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February 12, 1990

Luara Johnson

Golder Associates, Inc. _ - '
4104 148th Avenue NE S
Redmond, WA 98052 . -

RE: SFPECIES OF CONCERN ~ GOLDER ASS0C.: 893-1407 WHC/0/071

Dear Ms. Johnson:

we have completed a review of our files for infiormation on
significant natural features in the study area. The result of
this review is presented in the enclosed material, which
" summarizes the occurrence of special animals reported within or
adjacent to the study area. The Washington Natural Heritage
program will mail, under separate cover, project area information
concerning special plants and plant communities.

'We hope this presentation will be useful to you. This response
is provided for your information only and is not to be construed
as an official Department of wildlife environmental review of
your project. For official Department review and comment, mail
environmental impact documents to: Washington Department of
Wildlife, Ted Clausing, Regional Habitat Manager, 2802 Fruitvale

Boulevard, Mill Creek, WA 958012.

If your office should publish or distribute general information
from the enclosed material, please provide the Nongame Wildlife
Brogram with a draft of any document in which information from
the Natural Heritage Data System is incorporated or referenced,
and cite the System as follows:

Natural Heritage Data System

Washington Department of Natural Resources and
Department of Wildlife - Nongame Program

c/o Mail Stop EX-12

Olympia, Washington 98504
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Laura Johnson
February 12, 1990
Page two

The information provided is not to be taken as a complete
inventory of the project area and does not eliminate the need or
responsibility to conduct more thorough research. TIf you have

further guestions or concerns, please feel free to contact us at
(206) 586-1449.

Sincerely,

Tlhomsd . dy«

Thomas A. Cyra
Nongame Data Systems Biologist

c: Lee Stream
Ted Clausing
John Mankowski

Enclosure

Al-2
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Enclosure !
ELEMENT OCCURRENCE SUMMARY

Introduction

The Natural Heritage Data System was established by the State of Washington and
the Washington Natural Heritage Program of the Nature Conservancy. It is
currently maintained by the Heritage Program of the Washington Department of
Natural Resources and by the Nongame Wildlife Program of the Washington
Department of Wildlife.

The database is comprised of "element occurrences." An "element™ is a natural
feature of particular interest because it is exemplary, unigue, or endangered
on a statewide or national basis. An element can be a plant community, special
plant, or special animal species. An “"element occurrence” is a reported or
confirmed locality of a native vegetation community, or of significan habitat
for a plant or animal species of concern. Information on element occurrences
in the state is collected from herbarium and museum specimens, scientific
literature, knowledgeable individuals, and field investigations. This
information is compiled in the Natural Heritage Data System for use ir land-use
planning and evaluating the status of Washington's natural features.

This enclosure summarizes the special animal occurrences reported within or
adjacent to the study area and catalogued in the Natural Heritage Data System.
The Washington Natural Heritage Program manages similar information concerning
special plants and plant communities.

Format
The Element Occurrence Summary table lists those special animals that have besn

reported to occur in or adjacent to the area specified in your informar.--
request,

- The first column lists the U.S. Geclogical Service (USGS) topograr
quadrangle.

- The second column lists the township, range, and section.
- The third column, entitled "conf." (confirmation), lists a code
indicating the specificaity of the locations recorded for each element

occurrence.

Confirmation Codes

C = The location of the element occurrence is known to within a 1/4-mile
radius. In addition, the locality has been confirmed.

U = The location of the element occurrence is known to within a j/4-mile
radius, but at this time has not been confirmed.

Al-3
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— The fifth column, entitled "Crit." (Criteria), lists ccdes that irndicate
the specific criterion/criteria used to evaluate whether a habitat
location is significant to the species.

Element Occurrence Criteria for Special Animals

10 Individual occurrence - Any record of the species constitutes a
a special animal occurrence.

HC Herptile Concentratiom - Five or more individuals present in the
same location.

CR Colonial roosts

B Bvidence of breeding - nest, young or eggs, adult visiting probable
nest site, nest building activity (i.e., carrying nest materia.},
breeding display, agitated behavior and distraction display (i.e.,
feigning injury}.

RI Regular individual occurrences at the same location - Observations
of less than 0 individuals that have been made during at least
three different years, not necessarily consecutive,

RSC Regular small concentrations - during migration, breeding or winter
season of over 70 individuals observed during at least three
different years, not necessarily consecutive,

Comments

The enclosed information represents the reported element occurrences currently
catalogued in the Natural Heritage Data System. The Data System is constantly
updated as more current and historic information on element occurrences in the
state are reported. Consequently, some of the elemant occurrences reported to
oceur historically within the study area may no longer be present. Likewise,
areas within the study boundary for which element occurrences have not yet been
reported, nevertheless, may support special animal species.

Firally, if information is needed on specific plant community co- spezizl plant
occurrences within the study area, please contact the Washington Natural
Heritage Program, (206) 753-2449. For additional information on specific
special animal occurrences, please contact the Washington Department of
Wildlife Program, (206) 586-1449.

Al4
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SPECIES OF CONCERN
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SPECIAL ANIMALY

893-1407 WHNCL/D/O0TY
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BENTON-FRANE: i HEALTH DLPARTMENT g

506 McKenzie

Richland, WA 49352

SUBJECT: RICHLAND LANDFILL GROUND WATER WELLS TEST RESULTS

Gentlemen:

Attached are the test results for samples from the four ground
water wells at the City's landfill. The samples were collected on

3-13-89 and 5-15-89.

If you have any guestions, please call me at 943-9161, extension
236.

Sincerely,

Dt Mf;f"’m——

MICHAEL L. GILLUM
Associate Engineer ' T

5 S
MLG:mel
Attachments
c: DOE
Stan Arlt

Mark Bauer
Don Dawson

Al-6
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Water, rood & Research Lad, nc.

- 11|gord. Cregon 9,223

Laboratory: 13035 SW.

Mailing Address: P.O. Box 19700, Portiand, Oregon 97219
Telephone (503) 639-9311

nierm Solvers

LITY OF RICEIAND
Attn:s ke Gillurm

POBOX 190

RICHLAND, WA 99352

Samples:
Collected:
Jecdived:

ANALYSIS

B P A

Conductivity (umhos/cn)
oH

Chleride

Nitrate

Nitrite

Ammonia

Sulfate

Iron

Zine

Manganese

Chemical Oxygen demand
Total Crganic Carbon
Total coliform bacteria

Fecal coliform bacteria

Certifiled Yy:

-
Faul 3, Stevens

Microbiclogist/3iochenist

AEPCRT # 7777

CHEFICAL LABORATCRY REPORT
£ RN ()5-00=RG HRSMINNE

Yater from test "9115! 1|2|3|1‘"
05-15-29 by D.3.D.
05-15-89 by P3s

METHOD

Lo o =% 8
120,1
130.1
325.3
353.3
352.1
350.1
375,
236.1
289.1
243,1
410.1
u1s,1

EPA-ITPH
EPA-MPH

Hell #1 Yell #2
Lg o s o a2 ok g
550. 27z,
7.5 pH C.C pH
8.0 oonm £.0 ppm
1.55% c.70
< 0.1 <0.1
0.03 0.05
27.8 26,4
< 0,005  <0,00%
< 0.005  <C.005
0.007  <0.005
< 7.0 7.0
<3 < 3
<2/100mls <2/100mls
<2/100mls  <2/100als

~J
.
wm

: oy
11.2 »pm
2.35

< 0.1
0.0%
4.6
<0,.005
<0,00s5
<0,203

< 7.0
<3z

<2/100m1s
<2/100mls

Well #4

P
316,
7.9 D=
4.5 pr
1,640
< 0.1
0.05
28.5
<0,005
<C,005
<0,7205
< 7.0
<3
<2/100mls
<2/100mle

All test results nmeet drinking water standaxds.

< less than or none deiected
Ppm  parts per million or milligrams per liter

1AB DIRECTOR (EPA/05HD #71)

Al-7



Water, Food & search Lab, Inc.

Laboratory: 13035 SW. c Hwy. Tigard, Oregon 97223
A Mailing Address: P.O. Box 19700, Portiand, Oregon 97219

Prooum Sonvers Telephone (503) 639-9311

CITY CF RICHLAND

Attn: tike Gillum
P.O. 30X 190
RICHLAND, WA 99352

REPORT # 7501

CHEMICAL LABORATORY REPCRAT

“uraxd 28.0G SERann

Samples: Landf1l]l test well samples (#1,2,3,4)
Collected: 03-13-82 0700 to 0745 hrs
Received: N3.14-#9 by P3S
ARALY3IS =T Well #1 Well #2 dell = 3 iell
2 B i A N % PRy - o N " -
Specific Conductivity 120,1 Lo, 0 222,0 330.7 275,0
Crloride 925.3 7.5 7.0 1L, ? o
Mtrate 583,73 .52 0.22 0,77 .t
Hitrite 352.1 < 3,05 < 0,05 < 0,01 < C.C
Ammonia nitrozen 350.1 0.06 0,08 0.0¢ 0.C
Sulfate 3754 19.9 14,8 21.1 17,7
Iron 235.1 < 0,005 < 0.C05% - 0,008 < 0,C
Zince 289.1 0,200 0-01? OoCILL 0.C
Manganese 243.1 0.018 < 2,005 < 0,003 < 0.C
Chemical oxygen demand 410,21 < LD < Lo 12,0 < 4,C
Total organic carboen Licg,1 < 3,0 < 2,0 < 3,0 < 3.¢
Tcinl coliform f100mls  WPN <2 < 2 < 2 < 2
Fecal coliforn / 10Cmls MPN <2 < 2 < 2 < ?
Certi<ied byi

A
PAUL 2. STEVENES < less than cor none detected
Microblologist/Biochemict
ZAB DIBRECTCR (ZPA/CSMD #91) ppm  Parts per zillion or nilligrams mer -

Al-8
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LARDFILL MONTTORING MELLS

Test Results

Test Test Date veil M Well #2 Well #3 Well #4 Units

TEMPERATURE 7-23-87 16.4 17.0 16.5 16.6 © Cent.
7-27-87 16.6 17.5 17.5 16.7
4-2B-88 18.0 18.0 19.0 19.0
7-27-88 23.4 21.3 23.6 23.4
12-19-88 17.7 7.7 17.0 16.6

pH 7-23-87 7.13 T.62 7.4k 7.58
7-27-87 7.5 7.69 7.20 7.82
4-2B-8B8 7.30 7.80 7.80 7.60
7-27-88 7.40 3.00 8.20 7.90
12-19-88 7.30 8.00 8.00 8.00
&-09- 89 7.60 8.00 7.80 7.9C

CONDUCTIVITY 7-23-87 420 240 340 290 Micro-
7-27-87 &40 240 325 280 mhos
L-2B-BB (Field) 460 260 230 220
4-28-B8 (Lab) 542 290 196 344
7-27-88 490 250 280 280
12-19-B8 (Field) &40 260 37 320
12-19-88 (Lab) 400 210 320 260
3-28-8%9 &40 220 330 275
6-09-89 S50 275 350 310

CHLDRIDE 7-23-87 B.3 6.31 10.33 4,43 PPN
4-28-88 7.7% 6.07 10.92 .86
7-27-88 6.5% 5.43 9.7y 6.92
12-19-88 5.5 8.0 10.5 7.5
3-28-89 7.% 7.0 14.0 4.5
6-09-89 8.0 5.0 11.0 4.5

NITRATE 7-23-87 1.47 0.63 1.45 0.%8 PPN
4-28-88 1.32 0.69 1.5 0.9%
7-27-B8 1.5 0.70 1.61 0.99¢
12-19-88 0.70 0.50 6.70 0.62
31-258-8% 0.53 0.52 0.7v 2.6
6-09-8% 1.59 0.70 <.30 1.4U

