: Gravelly »ilty CLAY x4-ft x 6~in surface pad to 5.0-ft
40-45: Bilty sandy GRAVEL eguidistant protective posts
45-50: Gravslly sandy BILT Dry bentonite g-! -t

30-65;: Silty sandy GRAVEL

65-85: Gravslly silty BAND

B5-85: Gravelly SAND

85-100; SAND

100-110: Gravelly BARD

110-120; silty sandy GRAVEL

120-128: silty gravelly BAND

125-145: 8ilty sandy-sandy GRAVEL

145-140: Bllty gravelly BAND

140-1751 Bllty sandy GRAVEL

175-160: Bilty gravslly BARD

190-185: Sandy GRAVEL

165-15%8: Gravelly BANC

155-2051: Bandy GRAVEL

205-220: Bllty gravelly BAND

220-23%: pandy GRAVEL

235-288: Blightly ailty-
slightly gravelly BRND

255-262: BAND w/CLAY 25§-2631-ft

262-280: Bardly GRAVEL

200-206: Gravelly SAND

285-310: Bandy GRAVEL-GRAVEL

315-320: Gravelly &AND

320-3253 GRAVEL

325-3456: Silty sandy-sandy GRAVEL

345~-3501 Gravelly &2AND

360-3561 Silty mandy GRAVEL

355-370: Gravelly silty-gravelly SAND

370-300: 8AND

380-38%0: Silty sandy GRAVEL

350-400: Gravelly 8AND

400-405: Sandy GRAVEL

405-410: Gravelly silty SAND

410-415: Silty sandy GRAVEL

415-420: Gravelly silty SAND

420-435: Sandy GRAVEL

435-445: Gravelly-gravelly allty BAND

445-465: Silty sandy-eandy GRAVEL

465=-473: SAND-sandy GRAVEL

473-476.7: BASALT

1.D. of riser pipe: [_4-in 1
Type of riser pipe:
Stainlsss stesl

| Diametsz of borehols,
0-48-£t, 21-in nominal
48-147-2¢t, 17-in nominal
147-230-£t, 13-in nominal
230-350-f%, 1l-in nominal
350-476.7-ft, %in nominal

Type of filler, 20-196-ft
Bentonite slurry

Depth top of saal: [196.0-1t )
Type of sealiVelclay grout

Depth top of sand pack: [4272.0-f% )
20-30-meah silica ssnd

Depth top of ecreen: |_449.0-7t)
4~in, #20-slot, continous wrap

304 stainless stasl

Lepth beottam of screen: | _470.0-2t]

Telescoping screen, ~470-476.7-ft
8-in, #30~-slot, continoua wra
304 atalrless atenl {danmaged]

| Depth to bottom of borehole: | 476.7=-¥t]

Drawing By: RKL/2¥07-03.ASEB Date: 16AprS3

Rafsranas:
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WELL CONSTRUCTION AND

CAMPLETION SUMMARY

Drilling Sample WELL TEMPORARY

Method: Cable tool Method: Herd teol NUMBER: 299-W1-4 WELL NO: None
Drilling 200 W Kater Additives Hanford

Tluid Umed:_Supply Uned:_ Not documented Coordinstes: N/§ N 45,435 E/M W 77,040
Driller's WA State State

Nane: R. Vance Lie Nr: Not documented Coordinatea: N 448,140 B 2,219,238
Driliing Company Start

Company: Omwegoe Drilling Co Loostion: Kannewick, WA Card §: Not documentad T R -]
Date “Tate Elevation

Started: 29SepB7 Canplete: 15Nov8? Ground surfsce [ft): 669.02 (Braas cap)

205-ft NovB7
AMar83

Depth to water:
{Ground surface) .8-

GENERALYEED Geoclogist's
STRATIGRAPRY log

5: 8lightly msilty GRAVEL
10: Sandy GRAVEL

15: GRAVIEL

16~20; Sandy GRAVEL

28,30: CRAVEL

38-50: Sandy GRAVEL

53: Bilty sandy GRAVEL
60—-85: Gramvelly BAND

60: Gravelly SILT/CLAY

65: Gravally sandy BILT

705 Gravally silty EAND
75: Gravelly SAND

80-100: BAND

105,110: Gravelly SAND
115,120: Bandy GRAVEL

1253 £ilty sandy GRAVLL
130-140: Sandy GRAVEL
145-160: Bllty sandy GRAVEL
165: Pandy GRAVEL

170s: Bilty sandy GRAVEL
178: Clayey sandy GRAVEL
180-205: S1lty sandy GRAVEL
210,215: Sllty gravelly SAND
2203 Blightly ailty gravelly EAND
225-235: Fllty mandy GRAVEL

ERE

an T ¥ 3§
N 3 X -
50 <
R g 3
RA

I .B-
ﬂﬁ R 3 !
3 A A
rn -{_
3 R T
A N3
3 24

;) 1 3
3 fl

3,

Drawing By: RKL/2WOT7-04.ASB

Date: 16Apr93

Rafuranoa:

| depth to bottom of borehole:

Elwvation of refarsnca point:
(top af casing)

Height of raference point above[ 2.8%-~ft |
ground surfacs

(671.69-£t]