NITRITE 7-23-87 <0.3 <0.3 <0.3 ¢.3 PPM
L-28-88 <0.3 <0.3 <0.3 <0.3
7-27-88 <0.3 <0.3 0.3 <0. 3
12-19-88 <0.1 <0.1 «0.1 <0.1
3-28-89 <0.05 0,05 <0.05 «0.0%
6-09-89 <0.1 «<0.1 <0.1 «0.1

AMMON 1 A - N 7-23-87 «0.05 <0.05 <0.05 <0.05 PPM
4-28-88 4,05 <0.05 <0.05 <0.0%
7-27-88 <0.0% «0.05 <0.05 <0.05
12-19-88 0.03 0.06 0.05 0.06
3-28-8% .06 .08 0.05 0.06
6-09-89 0.03 0.05 0.06 0.0%

SULFATE 7-23-87 23.0 19.37 26.28 20.23 PEM
4L-28-88 22.96 18.02 26.38 19.31
7-27-88 23.80 19.03 25.96 20.23
12-19-88 19.4 13.6 19.4 14.1
3-28-8¢ 19.9 14.8 211 V7.7
&-09-89 27.8 26.4 3.6 28.5

Al-9



Test

DISSOLVED IRON

MANGANESE (Mn)}

ZINC (Zm)

coo

10C

TOTAL COLIFORM

FECAL COLIFORM

VISUAL

Test Date

R T N ]
2SNV
ZEERES

py
. () o
oo ]

Ca T I
2aRERS

[

O.'WN‘:II'\'H
RIS BEIURBD INIUSD
SSRERS

oy

+

7-23-87
4 88
7-27-88
12-19-88
3-2B-8%
6-0%-89
7-23-87
4-2B-88
7-27-88%
12-19-88
3-28-89
6-09-89

+

&um-'qr-q
SEIINY
SeRRES

—a

[l
1

ARER R

—_
[» S PO NV ]
]
st R s BB RS
OO~ N
. o

vell #1

DOE/RL- 90-18

well #2 Vell 3 Melt # uUnits
0. 154 0.710 0.814 <0.050 PPM
0.275 0.916 0.290 <0.030
0._185 0.684 0. 115 <0.046
0.042 0. 244 <0.005 <0.005
<0, 005 <0.005 <0.005 <0.005
<0_005 <{.005 <«.005 <0.00%5
0.043 0.034 0.061 <0.005 PPM
0.075 0.057 0,082 «0.005
0.042 0.034 0.033 <0.00%
«<0.005 <}, 005 <0.005 <0.00%
0.018 <0.005 «0.005 <0, 005
0.007 <0_005 <0.005 «0.005
<0.005 0.012 0.00& «0.005 PPM
<, 005 0.013 .01 0.008
0.007 0.014 0.007 0.00%
<0.005 <0,005 <0.005 <,005
0,200 0.017 0.014 0.0%6
<0.005 <0.005 <0.005 <0005
&9 1 345 & PPM
<10 <10 <10 <10
<10 <10 <10 <if
-] 16 8 4
<4.0 <L.0 13.0 <4 .0
<7.0 7.0 <7.0 «7.0
<1 <1 <1 <1 PPM
<1 <1 <1 <1
<1 <1 1.9% <
<3 <3 <3 <3
<3.0 3.0 <3.0 <3.0
<3.0 <3.0 <3.0 <3.0
9.2 <2.2 2.7 <2.2 MPN
2.2 .2 <2.: <2.2
2.2 .2 2.2 2.2
«? « <2 <2
<2 <2 «2 <2
<2 <z «? <7
<2.2 <2.2 <. 2.2 MFN
<2.2 2.2 2.7 <2.2
2.2 2.2 <E o 2.7
<2 <2 2 <Z
<2 <2 <2 <2
<2 <2 <2 <2
Clear Turbid Very Clear
Turbid
Clear Turbid Turbid Clear
Clear Clear Cloudy Clear
then
cleared
Clear Clear Clear Clear
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HANFORD ENVIRONMENTAL
HEALTH FOUNDATION

il 13, 1990 €O 15175

- tinghouse Hanford Company
“ . N R3-54

Lt n: P. Bartley

K P A CONTENT - AND FILL

The nine soil sampies received February 26, 1930, have been analyzed for fiber
content using polarized light microscopy and dispersion staining in accordance
with 40 CFR Ch,

I {(1-1-87 Ed.) Part 783, Subpart F, App. A. None of the
samples contained asbestos. The results are attached.

Reported fiber percentages for samples and sample layers are based on the
sampies as received by the laboratory.

The laboratory cannot verify that
these values are representative of the original material sampled.

Hanford Environmental Health Foundation is accredited by the National
Institute of Standards and Technology (NIST), National Voluntary Laboratory

Accreditation Program (NVLAP)}, to analyze bulk samples for asbestos content.

This accreditation does not constitute approval or endorsement of analytical
results by NIST nor does it apply to other analyses performed by this
laboratory.

If there are questions concerning this report, please contact the approved
~ signatory listed below.

g Thomad T purten ¥ Yol

. _ M. K. Hamilton, CIH
G. B. Thomas

: Laboratery Director
Environmental Health Sciences Environmental Mealth Sciences

(Approved Signataory)
ac

cc: R. M. Mitchell
MSIN H4-55

P.O0.80% 100, RICHLAND, WASHMINGYON 119382

Al-11
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HARCCET ERYIRONMINTANL

| O REAITH FOUNRIDATION mm_w_lg

" €0 1517
pril 13, 1930

BULK SAMPLE ANALYSIS FOR FIBER CONTENT - HORN RAPIDS LAND FILL

Sample [.0. Description Fiber Content
AH226 Dark brown fibrous dirt with rocks 5-10% cellulose
AH227 Dark brown fibrous dirt with rocks <1% cellulose
AH228 Brown fibrous dirt with rocks <% cellulose
AH229 Brown fibrous dirt 5-10% fiberglass
AH230 Brown fibrous dirt 2-5% synthetic
AH231 Fine brown fibrous gravel <1% cellulose
AH232 Brown grainy fibrous dirt <1% cellulose
AH233 Brown grainy fibrous dirt <1% cellulose
AH234 Brown fibrous dirt with rocks 1-5% cellulose
Note: Negative soil results should not be considered conclusive proof of the absence

of asbestos from the sampled site.

Accredited by the National Institute of Standards and Technology, Mational Voluntary
Laboratory Accreditation Program, for bulk asbestos analysis using PLM.

Al-12
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ADVANCED NUCLEAR FUELS CORPORATION

210 HORYN R&RDS ROAD PO BOX 130 RICHLAND WA 983520130
(509 ATSEDL TELEX 152678

REGULATORY COMPLIANCE

January 12, 1990
SRL:90:003

Washington State Department of Ecology
Attn: Mr. Chuck Cline

Mail Stop PV-11

Olympia, WA 98504

Dear Mr. Cline:

TEST WELL DATA

Please find enclosed the Advanced Nuclear Fuels Corporation {ANF) test well
data that you requested. This data was also requested and sent on January 9,
1980 to Maryanne Olascaga of Westinghouse Hanford.

Very truly yours,

Stephen R. Lockhaven, Specialist
Industrial Regulations

jrs

Enclosure
As Stated -

.....

Al-13
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_Horn Rapids Road

XN-314, Bev. 1

.14 .'5 ° &
1)
.
_ . )
.9
(L * =
. ol 1%
Laz00r Lageen
. E-A
%o, L
'y « 20
L 2ecen
L ' Y n -
¢ Cnrl'.ér ;gOZﬂ N 5
C- Iﬁ’;J ) : _ 'J
? « 2
g x
Lagoon *
No. 3
R .‘
e [] o7
12
Lagoon
No. 4
ell3
X x X ¥
Figure 1-6 Lagoon Test Well locations
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XN-NF -4, Rev. |

Page B-6
WELL #I
U = Alpha Beto - F° NO; P
Yr/Qir pem pCilL pCilL gom pem ppm
81/1 <0.1 5.20 68 712
Bl1/2 <0.1 5.10 79 g8l
81/3 <0.1 7.60 k) 26
Bl/4 <Q. | 1§.20 27 30
B2/ <0.1 21.80 72 73
B2/2 <0.1 e 70 63 94
B82/3 <(. | 6.00 49 107
B2/4 <0.1 11,40 Bl 108
83/! <0.1 4.00 g 72
83/2 <0.1 6.00 B! &0
B83/3 <0.1 4.80 &0 35
B3/4 <0.1 2.20 52 4é
cull <0.1 3.80 52 Lo
34/2 24.4 24.4 4.00
84/3 8.7 46.4 5.00 53 2%
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BRIAN Ei5YL

" OF T
&% szt vesurces
Eebruary 6 1980 Commssioner of Pubkc . an<

REQEUME OLYMPIA, WA 385C
laura Johnson

HMAR 2« 1990
Golder Associates, Inc. '
4104 - 148th Ave NE Golder Assoclates

Redmond, WA 98052

Subject: Proposed Project in Benton County,
Township 10 North, Range 28 East
Section 15 and the Eastern Half of Sections 22 and 27

We've searched the Natural Heritage Data System for information on significant
natural features in your study area. Currently, we have no records for rare
plants, high quality native plant communities or native wetlands in the
vicinity of your project.

The Natural Heritage Data System is a cooperative effort between the
Department of Natural Resources’ Washington Natural Heritage Program and the
Department of Wildlife’s Nongame Program. The Washington Natural Heritage
Program is responsible for information on the state’s endangered, threatened,
and sensitive plants as well as high quality native plant communities and
wetlands. The Nongame Program manages and interprets data on wildlife species
of concern in the state. For information on animals of concern in the state,
please contact the Nongame Program, Washington Department of Wildlife,

Mail Stop: EX-12, Olympia, WA 98504,

The Natura! Heritage Data System is not 2 complete inventory of Washington’s
natural features. Many areas of the state have never been thoroughly
surveyed. There may be significant natural features in your study area that
we don’t yet know about. This response should not be regarded as a final
statement on the natural features of the areas being considered and doesn’t
eliminate the need or responsibility for detailed on-site surveys.

I hope you’1l find this information helpful.

Sincerely,

/bévn477 c;ZAutﬁﬂﬁt___“

Nancy Sprague, Assistant Data Manager
Washington Natural Heritage Program
Division of Land & Water Conservation
Mail Stop: EX-13

Olympia, WA 98504

{206) 753-2449

NS:fg
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HANFORD ENVIRONMENTAL
HEALTH FOUNDATION

August 20, 1986 Conn.
< e -

Pacific Northwest Laboratory Tel e,

3000 Area

Attn: L. Bishop

'WATER SAMPLES ANALYSES

€0 10823

The results of the analysis of water samples received during the month of
July, 1988, are on the following table. Analyses were done in accorcance witn

Standard Methods for the Analysis of Water and Wastewater, 16th Ed.

If you have any questions concerning this report, please contact Environmental

Heaith Sciences.

G Lhecrma.

P. A. Thurman
Environmental Health Sciences

Tmk
Attachment

P.0.00X 100. RICHLAND. WASHINGTON 98352
Al-36
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SUMMARY

July 18 thru July 25, 1986 Eleven wells on and near the
1120 and 32000 Areas on the Hanford site were sampled for
petrochemicals, hirbicides, pesticides and various cations
and jons. This was to determine if the ground water beneath
the areas was contaminated by past and/or present activities
on or near the Hanford site. This was a pilot project and
sampling was very limited. Although some chemicals were
found in the samples at generally low levels, many others
were either not present or pressnt at levels below the
detection limits. Further sampling is needed to determine

corcentration levels and scources.
INTRODUCTIDN

The following pround-water quality study was undertaken
by Pacific Northwest Laboratory (PNL) for the U.S.
Departmert of Energy (DDE). The "1100 and 3002 Area Study"
was identified as Task 8 under the Hazardous Materials
Monitoring Project. The objective of this pilot study were
primarily to determine which, if any hazardous chemicals are
present in the ground water beneath the study area and
slcondariiy to better define the local hydrology. Figure
one is a map of the study area indicating sites of potsntial

contamination and potential sampling wells.