Depth of surface sasal 1_0-12-ft )
Type of surface #ssal:Pre-mizx concrete
x4=ft x 6-in surface

sguidistan
bry bentonite J-

ste

I.D. of riser pipe:
Type of riser pipe:
Stainless stesl

[_4=in 1

Diaxmeter of borshols,
0-20,0-ft, 17-in nominal
20,0~50.7-ft, 13-in nomnal
50.7-1580.3-ft, 11-in nominal
150.3-238.0-f%, 9%-in nominal

Type of filler, 12-190-ft
Bentonite slurry

Depth top of senml: [ _190.0-1t}
Type of sealiVeolclay pellets

Depth top ¢f sand pack: [_is4-1t ]
10-20-meah silica sand

Depth top of mcreent [_203.0-£t]
4-in, #10-slot

atainTess ateel

Teleacoping screen, 223-233-ft

#-1in atainleas steel, #30 slot

Depth bottom of ascreen L _233.0-2t]

F11ll 233-235-ft

[_235.0-7¢)

02061 7.0859
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. II WELL CONBTRUCTION AND COMPLETTION SUMMARY o
Drilling Sawple WELL TEMPORARY
Method: Cable tool Method: Bard toel NUMBER: 293-K1-§ WELL NO: None
Deilling ater Additives Hanford
Fluid Used: Supply Used: Not documentad Coordinstes: N/8 N 46,509 E/X W 76,816
Deiller's WA Stats State
Name: H. Joy/D. Garcia Lie Nr: Not documented Coordinates: N 445,614 ) 3 2,218,405
Drilling Company Start
Company: Omrugo Drilling Co  Location: Kennewiok, WA | Card #: Not documented T R L]
Date Bate Elavation
Btarted: 30SepB7 Conplete: 1SNovs? Ground surface (ft)|:_670.41 {Brases cap)
Dapth to water: 211-ft Nov8?7
(Ground surfacs .5 arga m—l Elsvation of referenae point: {673.05-ft)
(top of casing)
GENERALTEED Gmologist's | Height of refersnaos polnt above| 2.64-ft |
STRATIGRAPHY Log ground surfaocs
| Depth of surface ssal [_O-5-£t )
5,10: GRAVEL
10; Bandy GRAVEL Typs of surface seal:Pre—miz concrets
15-28%: Sandy GRAVEL 4x4~ft x 6-in surfaoce pa
30-43; 8ilty sandy GRAVEL 4 equidistant gzutccdv- posts
30,55: Bilty gravelly EAND Dry bentonits 2-%-ft
60: Gravelly silty 8AND
65-75; £ilty gravelly BAND
80-105: Sandy GRAVEL
310-125: Bilty sandy GRAVEL | 2.0, oL riser pipwe: | 4=in 1
130-150: sandy GRAVEL Type of riser pipe;
i55-1e8: silty sandy GRAVEL ! Btsinless stasl
190-200: silty gravelly SAND 1 -
205: BAlty sandy GRAVEL Ll §~————! Diameter of borshols,
2103 Bllty gravelly BAND 0-20.0-ft, 17-in nominal
2151 Gzavelly BSAND 10.0-50,8~2¢t, 13-in nomnal
220: Bandy GRAVEL 80.0-184.6-ft, 11-in noainsl
225: Bilty/clavay BAND 154.6-229.0-%t, 5-in noainal
| Type of fillez, 5-130-ft
Bentonite slurry ‘
| Depth top of semlt [_190.0-£2]!
Type of l.lllD!* bentonite, 190-TH7=I%
olclay peliets, - 49
| Depth top of sand pack: [_200-ft ]
10-20-meah silica sand
| Depth top of mareen: t1_207.0-ft]
4~3in, #20-smlot
atainTeas steel
Depth bottem of screen [_227.7=-1t]
Depth to bottom of barehole: {_229.0-7%)
Drawing By:_ RKL/2WD7-D5.ASR Date:_16Apr93
Reufewranae:
——
020617.0859 APP 5C-39




DRAFT

DOE/RI-88-20, Rev. 0

WELL CONSTRUCTION AND COMPLETION SUMMARY

i

Driliing Sample Drive barrel WELL TEMPORRRY

Method: Cable tool Method: Hard tool NUMBER:_299~-W1~7 WELL NO: None
Drilling ater Additives Hsnford

riuid Uased:_Supply Used: Not documented Coordinatea: N/9 N 46,508.3 E/M ¥ 16,514.7
Driller's WA Btate State NADS3 v . * -
Name: L. Cordon Lic Nr:_Not documented Coordinatea: N 451,615 E 2,218,687
Drilling Company Start

Company:Baain & Range Drill Lacation:Not dooumanted | Card #: Not documented T R 8

Date TDate Elevation

Started: 230ctBS Complete: 27Novis Ground surface (ft); 671.96 {Braes cap)

Depth to water: 211.8-ft Nov8$
{Ground surface}Z15.0-Tt J4Marg93d
GENERALIZED Gemologist'a
STRATIGRAPHY 1lng
8lepllightly

0-30: Muddy sandy GRAVEL
30-35: Gravslly sandy MUD
35-45; Gravelly muddy BFAND
45-50: Muddy sandy GRAVEL
50-5%5: Bl gravelly sl muddy BAND
55-60: SAND