Since this was a pilot project, only one sampling for

chemicals was done in each well. While this is enocugh to

Al1-37
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detect” the presents of chemicals in wmeasurable quantities,
it is not enough to make conclusive determinations
concerning the concantrations of those chemicals. Those

determinations will be left to follow—up studies.
BACKGROUND

Eince the 1940's various locations within the 1192 and
3220 Areas of the Hanford 8ite have been used as sites for
collection, storape ard disposal of potentially hazardous
chemicals. Equipment maintenance shops and gasoline
stations presently operated by J. A. Jores Construction
Company (JRJ) and Rockwell Hanford Operations (RHMO) (Figure
One) have gernerated waste cils, battery acid and cleanirg
sclvents. Gasoline and other fuels have been stored in

underground tanks.

From 1954 to 1984, disposal practices have included
collecting waste oils and either dumping them on the ground
or spraying small quantities in the air (letter #R85-073% to
Dr. Don Elle of SRR from HA Hasrer of RHD, dated 2-26-85).
Other chemicals, such as those used in the radiography-
photography lab in the 3200 Area, have been disposed of

through the city sewer system (Krupin 1985).

Agricultural activities within the 3000 Area may have
al lowed po;ticidas and herbicides to escape into the pround
water. The agricultural sites, primarily used for alfalfa
hay production, have been cultivated for a number of y®ars.

Page 3 of 35
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Thé cold Army Corps of Engineers dump and Exxon—Nuclear
facilities also have the potential to chemically contaminate

the ground water under the study area.

While past land usage in the study arsa proper msay have
provided sources of potential ground-water contamination,
other sources peripheral to the 1100 and 3000 Areas may also
have intreoduced hazardous chamicals to the arsa's ground
water. These include a site which adjoins JRJ and the North
Richland Well Field where the City of Richland currently
stores herbicides and pesticides. The Richland sanitary
landfill, located to tha west of the study area, is a
pcterntial source of a variety of chemical cortaminants. The
Lamb-leston potatc processing plant, southwest of the study
area, is another potential source of chemical contamiration,
as are abandoned landfills which are also located to the
southwest. Figure one shows locations of all the above
except the abandornad landfills whosae exact locations were

rnot identified.
HMYDROLOGY SETTING

The geclogic formations which underlie the study area
are, in ascending order, the Columbia River Basalt Group,
the Ringold Formation, the Hanford formation and eclian
seciments. The Columbia River Basalt Group, which is at
least several thousand feet thick, is bedrock. Overlying
the basalts is the Ringold Formation, that consists of semi-

consolidated sediments including bedded silts, quartz~rich

Page 4 of 35
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sands ard quartzite gravels. Thickness of the Ringold
Formation under the 1180 and 3000 Areas is approximately 150
feet (Lindberp and Bond 1979). The Hanford formation,
consisting of unconsclidated glaciofluvial sands and
gravels, overlies the Ringold Formation. Its thickness in
the study area varies considerably but is rmot greater than
150 feet. Surface sediments, generally less than ten feet
thick, are composed of eclian sands that have been

stabilized by vepatation and recent alluvium,

Ground water in the North Richland and 1100 and 3002
study area is naturally recharged by the Yakima River ard
gererally flows sastward to discharge into the Columbia
River (Lindberpg and Bond 1979). Water levels in both rivers
affect the elevation of the water table. This elevation is

alsc greatly influernced by artificial recharge.

In the study area the two most significant sources of
artificial recharge are irrigation water and the City cof
Richlard's infiltration system. The water level in well
€99-S36-E13A (Figure 1) was monitored for most of June and
RAugust and all of July with a continuous water-stage
recorder. During this time the water-table slevation
increased 3.31 ft. This incresase seems to be of a regional
nature as indicated by increasss in other nearby wells., It

is attributable, at least in part, to irrigation.

The City of Richland's infiltration system cperates by

pumping water from the Columbia River inte infiltration
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ponds afd allowing it to percolate into the aquifer,
Pumping from the river is regulated to limit mounding of the
greund water bensath the ponds. Subsequently, the water is

pumped from the aquifer and added to the Richland water

supply.

Lawn irrigation in North Richland sipnificantly
influences the regional water table by adding in excess of
362 million gallons per 1002 acre area during irrigation
season (Myers and Thorne 1982). Waste water from industrial
sources such as the Lamb-Weston potato plant alsc increases
the ground-water level (Myers and Thorne 1982). In parts of
North Richland, the water table surfaces and drains intc a

river-charmel scar (Newcomb et al. 1972).
METHDDS

The objectives of this study were achieved by
orgarizing the task into six major phases: 1) preliminary
survey of existing wells, 2) establishment of a sampling
network, 3) collection of ground-water samples, 4) biweekly
water-tadble measurements, 5) analysis of results, and 6)

preparation of a reviswed letter report.
Survey of Existing Wells

Many of the 1102 and 3000 fArea wells, drilled in the
1942's and 1950's at Hanford, were either covered and unused
or destroyed. Since many Hanford wells no longer exist, city

and private wells were sampled and/or measursd to supplement
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the data set. Private wells became especially useful for

measuring the water table.
Establishment of Sampling Network

To establish a sampling natwork, several factors were
considered: 1) well location, 2) completion depth, 3)
accessibility, and 4) suitability for sampling. Figure 2
shows the locations of the eleven wells in the sampling

rietworik.

Care was taker to include wells adjacent to and
upgradiernt from the study area sc that chemicals present in
the ground water prior to its reaching the 1102 and 3200
Areas could be identified. The Off Road Vehicle Park (ORV)
well was included in the sampling network cQ.n thoupgh it did
not meet all of the above parameters. Although only
ma?ginally acceptable for sampling purposes, it was used in
the abserce of other accessible wells in that area. This
well taps ground water from several zones in the confined
agquifer within the basalts. Therefore, data from this well
are of limited value since compariscon with data obtained

from the unconfined aquifer is inappropriate.

Sample Collection

Bpecific chemicals sought in ground-water analysis were
selected by considering primary drinking water standards (40
CFR 141), pround-water quality parameters (40 CFR 141), by
evaluation of historical and current chemical use, and by

Page 7 of 35
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advice from chemists and sciei: ists who have studied ground
water in the Hanford area. In genaral, samples were
aralyzed for anions, orpanics, metals, herbicides,

pesticides, and petrochemicals.

The sleven wells sampled varied from those with no
pumps to those with larpge turbine pumps (Table 1). Wells
without pumps were purged using a 1/2 horse-power Peabody
Barnes submersible pump with a parden hose for discharpe.
The pump, washed prior to installation, was lowered by hand
irtc mach of the five wells without pumps (wells £59-831-
E13, 695~832-E13R, 3000-G, 695~-S36-E13B and 320@D-1). R 20
minut? standard purge time was selected. RAs sach well was
purged, pH, temperature and conductivity readings were taken
every five minutes tc ensure ground-water stabilization in
sach well before sampling begarn. For most city wells with
turbine pumps pumping at rates in excess of 1,000 gpm,
several minutes rurming time was considered sufficiant for
stabilization, 6Gtabilization was achieved in all wells with

the exception of E995-836-E13B.

Ground=water sampling commenced July 18, 1986 and
continued through July 25, 1986. Except for the
stabilization wethod described above, sampling wll.ﬂ°ﬂ. in
accordance with the Procedurss for the Hazardous Materials
Monitoring Project as documented in PNL-MA-58Q (Earth

Science Dept. 1986). In accordance with these procedures, a
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depth—-tcd-water measurement was taken with a graduated steel

tape prior to purging.

Rfter purping was completed and the pump removed from
the five wells (Table 1), a clear teflon bailer was lowared
into wach well and rinsed twice with well water before
samples were drawn. Samples wers collected from the top of
the water column where many contaminants have besn found at
the Hanford site (Eddy, Myers and Raymond 1978). Sample
bottles were filled from the bailer according to the
previcusly mentioned procedures. Well €99-531-1 was purged
with its permanently installed submersible pump ard sampled

using the bailer following the procedures outlined above.

After obtaining permission, samples wers gathered from
the five city wells (3000-D, 30Q0-N, Athletic Park Complex
well, 1122-8 and DRY) using the sampling port provided
because rnc direct access to the water down the borshole

exists.

Samples were analyzed by U.S. Testing Laboratory (UST
and Hanford Environmental Health Foundation (HEHF). Table 2
is a listing of chemicals analyzed by esach laboratory along
with the detection limits. Samples were delivered to the
labs on the day of collection. Bescause sampling for this
project was done at the same time as the Resource
Corservation Recovery Act (RCRA) compliance sampling and
analysis was done at the RCRA program labs, quality control

samples done specifically for the RCRA complianén sampling
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were corsidered sufficient to ensure analysis integrity.
Aralysis results on blanks, spikes, and interlab comparisons

indicated a high level of quality control.
Water—-table Mpasursment

Depth-to-water measursments were taken twice, about two
weeks apart. This data was used to construct water-table
maps (figures 3 and 4). Effort was made to take water-table
elevations in all wells on the same day. However, many of
the pri&ntc wells were accessible only during evening hours
and, therefore, were measured up tc several days following

measuremert of Harnford and city wells.

Measuremerts were takern using a graduated steel tape
except in city wells and socme private wells., Getting an
accurate depth—to-water measurement in City wells was
difficult sirce the measursment is calculated from pressure
in arn air line that extends down the casing. The length of
these lines were unknown arnd some were thoupht to be leaking
pressure, Some of the data collected by pressure
measurement were not used in water—table map preparatior. To
improve water—-table measurement accuracy in the southern
part of the study ar.d. measurements were made in private
wells. Most of the private wells were wmeasured with an
electric tape because its small probe avoided problems
associated with the larper steel tape. Surface slevations
for private well locations were extrapolated from a

topographic map with a 10 foot interval.
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DISCUSSION OF RESULTE

Table 3 shows wells grouped by similar location and
lists their chemical concentrations. Well €399-531-1 was
assumed to supply backpround information characterizing the
water coming into the study area. Five other wells made up
twe more groupihpgs from which rough estimates of variation
within the ground water ware obtained. Thess were 695-831-
E13 and £99-532-E13A in one group and 30802-G, 3000-D and

2200-N (3202 group)in the other.

The sample concentrations indicate that the 3002 group,
which included two wells from the North Richland well field
(320@-D and 3QQ2-N) r!lpdnd differently for scome chemical
cormstituents thar the other wells in the study. ARAnalysis
results for most chemical comporents in this group were
eifhlr below detection limits or present in very small
amourts., This probably reflects the introduction of
Columbia River water into ground water that has its origin

im tﬁp Yakima River.

The one sampling from well £99-S36-EI13B appesared to be
atypical resulting from high sediment concentrations. As
per EPA puidance, samples were not filtered in order to
obtain total “recoverable” results. UWhern compared with the
rest of the data, wmetal values in this well were generally
in the high range. It is probable that these values
resulted from the high sediment concentratien in the ground-

water sample. This sample was rnot considered valid and its
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results will not be discussed further. To snsure this
problem does not recoccur, sampling procedures are being
changed so that two samples ars ccollected for metal
analysis——orne filtered and preserved, thes other rnonfiltered

and presesrved.

Rl]l wells were sampled for nitrate, sulfate, fluoride,
chloride and phosphate. 0Of the remaining ten wells,
fluoride (in & of 10 samples), chloride (10 of 128), nitrate
{8 0f 19), and sulfate (8 of 10) were found in the pground
water samples (Figure 5). Concentrations were gererally low
reflecting Harford b-ckground levels (referernce nrneeded).
Chlcocride was found in higher ( ).000% ppm) corcentratiorns in
the scuthern part of the study area (1100-B and the Athletic
Complex well) ranging from 26 to T8 ppm, with a mediarn value
of 38 ppm. For the northern part of the study area (DRV,
£99-831-E13, £699~5322-E13R wells), the range was 2.3 to 5.5
PPMm with a median of 4.65 ppm. Concentrations in the 3002

group rarnged from 2.8 to 1.1 ppm with a median of 0.8% ppn.