60-65;
65-70:

51 qravelly RAND

81 gravelly sl muddy BAND
70-75: Gravelly BAND

75-90: Sandy GRAVEL

90~105: Muddy sandy GRAVEL
105-110: 81 muddy gravelly SAND
110-135: sandy GRAVEL

135-145: Muddy sandy GRAVEL
148-155: Sandy GRAVEL

155-230: Muddy sandy GRAVEL

n— f—
-

Elevation of referenas point:
{top of casing)

Keight of reference point above[_2.98-ft ]
ground aurface

[674.84-2¢)

Depth of surface seal 12-17.4-£t)
Type of surface ssal:Pres-mix concrets
4x4-ft x 6-in surface pad to Z-ft

{ eguidistant protective posts

Cemsnt grout-Poxrtland Cemsnt

with gypsum, 2.0-17.d-Ft

1.D. of riser pipe:
Type of riser pipe:
Stainless steel

[_4=in 1

Diameter of borshole,
0-20.2-ft, 13-in nominal
20.2-227.8-ft, S-in nominal

Type of filler, 17.4-196-ft
Bantonite crumblaes

Depth top of saml:
Type of seal:
3/b-in Yolclay pellete

199.0-£1]

Depth top of sand pack:
20-40-mesh silica_asand

202.7-1t]

Depth top of screen:
4~-in, #l0-slot, stainless steel
Itk channel pack

[_207.1=-2¢]

| Depth bottom of screen [_227.6-2t)
j 111 229.6-230.B8-ft
4 | Depth to bottom of borehole: |_230.8-ft}

Drawing By: RKL/2WD7-07.ASB

Date: 16Ap-93

Rafarwnas: WHC-MR-0204

020617.0859
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DRAFT

DOE/RL-88-20, Rev. 0

WELL CONBTRUCTION AND COMPLETION SUMMARY

i

Drilling 8emple Drive barrel WELL TEMPORARY

Mathod: Cable tool Method: Hard teol NUMBER: 2959-M7-8 WELL NO:_None
Drilling 700 W Water Additives Hantord

Fluid Used: Supply Used:_ Not documentsd Coordinatea: N/8 N 46,505.8 E/W _W _76,880.1
Driller’s WA State State NADBI ’ - ’ Jim
Nane: L. Cordon Lic Nr:_Not documented Coordinates: N 451,614 E _ 2,210,326
Drilling Company Start

Company:Baasin & Range Drill Location:Not documentad | Card #:_ Not documented T R___ 8

Date Date Elevation

Started: 190ctes Complete:_13Dechd Ground surface (ft): 684.40 {Brass cap}

Depth te water: 225.2-ft Novéd
(Ground surface . 8= 8 r93

GENERALIZED Geoclogist's
STRATIGRAPHY Log
Sl=slightly

0-20: Sandy GRAVEL (trace COBRBLES

20-28.51 Muddy asndy GRAVEL

28.5-35: Bandy MUD

35-39.5: Muddy SAND (trace CALICHE}

39,5-46: Sandy GRAVEL
{fines 47-48-1t)

48-51: S1 gravelly SAND

51-57: Muddy aandy GRAVEL

57-5%: Gravelly SAND

58-78: BAND

708-85: Gravelly SAND

85-110; Sandy GRAVEL {trace COBMLES]

110-120: SAND

120-130: sandy GRAVEL

130-235: Muddy aandy GRAVEL

235-24C: §1 muddy gravelly SAND

240-244.5: Muddy sandy GRAVEL

| Elavation of reference point:

(687.35-£t|
{top of casing) - —
| Hulght of reference point above(_2.95-ft |
l ground surface

{ Depth of surfazce asecal [2-18.7-£¢]
Type of asurface sesl:Prs-mizx concrete
4xd4-ft x E-in surfacs pa o 2-

4 equidistant protective posts

Cesment grout-pPortliand Cement
with gypsum, 2.0-18.7-f¢

I.D. of riser pipe:
Type of riser pipe:
Stainless stesl

[_4-in ]

Diamnetwer of borehole,
0-18B.7-ft, 13-in nominal
18.7-244.5-ft, 9-in nominal

[

Type of filler, 1B.7=-215-1ft
8-2C mesh bDentonite

Dspth top of seal:
Type of seal:
1/4-in Volclay tablets

[_215.0-1¢)

Depth top of eand pack:

[_217.3-£t)
20-40-mesh silica sand

Depth top of screen:

4-in, #10-slot, stainless stesl
U!EE CEBHD.I EOE

[ 219.8-ft)

| Depth bottem of screen [ _240.6-ft)
| FLll 243,4-244,.5-¢
| Depth to bottom of borehole: [_240.6-2t]

Drawing By: RKL/2K07-0E.ASB Date:

Refarence: WHC-MR-0204

r93

020617.0859
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DRAFT DOE/RL-88-20, Rev. 0
| WELL CONSTRUCTION AND COMPLETION SUMMARY '
i
Drilling Sarpls Drive barrel WELL TEMPORARY
Method: Cable tool Method: Bard tocl NUMBER: 299-W7-12 WLELL NO:
Deilling ater Additives Banford
Fluid Used:_ Supply Used: Not documented Coordinatea: N/3 N 46,514 E/W W 78,246
Driller's WA State State NADE3 N r . E 56€,040.0m
Name: T. Gifford Lic Nr: OBS§7 Coordinatea: N 451,615 E 2,216,960
prilling Company Start
Company: Kaisar Enginsars Location: Hanford Card #:_Not documented T R 8
Date Date Elevation
Started: 10AprSt Complete: 28May91 Ground aurface (ft): 684.6¢ {Brasa cap)

224.0-ft Jun$l
arss

Depth to water:
{Ground surface) .0~

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-5: Sandy GRAVEL

5-10: Gravelly SAND

10-30: Rilty sandy GRAVEL
30-35: Bl silty sandy GRAVEL
35-530: Bilty eamddy GRAVEL
50-56: 81 »llty sandy GRAVEL
Silty SAND

Bandy SILT

Cemented silty, sandy GRAVEL
Bllty 8AND

75-80: 8l silty saundy GRAVEL
80-110;: 51 gravelly »ilty BAND
110-115: s1 silty, sl gravelly BAND
115-120: E1 gravally EAND
120-125: Bl silty gravally BAND
125-13%5: Bllity gravelly BAND
135-140: 51 »silty gzravelly SAND
140-160: 1 sandy »ilty GRAVEL
160-190: Silty GRAVEL

190-228: Sandy GRAVEL

225-230: Gravslly BAND

230-245: Bandy GRAVEL

I

Flavation of refarence point:
{top of casing)
|———| Height of referance point above| 3.23-ft |

1687.93-7¢]

ground surface

pepth of surface seal {1.9-22.1-£t}

Typs of surface ssal:Pre-mix concrete
4ad-ft x 6~in surface pad to 1. t

§ sguldistant protective pos
Cemant grout, E.i-ﬂ.l-!t

I1.D. of riser pipe: |
Type of riser pipe:
Stainless stesl

4-in 1

Diameter of borshols,
0-21.4-ft, 13-in nominal
21.4-164.5-ft, 11-in nominal
164.5-245.0-ft, 9%-in nominml

Type of tiller, 22.1-207.8-ft
B~20 mesh bentonits crumbles

Depth top of seml:
Type of seali
1/4-3/8=-in Volclay pellets

[_207.8-ft]

Depth top of sand packs

[_218.6-Tt]
10-20-mesh silica sand

Depth top of acreenc 1_219.3-Ft]

4~in, #20-sioct
T304 etainleas steel

Depth bottaom of acreen { 240.0~-ft]

F1l1, 240.5-245.C0-ft

Drawing By: RKL/2W07-12_ASBH Date:_ 16Apr93

Reference:

Depth to bottom of barshcle: { 245.0-7t]

020617.0859
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DOE/RL-88-20, Rev. 0

DRAFT
[‘ WELL CONSTRUCTIDN AND COMPLETION SUMMARY }
Drilling Sample MELL TEMPORARY
Mathod: Cable tool Mathod: Hard teol NUMBER: 299-Ne-1 WEIX. NO: None
Drilling ater Additives Hanford
fluid Used: Supply VUsed: Not documented Coordinatea: N/8 N 46,551 E/M W 19,200
Drillerts KA Stats ftate
Hame: L. Bultena Liec Nr: Not documented Coordinates: N 451,650 E 2,248, 9987
Drilling Company Start
Company: Omrego Drilling Co Looation! Kennewink, WA | Caxd #:_ Not documantaed by R 8
Date Date Elevation -
Bterted: 09Junb7 Complete: 23Jul8? Ground surface (ft)}: 698.45 {Brass ocap)
Dapth to water: 239.6-ft SepBB
{Ground surface]240_4-3t HE-:” r_l——l Elavation of reference point: [701.33-ft}
(top of casing)
GENERALJZED Geologimt'as | Height of referenoe point above[ 1.88-ff ]
STRATIGRAPHY Log ground murfsce
| Dapth of surface seal [_0-206~£t)
D-5: Backfill

5-65: Samddy GRAVEL

65-@0: Gravelly SAND
80-%0: Gravslly #sandy BILT
90-95; Bilty sandy GRAVEL
95-105: Bundy GRAVEL
105-1103
110-118:
118~2383
135-145%:
1d45-185:
155-165:
165-1003
180-155:
185-2003

Fllty gravslly BAND
Sandy sandy GRAVEL
Sandy GRAVEL

$ilty sandy GRAVEL
200-2053 £1lty/clayey GRAVEL
205-210; Gravelly silty SANC
210-270.5: Filty sandy GRAVEL

Type of surface ssal:Pre-mix concrets
x4=ft x €=-in aurface pad to ¥.0-ft
sguidistant protective posts
Yololay bentonits grout 3-206~Tt

| I.P. of riser pips: I
Type of riser pipe;
Stainless stesl

4=-in 1

Diarwter of borshols,
0-62.7-ft, 13-in noainml
$2.7-156.0-£t, 11-in noainal
156.8-270.5-ft, 9-in nominal

Type of filler, 3-206-ft
Volclay bentontite grout

Depth top of seal:
Type of sealiVolclay pelliets

Depth top o sand pack:
20-30-mesh silica sand

[206.0=-£¢ ]

[210.5-2¢ ]

Depth top of scresnt
4-in 2C0-slot; continous wra
nless stee

1_236.2-2%)

Depth bottom of screen: 1_256,5-2¢)

Telescoping acreen, 257-267.7-ft

B-in, #30-slot, cantinous wra
304 atainleas stael = TeR

Drawing By: RXL/2W06~01.RASB

Date: 1SApre3

Rafarmsnos:

Depth t¢ bottom of borehole:

{_270.5-ft]

06/2002
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DOE/RL-88-20, Rev. 0

DRAFT

] WELL CONSTRUCTION AND COMPLETION SUMMARY

!
Drilling Sarple Drive barrel WELL TEMPQRARY

Method: Cable toal Method:_ Hsrd tool NUMBER: 299-K10-14 WELL NQ: None
Drilling 200 W Water Additives Banford
Flyid Used: Supply Used:_ Not documented Coordinates: N/8 N 43,143 E/W W 18,330
Driller's WA State State
Nane: R, Boley Lie Nr: Not documented Coordinatea: W 440,244 E 2,216,884
prilling Company Start
Company: Omwego Drilling Co Location: Kennewick, WA | Card #:_ Not documented T R 2
Date ate Elevatioh
Started: 29Julp7 Conplete:  18NavB8? Ground surface (ft): £97.09 {Brass cap)

Depth to water: 2289.5-ft Auab')
{Ground surface) - arg3
GENPRALIZED Geologist's

STRATIGRABMY Log
81 = slightly

0-20: EAND {Backhoe to 20-ft)

20-25; Gravelly SAND

2%~80: BAND

80~63: Bl gravelly BAND

85-100;: 5ilty sandy GRAVEL

100~105: Sandy GRAVEL

108-115; Silty sandy GRAVEL

115-120: Gravelly BAND

120~130: Bl gravelly sl silty BAND

130-137: Bilty BAND

137-145; 81 gravelly BAND w/CALICHE

145-150: sandy GRAVEL

180-355: Gravelly SAND

154-155: Bilty BAND

155-164: Bandy GRAVEL

164-185: B1lty BAND

165-165; Sandy-silty sandy GRAVEL

1085-205: Bilty gravelly EAND
Chleritizad zons, Ringold -195-ft

208-210: Gravelly BAND

210-220: Sandy GRAVEL

220-230: Gravelly BAND

230-245: 511ty gravelly-silty EAND

245-2551 S1lvy nnd¥ GRAVEL

256-270: Gravelly-silty gnvclly SAND

270-200: Bllty sandy GRA

2€0-305: GAND, gravelly IBOO-tt

305-310: Bilty sandy GRAVEL

310-325: Sandy GRAVEL

325-330: SAND

330-340: 8ilty gravely SAND

340-355: Grevelly BAND

355-365: SAND-gravelly SAND

365-371: SAND-silty SAND

3856-410s SAND

410-420: Gravally SAND, CIAY § 415-ft
420-425: SAND

425-440: Claysy gravelly-~gravelly SAND
440-448: SAND-si1lty gravelly SAND
440-455: Clayey gravelly SAND

455-460: Sandy CLAY

460-462: CLAY

371-385: Clayey SAND, CLAY layer #371-ft

flavation of rafarande point: [69%3.43-ft]
{top of caaing]
| Height of reference point abave|_ 2.34-ft ]
groursi surface

| Depth of surface seal [ _0-210-£t}

Typs of surface ssal:Pre-nix concrste
4x4-ft x 6-in surface pad to 3.0-it

4 sguidistant protective pos
Dry bsntouits g-i-!’t

Bentonite slucry 6-210-7t

1.D, of riser pipe:
Type of riser pipe:
Btajnless stesl

§——| Diameter of borshols,
0-50-£ft, 21-in nominal
50-147,5-ft, 17-in noadnal
147.5-244-2%, 13-in nominal
244-351-£¢, 11-in nominal
351-462-ft, 9-in neainal

Type of filler, 6-210-ft
Bentonite slurry

Depth top of seals
Type of ssaliVolclay grout

[_d-in 1

[210.0-ft }

| Depth top of sand packi [416.0-f¢ }
20-30-mesh silica sand

! Depth top of screeni [_4272.0=-71t]
4=1n, #20-slot, continous wrap
304 stainless steel

| Depth bottom of screen: {_447.0-1¢t)

Telescoping screen, 437-447-ft
8-in, #3C0-slot, continous wrap
304 stainless steel

Drawing By: RKL/2W10-14,ASB

Date:_16Apr93

Rafwrwnas: HANFORD WELLRE

Depth to botteok af borehole: I 462.0-1t]

06/2002
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.