Higher nitrate concentrations formed a band (wells 599-
£€31i~1, 300@D-1, Rthletic Complex, and 1100-8) ternding from
the northwest to southeast through the study area. Outside
of the band (wells 699-831-E13, 699-832-E13R, the 3000
group, and ORV) concentrations ranpged from mot detectable
((.82) to 2.4 ppm. Within the band nitrates ranged from
12.5 to 165 ppm. The median was 27 ppm. Further sampl ing
ard analysis is necessary to refine the estimate of the

Al47 Page 12 of 35



3

DOE/RL-90-18

distribition of the concentration levels and to establish

the scurce or sources.

Fluoride concentrations in all walls sxcept ORV rarpged
from undetectable ((0.1) to .34 ppm. Awmonp the samples, the

DRV sample was high with 1.3 ppm.

Sulfate concantrations vary throughout the study aresa.
Concantrations ranpe from undetectable ((. 1) low to a high

of 4@ ppm. No spatial pattern was svident.

All wells were sampled for volatile organics (VDOC),
acid/base/neutral (semi-volatile) organics (RBEN) and/or
herbicides ard pesticides. The VOA and RABN are irdicators
of the presence of petrochemicals. Methylere chloride (29
pPpb} was found in the grournd-water sample from 3002D-1, and
bis{2~ethylhexyl) phthalate (22 ppb) was present in the
sample from S21-1. Otherwise nc petrochemicals, herbicides
or pesticides were detected in any of the samples. Total
Orgaric Halogen (TOX) and Total Organic Carber (TOC)
generally fell within acceptable ranges ((¢ ppm)

(reference needed).

Samples were tested for the following metals: barium,
cadmium, chromium, silver, copper, mercury, sodium, nickel,
mangansse, vanadium, aluwinums, iron, lead and potassium. Of
these, barium (in 9 of 1@ samples), cadmium (5 of 10,
marganese (4 of 19), sodium (1@ of 1@), potassium (1@ of

12), and iron (5 of 10) were found to be present in the
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ground=vwater samples (figure 6). ' Concentrations for all

other metals were below detection limits.

The higher barium concentrations were located in the
same band that the higher nitrate values were found. Within
the band, barium values ranged from Q.47 ppm to .83 ppm
with a median of .33 ppm. QOutside the band, bﬁrium values
ranged from undetectable ((Q.1 ppm) to B.283 ppm with a

median of .15 ppm.

Samples from three wells (S32-E13A, 320@D-1 and 3020-G)
had the highest cadmium levels. These wells are located in
the northern half of the study area. Values range from
undetectable ((,Q003 ppm) te & high of @.03%5 ppm with a

mediarn of @137 ppm.

Lead traces were fourd on the northern perimeter of the
study area. Concentrations ranged from undetectable ({.2QQ%
Ppm) to 2.047 ppm with a median of 2.@17 ppm. Throughout

most of the study arsa, lead concentrations were at levels

too low to detect.

Rlthough potassium is present throughout the study
area, concentrations are thoupht to be Hanford background
lavels. The "Hanfdrd averape” is about S ppm (Price, K.R.
1985). Potassium ranged from 5.1 to 13.2 pPpm with a median
of 8.5 ppm. Within the 3000 group the range was .95 to 1.82

PPM with a median of 1.19 ppm.
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Coarcentrations of sodium were found to be significantly
lower in the 3200 group also, ranging from 3.5 to 4.1 ppm.
sodium concentrations in other parts of the area ranged from
17 to 72 ppm with a wedian value of 31.8 ppm. which reflects
the higher sodium concantrations found in the Yakima River

and thersfore the pround water (Newcomb and others 1972).

Along the northern perimeter of the study area,
mangansse was detected ranging from .@0355 to 1.0 ppm in the
samples. It was not detectable in samples from most of the

cther wells.

Samples for coliform bacteria were drawn from six
wells, Well 3220-D tested positive at 2.2 total
coliform/18@ mL which is the detection limit; all others

were negative.

Two water=table maps (Figures 2 and 3) of the 1120 and
30202 Study Arwas and part of North Richland were preparsd
from the water—level measurements taken during this study.
Both maps support the sastward flow of the ground water.
Both maps have cones of depression centered under the North
Richland well field indicating that water is being withdrawn
from some of the wells., The first map was corstructed from
data collected during thae two week period of July 21 thru
Rugust I, 1986 (figure 2). The second map (figure 3) was
drawn from data collected during the RAugust 4 to August 15,

1986 period.
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RECOMMENDAT IDNS

Ean though the chemicals found in the ground-water
samples from the 1100 and 300 study area were {n what
generally appeared to be low concentrations, a follow-up
study is recommended. The objective of the follow-up study
should be to estimate concentration lavels for chemical
constituents found in this study, If scources can be

established, that should also be an objective.

The fellowing recommendations should considered if the
proposed study is conducted. 1) Well S836€-13F should be
purged only until it has stabilized or aliouid to recover
;fter beirg evacuated to aveid sedimernt collection with the
sample; 2) to obtain better control effort should be made to
sample and measure the moenitoring wells arocund the Exxon-
Nuclear facilities; 3) if city wells are included in futurs
studies, ancother means should be found to measure depth-to-
water. Perhaps a canycn tape could be used for calibration
facilitating more accurate measurements; 4) more background
wells sspecially to the south and west of the 11002 and 3000
should be found or drilled; S) {f private wells are used, a
more accurate method of obtaining surface elevations needs
to be employad and well completion schedules need to be

cbtained.
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Aluminum —— Q.5 0.5 <0,5 4.9 <0,5 <0.5
o Iron  — 1.67 32.8 1.69 16.8 <0.03 6.7
B Lead 50(1(7\9 0.047 0.017 <0.005 <0.005 <0,005 0.008
;'3 Potassium —— 7.8 7.0 5.1 13.2 11 9.8
2

81-06 -TH/30Q



LSV

g Jo 2z adeg

¢. Bishop - | to 10823

Parameters (mg/L) Sawples

30000 ll;ﬁ;ﬁﬁc bd-g;’!;, Horn Rapidsbi:;?etic Comp lex Dur;o I:lgll
| (4907) (4904-0) o {4899) —(4901).
Fluoride <0.1 <Q0.1 1.3 0.34 0.1
Chloride 1.1 0.8 2.3 50 2%
Nitrate 1.5 0.35 <0.2 165 33
Phosphate <0.5 0.5 <0.5 <0.5 <0.5
Sulfate 10.0 9.1 <1 5.9 a0
Barfum 0.15 0.10 <0.10 0.83 0.53
Cadwium <0. 0005 <0.0005 <0.0005 <0.0005 <0.0005
Chromium <0.005 <0.005 <0.005 <0.005 <0.005
‘Stiver <0.005 .005 <0.005 <0.005 <0.005
Copper <0.05 €.05 <0.05 <0.05 0.06
Mercury <0, 0005 <.0005 < 0.0005 <0,0005 <0. 0005
Sod{um 4.1 3.7 42.8 7 : N
Nickel 0.1 <0.1 <0.] <0.1 <0.1
‘Manganese .01 <0.01 < 0.01 <0.01 <0.01
Yanadium .04 <0.04 <0.04 <0.04 <0.04
Aluminum .5 <0.5 < 0.5 < 0.5 ' <0.5
Lron 0.03 <0.03 < 0.03 <0.03 0.068
Lead €.005 <0.005 < 0,005 < 0.005 <0.005
Potassium 1.82 0.95 9.6 K] 8.5

$1-06 <T¥/30Q
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CITY OF RICHLAND
: WATER SYSTEM DATA

PROOUCTICN
The City of Richland's water supply cames from two major sources:

1. Water Treatment Plant: The Water Treatment Plant uses the "Micro-
Floc” process for water treatmant (see attached flow diagram). Its
jcesent design production capacity is 30 million gullons par day. The
pmtmum:ﬂ-dmamimmmapncityofism

2. Wells: The 18 wells are lccatsd in five well fields. The total
on capacity of all the wells is 18.2 MiD. The North Richland
wllfieﬁwﬁnmummuicnllythm#\ﬂumof
recharge basins (see attachment). The wells are recharged through the
ronths of April to November.

The production capacities can be sumarized as follows:

Source § Wells Capacity
Columbia Well Field 1 0.8 M
Duke Well Field 2 2.0 MD
North Richland Well Field & D-5 11 11.0 M
Wellsian Way Well Field 3 - 3.0 MD
Willowbreck Well 1 1.4 M@
Water Treatment Plant 30.0 MD
TOTAL 18 48.2 M
STORAGE

O —

The City of Richland's water system has a wvater storage capacity of 23.67 million
gallons. The major elevated storage, a five and ten million gallon reservoir, is
located west of the Yakima River. 'mcotlnralmtadstonqemistsofhve
additional reservoirs, with a capacity of 4.47 million gallons and are also lccated
west of the Yakima River, serving the Badger Mountain Area. Water from the remain-
ing reservoirs is pamped into the systam by booster pamps.

Storage can be surmarized as follows:

Storage Capacity
Two (2) cne-million gallon reservoirs (1182) 2.0 MG
Five million gallon reservoir 5.0 G
Ten million gallon reservoir 10.0 MG
Water Treatment Plant Clearwell reservoir 2.2 M6
Taptaal I resarvoir (reservoir §1) 0.75 MG
Tapteal I resarvoir (reservoir $#2) 2.6 MG
Tapteal II reservoir (resarvoir #1) } 0.18 MG
Taptesal II reservoir (reservoir #2) } "F";‘m 0.7 MG
]

- Country Ridge reserwvoir 0.24 MG

TOTAL 23,67 MG -
Al1-59 Page 24 of 35
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Page 2
TRANSMISSION

mmmmhmissidlﬁu,IO'umwr,mm the utility map of the
City of Richland. The major transmission lines are shown on the attached facil-
ities location map.

8

PRESSURE ZONES

The City of Richland has three pressure zones:
1. Richland City core area.

2. Badger Mountain/Meadow Springs area (area west of Yakima River) - Tapteal
I pressure zone.

3. Badger Mountain/Meadow Springs area (higher elevations west of Keane Road
and portion of Hills West area) - Tapteal II pressure zone.

The Badger Mountain/Meadow Springs area water is pumped from the Richland City

core pressure zone to the higher Badger Moamtain pressure zone. The boostsr pump

station for this zone is located at the five and ten million gallon reservoirs.

The third pressure zone is supplied by (1) & purping station off High Meadows

"Street and currently serves the majority of hames on Eigh Msadows Street, Hillvie
, Drive and all hames west of Orchard Court on Orchard Way and Greenview Drive, and

{2) a pmping station on Keene Road at Country Ridge and serves the Country Ridge
Keene Village area.

© T 1-9-84
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- ) MORTH RICHLAND WELLS

)
+ W yorth Richland Well Field

Yell f Depth

3000-A . 88

3000-8 . & ‘

3000-C 64" os |
3000-D 75.3" *
3000-E 61.8"'

3000-H 56 187 5¢.
3000~ n

3000-K 59"

3000-1 83

3000-N 40

( . 3000-D5 134°

Duke Well Figld Soyesr L.
. ® o T
1100-8 120'
1100-D 8§’ Eyanmond Loys
\ Jomn?

,-’

T Gea M:'rnglm

Attachment
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_ Country Ridge Rnervo'lx

300 Ares Intartie
NORTH RICHLAND
WELL FIELD e
DUKE WELL
FIELD
~— TER TREATMENT PLANT

COLUMBIA WELL

1182 Reservoir

\!