Depth to water: 217.$-ft 03Juni2
{Ground surfaam)

GENERALIZED Gecloglat's
STRRTIGRAPHY Log
Slwalightly *

0-9: SAND

9-10.5: Bilty SAND
10.5-40: Bandy GRAVEL
40-55: GRAVEL

35-75; Bilty sandy GRAVEL
75-77.5: GRAVEL

| Elevation of refsrence point:
{top of casing}

ground surface

| bDepth of murfacs swal

4x4-ft » 6-in suriaos

1682.99-11)

} Height of reference point abova|_ 2, 95-ft |

12.0-9.0-£t|

Type pf surface seal:Pre-mix concrste

DRAFT DOE/RL-88-20, Rev. 0
06/2002
WELL CONSTRUCTION AND COMPLETYON SUMMARY
Drilling Sample Drive barrel WELL TEMPORARY
Msthod: Cable toel Method: Hard tool NUMBER: 295-W10-18% WELL NO: None
Drilling Additives Hanford
Fluid Used: Rav watar Used: None Coordinatea: N/8 N 44,545.4 E/N W 77,248.7
Driller's NA State fitate NADE3 N . . E " N
Name: H. Baker Lic Nr: Not documented Conrdinates: W 449,646 E 2,217,962
Deilling Company Start
Company: Kajser Engineers Location: Henford Card #: Not documented T R 8
Data Date Clavation
Started: 15Jan92 Corplete: 24Jul 92 Ground surfsce (ft): 680.04 Brase cap

77.5-63:
83-97.5:
87.5-97:

110-117:
117-120:
120-130:
130-1403

140-1702
170-1753
175-1883
195-200:
200-205:
205-210:
210-213:
215-228:

Gravslly SAND
BILT
silty BAND

(CALICHE nodules 30=-87-ft)
97-110: 51 gravelly BAND
EAND

811ty sandy GRAVEL
Sandy GRAVEL
Bilty sandy GRAVEL
{BOULDER § 137-ft)
Bandy GRAVEL
Gravelly BAND
Sandy GRAVEL
Gravelly BARD
Sandy QRAVEL
Bllty sandy GRAVEL
Gravelly BAND
Filty sandy GRAVEL

ﬁ—l 13-in nominal hols te 20.2-ft

| I.D. of riser pipse:

| Plameter of borshole,
i 20,2-127.7-1t,11-in nominal
| 127.7-238,3-£t, 9%-in nominal

| Type of filler, 9.0-206.0-ft
8-20 mesh bentenite crumbles

[_4-in ]

225-23B.31 Gravally BAND

b

Drawing By: RXL/2W.0-19.ABB

Date:_30Jun93

Referenae: WHC~8D-EN-DP=D49

Depth top of maal:
Type oI seal:
=in bantonite pellets

Depth top of sand pack:
20-i0-mesh silica sand

206.0-11])

210.5-tt)

Depth top of scrsen:

4-in, §10-slot, continous wra
!'-365 stainlesn steael
with 0.3-7%f end cap

214.4-7¢]

Bepth bottom of acreem

234 .5-1t]

Depth to bottowm of borehole:

238.3-%t]

020617.0859
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DRAFT

020617.0859

Report Fonn WELLS Proect File WELLS G# )

DOE/RL-88-20, Rev. 0

01500519

WELL CONSTRUCTION AND COMPLETION SUMMARY

Driting Sempls | WELL TEMPORARY
Lathod. Air fiotary Moo GravEpii Spoon ! NUMBER, 100-W10-0 ABLIR WELL NO:  None
Ll Aodives
Fland Usedt:  Alr Leaq. Nom [~ N Nt d
Orider WA Staee
m. C. Shalids Lte Wr ot = Wot gocumented
Driling Company
Company:  PC Euplorstion Location; Richisnd, WA ! Ceds Not Avallatie
Dota Daw | Edvason
Sazs 230w Gomplwed:  18Novd | Grownd urtece
Depih 1o Water 2228 R 18Npudd Elavation of Reference Paint; m
{Growund aurtaca) 12342R  1MNovEd
Haight of Referance Point Above
Ground Surtacs:

STRATIGRRFRY Geotogisrs Log

0.2 R : Sengy Gravel
2- TR Siky Sand
7-23R Sendy Gravel

25.3) 0. Serdy Gravel
33 - 60 R Sency Gravel

60 7O R Sandy Gravel

76 - 91 h: Cravelly Sang

21-97 0 Sty Send
971010 5K

101- 104.8 1t - Siny Send
104.5 - 100.5 0 : Sand
1085- 11754 : Sand
$17.5- 130 A Sandy Gravet

130 - 532 &t ; Sity Sancly Geawet
132 - 178 A : Sandy Gravel

178 - 183 ft . Saidy Oravet
183 - 213 11 Sandy Gravel

213. 218 & - Sandy Gravel

214 - 215 It - Sightty Sty Geaveldy Sand
218 232 K : Sandy Grovel

232- 23 \; Sandy Gravel
238.243R: Sand

243 - 251 R : Sandy Gravel

RS

vt
av Fav hae e

e

ce ey
DN
[ T A T A e A T L L A L T N T T

it AL AR aF AN efal ad AL A Al Sleshoal sl SloAad ad Al

I

Sy

- Py
vty

ettt

25t 1 ' Borehole driled cepth

C-157 13-in, 12.3/47 CS Temp

Casing

15532211 1%:in. 10-3/4" CS Temp.
Casing

%3.22 - 251 # ; 9<in. B-8" CE Temp.
Cosing

Drawing By:  DLF

Refersnca: Hartore Wela
Ravision: ]

Ravision Dete: 28Decs?

Prnt Date: 29Deci?

Depth of Surtace Seal: we
Type of Surisce Sest 4x4 Concrete Pad
Fiit Cusing Scraen
0-100. G-15R:
13-nch hole 13 inch
Ceoment 12.3/4 CS Temp
10- 151! Casing !
13-ingh hole 0-22178
Bentonite 4 Inch
Crumbles 4" Porm. Caning
15.52.22 1t 15-§3.220:
114nch hole 11 inch .
Bentonile 10-3/4" CS Tomp'
Crumbies Casing

. 5322-251M:
S ameh

"8-5/8" CS Temp.
t Casing

5372-127m0
g-inch hola  ~
Bentonite
Crumbles

212.7 - 2186 R '
B-inch hole L2217 .24180
3r8° Bantorie 4 inch
4" 020 §S Wire
Wiap Pipe Size
T2416-24190:
4inch
Ena Camp

Pelsts
2186- 24190
9-inch hole
10-20 Silica Sand
24145244 51:
$-inch hole
10.20 Siica Sang
284 5.2475 1
$-inch hole
8-12 Sihca Seny
247.5-251 1
S-inch hote
Skough

APP 5C-46
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DRAFT

020617.0859

Report Farm WELLE Project Fils WELLS GPJ

DOE/RL-88-20, Rev. 0
06/2002

WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilng Sampla WELL TEMPORARY
Method: Alr Rotary Wathod: Gra/pikt Spacn NUMBER: 29001011 AS440 WELL NO:  Nona
Odling Additrves
Fiuid Used Ak Used. Nove [~ N Net
Driters WA St )
Nema €. Shiside Uc Nr. [ ¢ ‘E Mot
Orling Company Sen
Company. PC Expiorstion Lbcon: Richiand, WA Caro®: Not Availabia
Date Date Snvaten
Swrted: Mot Compieted:  TTAugt3 Ground Sudace:
Depth to Water: 24197 R  24Juns3 Elevation of Reference Point: m
{Ground surfece)
f HMaight of Mmqnu Panl Above
gFm Geoiogiars Log Ground Surfuce:
Depth of Surface Seal: 1M4n
\ype ot Surtace Seal 4x4 Concrats Fad
Fit Casing Screan
0.4 N Sy Send . .
4156 Sandy Grovel A i Cainch
15 - 34 0 : Sandy Giavel B . H Cement 12-3/4" CS Temp..
e 114-148: ' WekedCag.
Noa SR 13-inch hole 0.200.25f:
24- 281 - Gravely Sené Pk Y Bentonite 4 inch
36 - 41 - Sandy Gravel Pt SN Crumbies ¥ Perm. Caning
4355 ft: Sandy Gravel ot Y 14- 143851t :
- el 11 Inch
53.81 54 Sandy Gravel o %% 10-34" CE Temp.
61.5- 821 : Sity Sand MR " '
62-56.9%: g:«’w Grave bt K Weided Cso.
o » -' .
o N 14143850
. o 11.inch hole
- - Bentonite
oy e % Crumbies
.6 - 93 » ‘ »
93.5. 906 : Send L 4 L
108 + 115 11 . Sandy Gravel . o
115 144 0 Sandy Geavel d s :
144+ 175 1 Sendy Gravel : !
o v Gev : 143,85 237.38 1
: . h
4 . 9 inchy
¢ 8-5/8°CS Yernp.
978 - 100 %1 Sty Sand « 143é?:621h3;§n: Casing
180 - 213K * Sendy Gravel Be o
Crumbles
3 201.2-2049R:
B-inch hole 208.25 - 229.25 %,
213 - 334 ft: Gravelly Sand 1/4” Bentonite :
. Pellsls © 4inch
: i 2049.220500: 4~ 010 SS Wire
) . " . N X B-inch hole N Wrop Pipe Sae
234 - 237,38 0 Guavelly ity Sand R | 20ap S g 22925 :229.53 n
4inch ..
2295823348 4 pyc
%-inch hole Cap
237.38 A : Borehole driled depth 20-40 Slucs Sand
0-14M: 130 12-3/4" CS Temp. 23312370 -
Casing $-inch hole
14- 14386 R 11«in. 10-3/4" CS Temg.  Bantonite Plug
salng 237.1-237.38 1
143,85 -272.38 ft : 6-in, 8-5/8° C§ S-inch hole -
Temp. Casing Sicugh