3

7
4/

£/10 MG Reservoir

Tapteal I Resarvoir ) WI
. Tri-City Estates Intertie ' 4
Intarties
Taptea) II hlmir—\":‘ N\

.\—ummsqqx WELL

CITY OF RICHLAND

WATER SYSTEM SOURCE ond STORAGE FACILITIE
Page 29 of 35 ) LOCATION MAP
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LOG & AS-B ILT DIAGRAM FIGURE 1
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CITY OF RICHLAND, WASHINGTON .
SHANNON & WILSON, INC. MORN RAPIDS TRIANGLE OM.V. PARK :0:,"::.:
EEHB BIDUND!;A?IR'"l‘l“C.‘l':g:: ORV RK WELL #1
[ : SEATTLE, WA WALV,
—2§1° {306} 8328920 PA eagt 1 OF

Al1-65




DOE/RL- 90-18

LOG & AS-E ILT DIAGRAM FIGURE 1,
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' 8 | tos | &
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180
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LOG & AS-B' LT DIAGRAM _ FIGURE 1con.

@ o AS SUILT N
g | toa §
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DON‘T SAY IT -- WRITE IT!

TO: B111 Wright - GA] DATE: February, 22, 1990

FROM: Steven Clark - WL o <. QL

SUBJECT: TRANSMITTAL OF RICK MCCAIN’S RECONNAISSANCE PLAN FOR
THE HORN RAPIDS LANDFILL

Per your request, find attached a copy of R. G. McCain’s Reconnaissance
Plan for the Horn Rapids Landfill, dated October 29, 1989.

0661 ‘zZ LJwniqag [1vD ‘1y3um g 01 OWdW] OHM ‘°S “NI¥ID
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R.G. McCain October 29, 1989

Reconnafssance Plan

1. INTRODUCTION

The Horn Rapids Landfill is located on the southern boundary of the
Hanford site, {mmediately north of Horn Rapids Road, and approximately 1/2
mile west of Stevens Drive. It was operated as a solfid-waste landfill from
approximately 1950 to 1970, primarily for office and construction waste.

The site is reported to have received indeterminate quantities of hazardous
chemicals (possibly in drums), tires, asbeastos materials, construction
debris, and scrap lumber. Evidence also exists of liquid disposal; probably
sewage sludge and/or fly ash. It was apparently used by a variety of
contractors, and unauthorized dumping by both onsite and offsite parties was
repo;te?ly a continuing problem. However, no records of waste disposal are
available.

The Horn Rapids Landfill is included in the 1100-EM-1 Operable Unit,
for which a Remedial Investigation / Feasibility Study (RI/FS) Work Plan has
been developed by Westinghouse Hanford and approved by EPA in August 198S.
Part of the RI effort will be oriented toward determining the nature and
extent of contamination at the Horn Rapids Landfill. Work elements include a
surface radiation survey, geophysical surveys (electromagnetic induction,
magnetometer, metal detector, and ground penetrating radar (GPR)), soil gas
surveys, surface reconnaissance mapping, surface soil sampling, vadose zone
sampling, and groundwater monitoring wells. The purpose of this document is
to summarize available data and to present a plan for surface reconnaissance
mapping. The results of the surface mapping effort will be used to locate
vadose zone borings and groundwater monitoring wells.

2. BACKGROUND

A surface radiation survey was completed in December of 198§. No
evidence of surface radioactivity was found. Geophysical surveys and sofl
gas surveys were conducted along a 100-ft grid during March - April 1989.
Aerial photographs were taken in May of 1989, and a topographic map was
prepared. Figure 1 is a topographic map of the Horn Rapids Landfill. Figure
2 shows indications of possible waste burial trenches as determined from
geophysical data, and indications of elevated levels of chlorinated solvents
in soil gas, both overlain on the topography. Evaluation of stereo air
photos also indicates several probable waste burial areas. Figure 3
indicates suspect areas detected from analysis of air photos §n conjunction
with geophysical and sofl gas data. Table 1 provides a brief susmary
description of each suspect area.
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Recon Plan - Horn Rapids Landfill 10/29/8%

3. PLAK OF OPERATION

The surface reconnaissance will consist of visual inspection of the
ground surface followed by collection and analysis of surface soil samples.
The work will be carried out by personnel from the Environmental
Engineering Group and Geosciences Group, with health and safety monitoring
from the Environmental Field Services Group. A1l work wil)l be carried out in
accordance with an approved Pre-Job Health and Safety Plan.

Areas for surface soil sampling will be identified during the visual
{nspection. It {s also possible that the surface reconnaissance will
identify the need for additional geophysical surveys and/or soil gas
measurements. If such additional work is required, a separate plan will be
prepared.

Specific ftems to be evaluated during the surface reconnaissance
fnclude the following:

0 geological evaluation of ground surface and classification of
surface soils

0 condition of ground surface (e.g. undisturbed, scarified, bladed,
discolored, etc)

0 evidence of subsidence (e.g. depressions, cracks, etc)
o - nature and condition of any vegetation

0 evidence of animal activity (e.g. burrows, nests, fecal material,
tracks, etc)

o any evidence of waste disposal or other activities.

- These items will be noted on a topographic map and in a controlled
field logbook. Specific areas for surface soil sampling will be identified
and indicated on field maps. Where necessary, points in the field will be
located relative to grid points using a Brunton compass and tape. Where
appropriate, stakes will be driven to indicate specific sampling locations
or survey lines.

Additional information to be recorded in the field logbook include
weather conditions, health and safety data (instrument readings,
descriptions of any observed hazards, etc), summaries of pre-job safety
meetings, and names of personnel involved on sach day.

It is anticipated that the surface reconnaissance will require
approximately five days. Soil sample collection will be carried out after
the reconnaissance is completed. It is anticipated that approximately 60
samples will be collected. These samples will be submitted to Weyerhauser

2
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Recon Plan - Horn Rapids Landfill 10/29/89

~ Environmental Laboratory for analysis under the direction of the Office of
Sample Management. Samples will be analyzed for inorganic and organics
analytes in accordance with the EPA Statements of Work for the Contract
Laboratory Program (CLP). In addition to the CLP Target Analyte List
{inorganics) and Target C und List (organics), selected samples will also
be analyzed for asbestos fibers. In ition to the 60 samples discussed
above, approximately 40 replicate samples will be collected and submitted to
U.S. Testing for more rapid analysis under SW-846 protocols. The purpose of
the replicate samples {s to provide more timely data for planning vadose
zone drilling operations. Table 2 presents specific analytical methods.

4. DELIVERABLES

The final deliverable will be an annotated map and a letter report
summarizing the findings and making recommendations as tc the location of
vadose zone holes and groundwater monitering wells, as well as any
additional work that may be required to complete Phase 1 of the remedial
fnvestigation for the Horn Rapids Landfill.
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Elongate trench running approximately NNW-SSE from the vicnity of J2 to
G8. This trench appears to be a burial cell. It appears to have been
operated as a landfill, prograssing from the SSE to the NNW. The
exposed face in the vicinity of grid node H5 appsars to be northern
extent of landfil), however, geophysical data suggtst the anomaly
continues to the NNW. Dimensions are 80 to 120 ft wide and 350 to 700
ft long. (The maximum length is based on extension of geophysical
anomalies NNW of observed face.) On the air photos, the trench is
indicated by a slight darkening of the ground surface combined with
changes in vegetation and overall texture. EMI, Magnetometer, Metal
Detector and GPR anomalies were observed across the trench. Because of
the presence of geophysical anomalies close to the surface, nodes in
the {mmediate vicinity of this trench were not sampled for soil gas.
Concentrations of PCE were detected at nodes H2 and J3. TCE was
detected at J6, and traces of CCly were found at H7, J6 and KS. The
;ou?h?rn extent of this site is posted with signs indicating asbestos
urial.

Elongate trench running approximately NNW-SSE from the vicinity of K5

to between H8 and J8. The northern part, between two spoil piles, has

not been backfilled, and contains numerous tires. The feature is
fndicated by geophysical data, and by variations in ground surface
$o1or and texture. Dimensions are approximately 70 ft wide and 320 ft
ong. :

Elongate trench running approximately NNW-SSE from immediately north of

K3 toward H7. The feature has been completely backfilled. It is

indicated by geophysical data, and by variations in ground surface

gggo;ta?d texture. Dimensions are approximately 70 to 100 ft wide and
ong.

Elongate trench running approximately NNW-SSE from north of L5 to J9.
The feature has been backfilled. It is indicated by geophysical data,
and by variations in ground surface color and texture. Dimensions are
approximately 60 ft wide and 460 ft long.

Irregular depression within the arsa bounded by N10, P10, P9 & N9. Has
a relatively flat surface and appears to have been part of a diked
impoundment. Dimensions are approximately 60 ft wide (E-W) and 100 ft
long (N-S{. Does not appear to be associated with geopysical or soil
gas anomalies.

Irregular depression within the area bounded by P10, R10, RS, & P9. Has
a more irregular surface than #5. Also contains evidence of various
waste disposal episodes, including possible septic tank waste, paint
cans, and broken laboratory glassware.

Irregular depression between (and to the south of) S6 & T6.
Rectangular mound immediately east of L7. Approximately 60 ft long (E-
W), 30 ft wide (N-S) and 3-4 ft high (from topo).

A25
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11.

12,

13.

14.
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Broad frregular area which may have been backfilled. Inside a
triangular area bounded by BB1, F7 & 61, which appears to have been
excavated. Maximum depth of excavation in this area appears to be 8-10
ft. The area is also characterized by two sofl gas anomalies, both of
which contain concentrations of trichlorosthylene (TCE) and 1,1,1
Trichloroethane (TCA)

Large {rregular area within L1, K2, L6, P8, R8, S5, 54, N2, L1. No
definitive evidence from aerfal photographs. 4 relatively large
gegp?g:ica1 anomalies within this area are designated 10a, 10b, 10c,
an .

Oval discolored area witin pit fn area defined by L14, L16, M16 & Ml4.
11a designates geophysical anomaly not entirely coincident with surface
expression observed in air photographs.

Circular area approximately 100 ft in diameter Jocated SE of Hl4. No
definitive evidence of waste disposal. Appears to be a gravel pit.

Circular area approximately 50 ft in diameter located SE of J13.
Generally similar to #12.

Irregular discolored area extending to E-SE from spoil pile near K9.



Fy

DOE/RIL-90-18

Jable 2
SW-846 Test Methods
Inorganics

Test ML Sample
Constituent Extraction  Method 9/9 Size

Antimony 3950 ICP / 6010 10 10g

8arium . 0.6 .
Beryllium . . 0.3 .
Cadmium . . 0.2 .
Chromfum . . 1 "
Cobalt . . 2 o
Vanadium . . 0.5 .
Zinc . . 0.5 .
Arsenic i . AL / 7060 0.5  10g
Lead " A/ 7421 0.5 10g
Selenium . AA / T740 0.5 10g

Thallium " AA / 7841 | 109

Mercury A / 7471 0.2 10g

. Cyanide 9010A $010 0.5 50g
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Jable 2
(cont’d)
SW-846 Test Methods
Organics
Test MDL Sample

Constituent Extraction Method e/9 Size
Benzene ' GC/MS 8240 0.005 10g
Carbon Tetrachloride . 0.005 .
Chloroform " 0.005 .
p-Dichlorobenzene . 0.005 '
1,1 Dichloroethane " 0.005 .
1,2 Dichloroethane . 0.5 "
trans-1,2 Dichloroethylene . 0.005 *
Methyl Ethyl Ketone (2-Butanone) . 0.01 .
Methylene Chloride {Dichloromethane) * 0.005 .
Tetrachloroethylene " 0.005 "
Toluene " 0.005 .
1,1,1-Trichloroethane . 0.005 .
1,1,2-Trichloroethane " 0.005 .
Trichloroethylene " 0.005 "
¥inyl Chloride " 0.01 *
Xylene " 0.005 .
Chlorinated Benzenes 3540/3550 6C/MS 8270 1 50g
Cresol . * 1
Napthalene v " 1 .
Pentachlorohenol " y 5
Pheno) " . 1 .
Endrin " GC/ECD 8080 0.0l 50g
Lindane (& isomers) " " 0.0] "
Methoxychlor " " 1 "
Toxaphene " " 1 .
Aldrin . . 0.01 .
Chlordane . " 1 "
4,4'DDD . " 0.01 .
4,4-DDF . - 0.01 -
g4,4’-D0T . . 0.01 .
Endosulfan | . . 0.01 .
Endosulfan II . . 0.0l "
Endosulfan Sulfate . " 0.05 .
Heptachlor . . 0.01 .
Heptachlor Epoxide . . 0.01 .
Dieldrin . . 0.01 .
Chlorobenzilate * v 0.3 .
Polychlorinated Biphenyls . . 1 *
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NRC
File

February 24, 1988

To: Memo to Files
From: Kathy Cramer

Subject: The 1100-4 Antifreeze Tank

In a recent conversation with Dennis Poor, Westinghouse Hanford Company, he
explained the soil sampling effort used to characterize the soil beneath the
suspected leaking antifreeze tank (1100-4) in the 1171 Bus Garage. The first
sample was obtained before the tank was removed from the excavtion on the
south side approximately 2 feet from the bottom of the tank. The second
sample taken after the tank was taken out of the ground, on the north side of
the pit approximately 6" from the surface of the hole. The third sample was
taken at 30" from the surface also on the north side of the excavation. The
three samples were then submitted for analysis at Hanford Environmental Heath
Foundation (HEHF). The samples showed no evidence of ethylene glyco!
contamination,

cc: R, G. McCain

o ,f-r

A2-12
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FILE

MEMO: To File
DATE: 8/6/87
FROM: K. H. Cramer

SUBJECT: Personal conversation with Michael Gillum
Regard Richland City Recharge Wells and Water Supply System

There are 14 recharge wells that are within 3 miles of the Hanford Site
boundary. These wells have depths that range from 40 to 134 feet. The
recharge well system is part of the city's overall water supply system. The
recharge wells are designed to be used in conjunction with the Water Supply
holding ponds located beside the wells. The recharge well system is used
during peak water demand periods and when the Columbia River Water Pump
System is down for maintenance. The recharge system operates with water
being pumped to the holding ponds from the Columbia River. The watev ir the
ponds then seeps through the scil to the aquifer where it is pumped by tie
recharge weils to the city's water supply system. The recharge wells are
tied into the overall water supply system, which means that the water from
the welis is mixed with the Columbia River water and distributed througnout
the city.

5085439161 |

MICHAEL GILLUM

Assoone Eryreer
Utvsry AdmamestsBtmn Devigon
Weter & Wasta Uty Decartmen:

109 SONFY RONLEVARD REK 90 AllaldNC WaASRINGTON 99347

~oa
o sy
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CITY OOF RICHLAND

WATER SYSTEM DATA

PRODOCTION
The City of Richland's water supply cames from two major sources:

1. Water Treatment Plant: The Water Treatment Plant uses the "Micro-
Floc" process for water treatment (see attached flow diagram). Its
present design production capacity is 30 million gqallons per day. The
plant can be exparded to a maximm production capacity of 45 M.

2. Wells: The 18 wells are located in five well fields. The total
production capacity of all the wells is 18.2 MGD. The North Richland
well field gramdwater is recharged artificially through the use of
recharge hasins (see attachment). The wells are recharged through the
mnths of April to Nowember.

The production capacities can be sumarized as follows:

Source § Vells Cavacity
Columbia Well Field 1 0.9 MD
Duke Well Field 2 2.0 M
North Richland Well Field & D=5 11 1.0 M
Wellsian Way Well Field 3 3.0 M
wWillowbrock Well 1 ~.4 MDD
Water Treatment Plant 30.0 MGD
TOTAL 18 48.2 M
STORAGE

The City of Richland's water system has a water storage capacity of 23.67 millic
¢allons. The major elevated storage, 2 five and ten million gallon reservoir, i
located west of the Yakirma River. The other elevated storage consists of five

additional reservoirs, with a capacity of 4.47 million gallons anéd are al.o .oca
west of the Yakima River, serving the Badger Mountain Area. Water Sram the rema

Storage can be summarized as follows:

Storace Capacity
™o (2) cne-million gallon reservoirs (1182} 2.0 MG
Five million gallon reservoir 5.0 MG
Ten millicn gallon reservoir : 10.0 MG
Water Treatment Plant Clearwel] reservoir 2.2 MG
Tapteal I reservoir (reservoir #1) 0.7 MG
Tapteal I reservoir (reservoir #2) 2.6 MG
Tapteal II reservoir (reservoir #1) | 0.18 MG
Tapteal IT reservoir (reservoir #2) % U@ez;emss”"e 0.7 MG
Country Ridge reservoir ] 0.24 MG
TOTEL 23.687 MG

Ref.
A2-14
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Page 2
C. TRANSMISSION
All water transmission lines, 10" or larger, are shown on the utility map of the
City of Richland. The major transmission lines are shown on the attached facil-
ities location map.
D. PRESSURE ZONES
The City of Richland has three pressure zones:
1. Richland City core area.
2. Badger Mountain/Meadow Springs area {area west of Yakima River) - Tapteal
I pressure zone.
3. Badger Mountain/Meadow Springs area (higher elevations west of Keene Road
and portion of Hills West area) - Tapteal II pressure zone.
The Badger Mountain/Msadow Springs area water is pumped fram the Richland City
core pressure zcne to the higher Badger Mountain pressure zone. The booster pamp
station for this zone is located at the five and ten million gallon reservoirs.

The third pressure zone is supplied by (1) a pamping station off High Meadows
Street and currently serves the majority of hames on High Meadows Street, Hillview
Drive and all hames west of Orchar? Court on Orchard Way and Greenview Drive, and
(2) a pumping station on Keene Road at Country Ridge and serves the Country Ridce/
Keene Village area.

‘o 7-9-84

A2-15 Ref., 2.3



DOE/RL-90-18 Attachment

~~ o NORTH RICHLAND WELLS
North Richland Well Field _—
Well f Depth
3000-A ag’
3000-8 . 87!
3000-C 64' o5 l\
. -
3000-0 75.3' \\
3000-€ 61.8' \
3000-H 56' /37 54
3000-4 A%
3000-K 89
3000-L 83" /
3000-N 40" /
r 3000-05 134" Sprovt Rd
§
K
Y
g
)
3
o
A ]
H\:
; <
Duke Well Field Saycer 2d.
Well # - Depth poo-g  t400-D

1100-8 120° ¢ @?9
1100-0 86" \ Cynnwond Leum 4
) \ Somr Pd i Re




DOE/RL-90-18

FIGURE [I-4
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11.1158
19%0
Westinghouse NRC
Hanford Company FILE
from.  gnvironmental Engineering Group 81220-90-120
Prore  £.5122 H4-55
Date  april 12, 1990
Subject  TECHNICAL MEMORANDUM DOCUMENTING PROCEDURES FOR SURFACE SOIL
SAMPLING IN THE 1100-EM-1 OPERABLE UNIT
PROe
oo s, W Clark H4-55 BOLLEA £eS0riATeR 1
E 4124 ety pyz E“‘RARY
cc: R. P. Henckel fﬂf_ H4-55 NEDNG, W .,
RMM: File/LB
SCOPE

This technical memorandum documents the procedures used for surface
soil sampling done as part of the Phase I Remedial Investigation at
suspected waste disposal sites in the 1100-EM-] Operable Unit. Surface
soil samples were taken at the Horn Rapids Landfill, at the 1100-2 and
1100-3 disposal pits, at the UN-1100-6 site, at background vadose zone
borehole sites, at a road construction materials site called "Pit 17,
and at an ephemera) pond which collects runoff from parking lots around
the 1171 Building.

R RES

A1) surface soil sampling was conducted following the procedures
contained in the Environmental Investigations and S r ri ipn
Manual, (WHC-CM-7-7); in particular, Section EIl 5.2, S0i] and Sediment
Sampling. Sampling activities at specific sites are discussed in the

attachments. In general, surface soil samples represent the very top
three to four inches of material at a site. A1l sample locations at
operable subunits were referenced to grid points established by &
licensed surveyor, Sample locations are shown on attached topographic
maps and sketches

Contract Laboratory Program (CLP) samples were collected at the 1100-2
and 1100-3 disposal pits, at the UN-1100-6 site, at "Pit 1", and at the
ephemeral pond over a five-day period from August 31 to September 7,

1885.

A reconnaissance program of surface sampling was completed at

the Horn Rapids Landfill between November 9 and December &, 1989.
Surface samples at background vadose zone borehole sitas were taken on
January 25, 1990,

RESWLTS

The results of CLP analyses of surface soil samples taken at all sites
are summarized on the attached sheets. Tabulations of rapid turnaround
assays performed by U. S, Testing for Health and Safety purposes are
included in the Horn Rapids Landfill Reconnaissance Summary which
follows the CLP analyses.

~

Hantore Opetatons anct Engreenng Comracior for the US Dagertmant of £revgy

A2-20



DOE/RL-90-18

S. W. Clark 81220-90-120
Page 2
Aprit 17, 1990

RECORDS
Copies of Logbooks WHC-N-293 2 and WHC-N-205 are in the possession of
R. M. Mitchell and R. G. McCain, respectively. Records of validation

of CLP assays are maintained by the Office of Sample Management. Copies
of assays by U. S. testing are in the custody of S. W. Clark.

O e

R. M. Mitchell
Principal Scientist

Jew

Attachments

A2-21
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Westinghouse interna

Hanford Company

Memy

81232-90-0%5

From:  Geology Section
Phone:  6-5005 H4-56

Date: June 26, 1990
Subject: REVIEW COMMENTS FOR THE 1100-EM-1 REMEDIAL INVESTIGATION REPORT

AND OTHER DATA NEEDS OF GOLDER ASSOCIATES, INC.

To: S. W. Clark H4-55

cc: D. G Horton‘b“{bkﬁb H4-56 w/0 attachment

ML File/LB o
Please find attached to this internal memo the following items for Golder
Associates, Inc. of Redmond, Washington:

Attachment 1: Update of 1100-EM-1 Operable Unit and Vicinity Well Inventory

Attachment 2: Field-Analyzed Well Characterization Sampling Data for the
Second Round of Groundwater Samples, 1100-EM-1 Operable Unit

Attachment 3: 1100-EM-1 Rl Review Comments from V. Johnson and B. Ford
1100-EM-1 RI Review Comments from K. Singleton

Attachment 4: Water Table Elevations at 1100-EM-1 Wells, May 23, 1990

A reference that may be used to cite the data base containing groundwater
quality data from well 041 (in Figure 3-36 in the 1100-EM-1 RI draft report}

is:

Pacific Northwest Laboratory, Feb. 1990, Hanford Ground-Water Data
Base Management Guide: PNL-MA-558, Pacific Northwest Laboratory,

Richland, WA

. W. Lindberg
Field Team Leader

dyl
Attachment: 1, 2, and 4

A2-22
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ATTACHMENT 1

UPDATE OF 1100-EM-1 VICINITY WELL INVENTORY (TASK G-80-7)

Bill Wright of Golder Associates requesated Westinghouse support to better
define the existence of receptor wells (i.e. withdrawal wells, exclusive of
environmental monitoring wells or test wells) in and adjacent to the 1100-
EHM-1 OUperable Unit. The inventory of receptor wells will be used to update
the current draft of the Phase ] Remedial Investigation Report for the 1100-
EM-1 Operable Unit and a risk asmesament.

The staff made several attempts to locate and determine use of wells
illustrated in Figure 3-41 (of the RI draft report). Many of the wells in
tk:s {igure were investigated. However, some were not located because of
com~errn: aserociated with trespassing on private property. Others were
invegtigated. but well existence could not be verified.

Tas following changes should be made to Figure 3-41:

1. Tele-e tre following wells: 040, 047, 045, 050, 051. 019, and 02z. These
wellz are knowrn to be rescurce protection wells.

I, Wolt o4t ie pused to irrigate alfalfa fields by Battelle.