Drewing By:  OLF
Reference: Hantord Wells
Revision: o

Revision Date: 220ecs8?
Print Date; 2300097

&

APP 5C-47




DRAFT DOE/RL-88-20, Rev. 0
06/2002

5C.4 Low-Level Waste Management Area 4

This section provides well construction data (as built diagrams) for monitoring network
wells at Low-Level Waste Management Area 4.
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06/2002
II WELL CONSTRUCTION AND COMPLETION SUMMARY '
|
Drilling Sample Drive barrel WMELL TEMPORARY
Method: Cable tool Method: Hard tool NUMBER: 299-K15-15 WELL NO: Nonhe
Drilling 200 W Water Additives Hanford
Fluid Used: Supply Used: Not documented Coordinstes: N/8 N 40,330 E/M W 78,103
Driller's WA Btate State
Name: B. Boyley Lic Nr: Not documented Coordinatea: N 445,431 E_ 2,217,119
Drilling Company start
Company: Omwego Drilli Ca Location:_ Kannewick, WA Card §: Not documented T R ]
Date ate Elevation
Started: 14JulB7 Complete: 028ep87 Ground surface {ft): 695.74 {Brass cap)
Depth to water: 22€.0-ft Augs?
(Ground surface} 232 _1-Tt ﬁauzQS Elevation of reference point: [697.96~F%]

GENBRALIZED Geologist'a
STRATIGRAPHY Log
al. = slightly

D-5: SILT/CLAY
SAND

Sandy GRAVEL

Gravally BAND

BAND

Gravelly BAND

Slty BAND

BAND

Bl. gravelly BAND

Bilty sandy GRAVEL

: Gravelly BAND
Sllty sandy GRAVEL

95-303 Gruvelly sillty BAND

90-100: Bl. gzavelly sl. silty EAND

100-105: Bilty BAND

105-110: ). silty EAND

110-115: 6llty SAND

115-120: BAND

120-130: Bllty SAND

130-140: 81. sllty EBAND

140+14%: sandy BILT

145-1503 Silty CLAY

150-170: Gravelly asandy BILT

170-175: Bl. gravelly silty BAND

175-1€0: sandy GRAVEL

1680-20C: Bllty sandy GRAVEL

200-206: Bandy GRAVEL

205-220: Si1ty sandy GRAVEL

220-230: Sandy GRAVEL

230-2451 Si11ty sandy GRAVEL

245-2553 Sandy GRAVEL

otal depth to bottom of borehole:

{top of casing)

Height of reference point above| 2.22-ft |
ground suriace

Depth of surfiace seal I_0-208-£+]
Typs of surface asal:Pre-pix concrete
x4-ft x 6~in surface pad to 4-ft

4 sguidistant protective posts
Volclay grout to -t

I1.0. of surface casing:

1f present)

[_Removed }

1.D. of riser pips:
Type of riser pipse:
5tainless stes)

[_4-in 1

Diameter of borehole,
0-52.5-ft, 13-in nomipal
52.5-165.10-ft¢, 11-in nominal
165,1-265.0-ft, 5-in nominal

Type of fillaer:
Voicle 1)

Depth top of sanl:
Type of sealiVolclay pellets

Depth top of sand pagk:
10-12-mesh silics sand

[_208.0-1t]

213.7-1t]

Depth top of Bcresn:

4-in, #20-slot
stainTese stee]

223.0-7¢}

Teleacoping screen, 245-256-ft
8-~in stainless ateel, #30 slot

Depth bottom of acreen 253.0-1t)

255.0-1t]

020617.085

Drawing By: RKL/2W15-15.ASR Date: 1 r93
Refursnas: HANFCRD WELLS
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- IH WELL CONSTRUCTION AND CONPLETION SUMMARY

Drilling Saxple Drive barrel WELL TEMPORARY

Method: Cable tool Method: Hard tool NUMBER: 28%-N15~16 WELL NO:_ Nons

Drilling ater Additives Hanford

fluid Used: Supply Usad:_ Not documented Coordinates: N/8 N 40,269 E/W M 17,387

Drillerts WA State fitate

Name: D. Ludtkxe Lic Nr: Not documented Coordinates: N 445,322 E 2,217,835

Drilling Company fitart

Company: Omrago Drilling Co  Location: Kennewliok, WA | Card #: Not documentad T R ]

Data ate Clevation

Started: 29Julb7 Complete: 10Sep8? Ground surfece (ft): 682.62 {Brass cap)

Depth to water: 214._%-ft 83537

{Ground surface} . 3= ars3 I__;—l Elavation of referencs point: [684.89-Ft)

GENERALIEZRD Geologiat's
STRATIGRAPHY Log

‘4 $: Blightly silty SAND
49-10; SAN

10~1S; Sandy ORAVEL

15-2C: BAND

20~-35: Sandy GRAVEL

35-78: &AND

75-80: Sandy GRAVEL

80-85: Gravelly BAND

85-110; Bandy GRAYEL
110-113: Grmvelly BAND
115-120: RAND to sandy GRAVEL

120-135: Bandy GRAVEL
135-140: Bandy clayey GRAVEL

145-160: Grevelly »silty RAND
and CALICHE

160-165: Gravelly silty BAND

165-17D: ESilty EAND

178-160: sllty sandy GRAVEL
100-1058: Elightly gravelly EAND
185-200: €ilty sandy GRAVEL
200-205: Sandy GRAVEL

205~-228: 811ty sandy GRAVEL

- 22E-235: Bandy GRAVEL

23£-240: Slightly sandy GRAVEL
240-243.5: Bandy GRAVEL

D {* = Backhos samples)

{Lost drilling water zonsel

140-145: Blightly gravelly sandy SILY

170-175: Blightly gravely silty SAND

({top pf caaing)
Height of reference
graund surface

Type of riser pipe:
Btainle