J. The itner wells located on Figure 3-41 that were not identified as
rzzoaroe protection welles (as in 1. above) are either water supply
wellz or welles used for heat pumps. Because their use cannot be

sdernifisd. & conservative estimate is that they are potential
granduztsr receptor points.

A2-23
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ATTACHMENT 2. WELL CMARACTERIZATION SAMPLING DATA

P WELL JOATE SAMPLED |[PURGE VOLUME] PK | TEMP | CONDUCT |[TURBIDITY| SAMPLE MUMBER
| } | Cgal) | | €& [Cumhosemd| (NTUY |

! _ I { I } | |

[6-841-E11 | 17-MAY-90 | 290.21 | 7.8 | 6.8 | 536 | | G9,HO, N1, K2
lom-1) | _ | 7.88 | 16.8 | 536 | _

_ | _ | 7.9 | 16.8 | 536 | [

_ [ [ | 7.9t | 189 | 83| [

|6-534-E10 | 16-MAY-90 | 32.93 | 8.2 | T2 | n7 | ¥ 64,85,66,67
[Om-2) | | | 8.26 | 17.7 | 350 | |

! | ] | 8.26 | 17.% | 356 | |

|6-541-E12 | 16-MAY-90 | 3% | 7.58 | 19.9 | 1100 | B J2,43,04,05
[ (-3 ] | | 7.50 ] 19.7 | 1050 | |

I { | | 7.50 | 9.5 | 100 | |

[ | | | 7.46 | 9.7 ] 100 | 35,0 |

|6-538-E12A | 2%-MAY-90 | 2.3 | .05 | 17.2 | 296 | |8 J8,49,L0,K0,K1
[(mi-4) | | | 8.13 | 1.2 | 315 | |

! i _ | 8.25 | 17.0 | 3| |

| ! [ | 8.30 | 17.0 | 315 | |

J6-SIB-E128 | 21-MAY-90 | 7.6 | B.27 | 6.8 | 286 | I» 2,53 ,K4,K5
j(M-5) ! | | 8.26 | 17.9 | 271 | l

| i | | 8.23 | 17.2 | 276 | ]

J6-S37-E11 | 17-MAY-90 | 27.89 | B.02 | 17.5 | 347 |8 W3, W4, H5, K6, 06,
[CMW-&) f | ] 8.20 | 17.7 | 356 | 147

! _ | } 8.20 | 17.9 | 354 |

[6-S38-E11 | 17-MAY-90 | 30.72 | 8.11 | 17.0 | 386 | IB K7,H8,H9,40
| (M-7) | ] | 8.12 § 7.2 | 392 | ]

| | _ | 8.10 | 17.0 | 39 | |

16-S31-E8 | 14-MAY-90 | 26 | 8.15 | 15.7 | 500 | [B 70,71,72,73
| Caw-8) | ! | 8.12 | 15.9 | 500 | [

_ _ | | 892 [ 16.1 | 500 | _

[6-532-E8 | 14-MAYT-90 | 130.5 | 8.35 | 4.3 | 20 | 8 74,75,76,77
| (ei-9) _ _ | B.46 | 16.8 | 300 | |

1 | | | 8.47 | 7.0 | 300 | |

_ i _ | 8.48 | 17.0 | 300 | _

16-$30-E10A | 14-MAY-§0 | 23.6 | 7.78 | 16.3 | 850 | (s 78,79,80,8¢
jome-10) | [ | 7.89 | 16.5 | &850 | i

_ | _ | 7.90 ) 16.7 | &0 | _

j6-830-E108 | 15-MAY-90 | 26.53 | 7.55 | 16.5 | a0 | i3 &3,84,85,80
{(m-11) | i | 7.2 | 6.8 | o | |

_ _ _ | 7.75 | 16.5 | om0 | [

_ _ ] | 7.77 | 1.5 | 80 | |

6-S31-E10A | 15-MAY-90 | 2.9 | .75 | 17.0 | %0 | s 87,88,89,50
[(m-12) | | | 7.73 | v 980 | (o 91,92,93,%
i I | | 7.7 | 174 | %0 | |

[6-S31-E108 | 15-MAY-90 | 13.97 | 7.80 | 17.7 | 920 | 8 95,96,97,5
{13y | | | 7.8 | 17.9 | 910 | )

( [ | {709 | 179 90 | i

|6-831-E10C | 15-mAY-90 | 40.91 | 7.90 | 17.7 | 900 | I8 200,F5,F6,F7
F (- 14) | I | 7.09 | 17.7 | 930 | |

_ _ _ [7.86 | 7.7 { 950 | [

}6-831-E100 | 16-MAY-90 | 16.09 | 7.92 | 17.2 | o1 | Is 60,51,62,63
[(me-15) | I | 7.98 | 17.7 | 00 | {» F8,FY

| | [ | 7.9 | 175 &6 | _

[6-$41-E13C | 22-MAY-90 | 133.8 | 8.20 | 18.5 | 20 | I8 L1,12,13,14
[om-17) | [ | 8.25 | 17.0 | 4 | 8 L5,L6,5%,9%0
I I _ ] 8.23 | 17.0 245 | _
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ATTACHMENT 4

Attachment 4 shows the results of depth to water measurements collected

Mav 23. 1990. except for well 6-8527-El4 which was measured May 29, 1990.

The

wells listed below are all 800 Area wells with the well prefix of 699 or 6
which has been omitted for this listing.

WELL DEPTH TO WATER = RLEVATION
S27-E14 56.77 342.98
S29-E12 42.17 345.77
S30-E10A (MW-10) 43.88 348.43
S30-E10B (MW-11) 43.16 348.91
S30-E154 56.61 343.52
§xi-1 84.25 375.84
S31-E10A (MW-12) 36.55 348.02
E31-E10E (MW-13) 35.01 348.71
SG1-E10C (MW-14) 34.31 348.860
S51-E10D (MwW-15) 32.07 348.51
S31-E1& 47 .80 346 .25
S31-Eb6 (MW-E) 21.74 353.03
Ssz-E154 43.91 346.54
S3Z-E13k 47.93 346.78
S3z-E& (MwW-9) 16.90 358.89
S53-E10 (MwW-2» 29.92 352.45
S30-El1z8 Not measured, inside a manhole underground
fxa-F172 47.37 351.886
Sau-E13k 47.70 351.59
SZ7-E11 (MW-£) 47.24 352.06
5:7-E14 56.9z2 351.34
S36-Ell (MW-T7) 45.81 352.79
S35-E1ZA (MW-4) 52.94 352.01
S36-FE1ZE (MW-5) 52.98 352.02
540-E14  Not measured, well obstructed by probe
54i-E11 (MKW-1) 48.07 353.29
S41-E1z (MwW-3) 49.869 Elev. of casing not known
S41-E13A 57.90 352.88
£41-E13B 57.44 352.66
541-E13C (MW-17) 58.13 352.55
S43-E12 52.59 353.01
11-34-13 42.87 34B.12
11-41-13C (3000-D-1) 53.79 351.07
30-45-16 (F-2) 61.24 345.65
30-47-18B (3000-F) 30.77 343.19
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- From: Geqlogy Sect1on B1232-90-042 11.115.¢
ILE

Do May 11, 1990
TECHNICAL MEMORANDUM-DRILLER’S LOG FOR WELL 6-S32-E138

SUDKC  (Temporary No. STES #7)
)
13
) 1=
) To: S. W. Clark S
-
cc: D. 6. Horton Iﬂﬁ'f/"/m 56 "
M. A. Olascoaga H4-55 8
K. M. Singleton H4-56 =t
WL File/LB s

This technical memorandum is to docunent the driller’s log for well
6-532-E138 (Temporary No. STET #7) in the CERCLA 1100-EM-1 Operable Unit.
The driller’s log for this well contains some useful geological information
but has not been reported in any Hanford Site reports to date. Please find
a copy of the log attached to this internal memorandum.

s
. Lindberg
Team Leader
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From Geosciences Group q1237-5°-0107
Prore  6-5005 H4-56
Date March 20, 1990

Subyra TECHNICAL MTHORANDISY DOCUMENT NS VAROSE Z0NT NRILITNG APHY SAtm e
PROCEDURES TN THE 1100-EM-1 OPERAZLE UNIT

To: S. W. Clark H4-55

N

cc: K. R. Fecht y¥t” H4-56
W. H. Price S0-03
JWL File/LB

Scope

This technical memorandum summarizes vadose drilling and sampling activities
in the 1100-EM-1 operable unit. Vadose drilling and sampling referc *5 work
under the direct control and supervision of the Environmental Field Services
Group (EFSG), Westinghouse Hanford Company (WHC), at wells classified as
geotechnical test borings. Work is inclusive of drilling to groundwater,
collecting soil samplies for physical and chemical testing, well abandcrment
and surveying. Vadose drilling and sampling activities do not include work
performed at resource protection wells (i.e., permanent ground water
monitoring wells), except in the case of well MW-3. Groundwater well MW-3
was afforded the same administrative and procedural controls as vadose zone

boreholes, from ground surface to the water table. From the top of the water

table and through completion of well MW-3, site controls were that of the
typical ground water monitoring well (see technical memorandur for ground
water monitoring well).

Purpose

The purpase of vadose drilling and sampling activities are to:

Investigate sources of contamination/potential contamination identified
during review of existing data and site reconnaissance

Identify physical characteristics of soil which may affect the retention
or transport of contaminants

Collect soil samples representative of the nature and extent of »
contamination present in the 1100-EM-1 operable unit

Collect, maintain and provide sample documentation consistent with
protocols for legally defensible samples/data.

[
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S. W, Qlark 81232-52-017

Page 2
Maccn 29, 1990

The data will provide input to:

D2termine characteristics of primary contaminant transport pathways in
the vadose zone

ldentify candidate remedial action technologies
Assess the threat to public health and to conduct risk assessments

Protect worker health and safety during remedial investigation.

[~=atien

Fisld vadose dritling and sampling activities were initiated 6-07-89 ¢4
completed 12-12-90 in 1100-EM-1 Operable Unit. Table 1 {attachuient)
icentifties each of the 23 sample sites and date drilled Uy operable subunit.

Adninistrative and Procedural Controls

Activities associated with vadose drilling and sampling were controlled by
WHC-CM-7-7, Environmental Investigations and Site Cheiacterization Manuc?
plus other site-wide procedures and policies governing radiation surveys and
packaging and shipping of samples.

Driltling procedures include:

EIT 6.1 Activity Reports of Field Operaticr
----- Used to document daily drilling acLivity

EI1 6.5 Plugging and Abandoning of Characterization Boreholes
————— Provides direction for plugging and abandoning boreholes

E1l 6.7 Groundwater Well and Borehole Drilling
----Provides instruction for controlling drilling operation

EIl 9.1 Geologic Logging

EIT 5.4 Decontamination of Drilling Equipment
----Provides instruction for decontaminating drilling equipment
and equipment used for collecting samples (i.e. drive barrel) for
physical testing or to advance the well.

A2-36



DOE/RL-90-18

S. W, Clark 81232-37-017
age 3
March 20, 19890

Sampling procedures include:

EIT 1.5 Field Logbook _ .
----Contains detailed information pertaining to sampling proi:zels
specific to each sample collected

EIl 5.1 <Chain of Custody. In addition to LII 5.1, Bills of Ladirg and
shippers signature and tally record wevre used to document.sa-cle
custody

EIT 5.2 Soil and Sediment Sampling
----Describes sample collection metnnds and protocols

EIT 5.5 ODecontamination of tquiomont for RORASCISOLL Soondirg
----Provides instruction for decontaminaling s plivg oquip 2
that comes in direct contact with samples sutic.ed {or chericg’
testing

WHC-CM-4-10 Radiation Proteciion

WHC-CM-2-14 Hazardous Material Packaging and Shipping
----Provides instruction for shipping hazardous sample

WHC-CM-2-3  Property Management
-~ ----Provides instruction for shipping samples.

Recoerds

Documents generated by the drilling and sampling activity include: field lag
books, geologic Togs, chain of custody records, sample analysis request
forms, drilling decontamination records, sampling equipment decontamination
records, cable tool activity reports and hazardous material shipping records.

Three logbooks detailing the sampling efforts are maintained by the EFSG in
their project file. Logbook numbers are WHC-N-253-1, WHC-N-253-2, and
WHC-N-253-3,  Other records maintained by the EFSG include decontamination
records, drilling activity reports, and shipping records. Geologic Jogs are
maintained by the Geoscience Group, WHC in the project file.

The Office of Sample Management (OSM), ‘"'~ iaintains copies of chain of
custody forms, sample analysis request forms and all information genzrated
by the laboratories analyzing soil samples. For samples collected and
analyzed per United States Environmental Protection Agency (EPA) Contract
Laboratory Protocol, OSM validates analytical data following £PA guide
Tines. Original records are currently maintained by the analytical

laboratories for a period of six months after the last sample is sub=itted.
The Tast sample was submitted on February 12, 1990.

A2-37



DOE/RI.-90-18

S. W. Clark 31232-¢2-C17
Page 4
March 20, 1990

A1l original records generated from the 1100-EM-1 operable unit vados:
drilling and sampling activity will be retained for permanent storage ner U1
1.6 Records Management.

i NS !
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TABLE 1.

Date Drilled

03-07-89
06-19-89

07-12-89
07-18-89
07-21-89
0%3-13-89

08-01-89
07-28-89
07-27-89
06-07-89
09-26-89

11-01-88

072-07-90

06-28-89
01-18-90
01-22-90
£1-25-90
01-08-90
01-09-90
01-31-90
02-19-89
01-12-90
01-22-90

A2-39

through
through

through
through
through
through

through
through
through
through
through

througn

through

through
through
through
through
through
through
through
through
through
through

08-09-89
06-27-89

07-14-89
07-19-83
07-25-89
09-20-89

08-03-39
08-01-89
07-28-89
06-14-89
09-28-8Y

11-10-8Y

02-12-90

06-29-89
01-19-90
01-29-9¢C
01-29-61
01-10-90
01-16-90
02-02-90
12-12-89
01-17-90
01-25-90
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Westinghouse i
Hanford Company Memc

From: Geosciences Group 81232-90-018

Phone: 6-5005 H4-56
Date: March 20, 1990
Subject: TECHNICAL MEMORANDUM DOCUMENTING DEPTH-TO-WATER MEASUREMENTS

To: S. W. Clark H4-55

cc: K. R. Fecht 5?’{ H4-56
ML File/LB

Scope

This technical memorandum summarizes depth-to-water.measurements that were
taken during drilling, well development, borehole camera logging and to
establish the elevation of the ground water table in the 1100-EM-1 Oparable
Unit. Water level measurements are under the direct control and supervision
of Westinghouse Hanford Company {WHC) at new ground water monitoring wells
during and after construction and at existing ground water monitoring wells.

Purpose

The main purpose of depth-to-water measurements is to determine ground water
table elevations at the wells. These data are used to prepare ground water
table maps. Another purpose is to document the depth to the water table in
2 borehole during drilling. These data are used as a guide in the placement
of the final well screen and well completion materials. Water leve.
measurements are also taken during well development activities and downhole
camera surveys to help position pumps or the TV camera in the wells.

Depth-to-water measurements in the 1100-EM-1 Operable Unit were colliected
in response to data quality objectives as outlined by the Work Plan
{DOE/RL-88-23).

Location

Water levels were taken at all the ground water monitoring wells (MW-1
through MW-15 and MW-17) during well construction at the start of each day’'s
shift after the water table was encountered. The wells were constructed
between October 23, 1989 and February 22, 1990. Well development activities
after each well was completed occurred between January 22, 1990 and

February 28, 1990. Borehole camera surveys were run between

January 29, 1990 and March 1, 1990. Special ground water elevation surveys
were run on all the MW-series wells and on numerous other wells in the

1100 area to make a water table map. The special surveys were run on

March 2, 1990 and March 5, 1990.

A240
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Water levels were determined using a Solinst electric water level meter with
300-foot tape and stainless steel probe in the monitoring wells during well
construction, well completion, well development, and for special ground
water elevation surveys. For the borehole camera survey the Rees R94
downhole camera system was used to determine the water level.

Administrative and Procedural Controls

Water level measurements were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual. The applicable procedures
are:

EI1 9.1, Geologic Logging
----The apparent water table at the beginning of each shift is
documented in the Borehole Log

EIl 10.2, Measurement of Ground-water Levels
----Fstablishes methods for performing and documenting measurements
of ground-water levels in monitoring wells

EIl 1.5, Field Logbook
----Ground water levels from special surveys were written in
controlled legbooks

EII 6.4, Groundwater Resource Protection Well Maintenance
----Establishes methods for borehole camera survey of wells.

The borehole logs, field activity report (well maintenance), and field
logbooks are maintained by the WHC Geosciences Group in the project file.
Field logbooks used for the special survey are numbered WHC-N-306-2,
WHC-N-306-4, and WHC-N-306-5.

A1l original records generated from the 1100-EM-1 Operable Unit activities
will be retained for permanent storage per EIl 1.6, Records Management.

W. Lindberg
ield Team Leader

dyl
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DOE/RL-90-18 Nat
f File
Westinghouse r
Hanford Company - mMmemo

From: Geosciences Group 81232-590-019

Phone- 6-5005 H4-56

Date: March 20, 1990
TECHNICAL MEMORANOUM DOCUMENTING WELL DEVELOPMENT PROCEDURES AND

Subject:
RESULTS
To: S. W. Clark H4-55
cc: K. R. Fecht® H4-56
JWL File/LB
Scope

This technical memorandum summarizes well development activities in the
1100-EM-1 operable unit that were accomplished to satisfy data requirements
of the Remedial Investigation/Feasibility Study Work Plan (DOE/RL 88-23).
These activities were performed under the direction of the Geosciences Group,
Westinghouse Hanford Company (WHC). Kaiser Engineers Hanford (KEH) provided
physical support (i.e. setting and removal of development pumps). Well
development was performed in all 16 wells that will be used for groundwater
monitoring purposes within the 1100-EM-1 operable unit. These wells are
designated MW-1 through MW-17 with MW-16 designation not being used in the

activity.
Purpose
The purpose of well development activities are to :

Remove residue material from the well which may have been generated
during well constructing activities

Remove fines from the screen pack and surrounding formation to increase
porosity and permeability of the formation directly surrounding the well

Obtain a water turbidity of 5 Nephelometric Turbidity Units (NTU} or
less.

Location

Well development activities were initiated January 22, 1990 and completed
on February 28, 1990 with the following turbidity results:

PPCDE.'-"TY CF
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Well Designation Date Performed Total Gallons Pumped Final NTU

MW-1
M -2
MW-3
Mu-4
Mi-5
MW-6
MwW-7
M-8
MuW-9
MW-10
MW-11
MW-12
MW-13
MW-14
MW-15
MuW-17

2/01/90 138 3.5
2/08/90 565 4.0
2/28/90 735 4.5
1/30/90 239 4.6
1/31/90 345 4.0
2/01/90 390 4.0
1/31/90 536 4.1
1/22/90 1087 4.0
2/09/90 565 4.7
1/27/90 133 4.5
1/29/990 324 4.9
2/09/90 90 4.8
1/26/90 139 3.4
1/26/90 446 4.5
1/23/90 363 3.0
2/05/90 1196 4.5

Administrative and Procedural Control

Well development activities were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual. TYhe following are
instruction which are found within that manual are were pertinent to the.e

activities:

E1l 1.5

EIT 1.6

EIT 5.4

EIl 6.4

EIl 10.2

EIl 10.4

Field Logbooks: Controlled the methods to handle information
placed within field logbooks

Records Management: Controlled the methods to handle records
generated by instructions used

Decontamination of Drilling Equipment: Controlled the steps
to follow when decontaminating the pump and associated
equipment

Groundwater Resource Protection Well Maintenance: Controlled
the steps used to install and remove the well development pump

Measurement of Ground-Water Levels: Controlled the steps to
be taken in making ground-water level measurements

Well Development Activities: Controlled the methods to use
and steps to follow during the development of a well.

A2-43
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Records

Documents generated by well development activities are considered to be
field iogbcoks and forms identified in instructions used in the above
mentioned activities.

One logbook was used in these activities WHC-N-306-3. This Togbook along
with any forms generated by these activities are stored in a fireproof
locking file cabinet Tocated at 450 Hills Street, Richland Washington.

]

W. Lindberg
Field Team Leader

dy]
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that will be used for groundwater monitoring purposes within the 1100-EM-1
operable unit. These wells are designated MW-1 through MW-17 with MW-16
designation not being used in the activity. The method of testing was

slug injection and slug withdrawal. The aquifer testing was done to satisfy
data requirements of the 1100-EM-1 Work Plan (DOE/RL 88-23).

Purpose
The purpose of aquifer testing activities was to :

Determine the hydrological characteristic of the aquifer which was
penetrated by the above mentioned wells.

Location

Aquifer testing activities were initiated January 22, 1990 and complieted on
February 28, 1390. The follow information identifies the date and location
of each test. 1In every case an injection and withdrawal test was performed.
Some of the wells had testing performed twice on two different days.

Well Designation Date Performed
MW-1 2/01/90 and 2/02/90
MU -2 2/08/90
MW-3 2/28/90
Mu- 4 2/07/90
MW-5 2/07/90
MW-6 2/02/90
MW-7 2/02/90
MW-8 1/22/90 and 1/23/90
Mw-9 2/12/90
MW-10 1/29/90
MW-11 2/02/90
MW-12 2/14/90
A2-45
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Subject.  TECHNICAL MEMORANDUM DOCUMENTING AQUIFER TEST PROCEDURES
e
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oo e e TSI RN-
cc: K. R. Fecht (& H4-56 PO
JHL File/LB oo DND, VA 5BC52 :
S =
cope 3
This technica)l memorandum summarizes aquifer testing activities in the .
1100-EM-1 operable unit. These activities were performed under the direction 3
of the Geosciences Group, Westinghouse Hanford Company. Kaiser Engineers o)
Hanford Company provided physical support (i.e., movement of the slugging =
rod in and out of the well). Aquifer testing was performed in all 16 wells _E
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Well Designation Date Performed
MW-13 1/29/90
MW-14 1/29/90
MW-15 1/24/90
MW-17 2/08/90

Administrative and Procedural Control

Aquifer testing activities were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual and an Aquifer Test Plan
for Phase | of the Remedial Investigation. The following are instruction
which are found within that manual are were pertinent to these activities:

EIl 1.5 Field Logbooks: Controliled the methods to handle information
placed within field logbooks

El]l 1.6 Records Management: Controlled the methods to handle records
generated by instructions used

EIT 5.4 Decontamination of Drilling Equipment : Controlled the steps
to follow when decontaminating the slugging rod and leader
cable

EIT 10.1 Aquifer Testing: Controlled the methods to use and steps to
follow during aquifer testing

EIT 10.2 Measurement of Ground-Water Levels : Controlled the steps to be
taken in making ground-water level measurements.

Records

Documents generated by aquifer testing activities are considered to be field
Togbooks and forms identified in instructions used in the above mentioned
agtiv;%i;s. The Aquifer Test Plan is stored with aquifer testing results

of we W-1.

One Togbook was used in these activities WHC-N-306-3. This logbook along
with any forms generated by these activities are stored in a fireproof
locking file cabinet located at 450 Hills Street, Richland Washington.

. W. Lindberg
ield Team Leade

dy)
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From. 6-5005 H4-56
Phone: March 21, 1990
Date: TECHNICAL MEMORANDUM CONCERNING 1100-EM-1 GROUNDWATER SAMPLING FIELD
Subject:  pROCEDURES AND RESULTS

S. W. Clark H4-55
To:

cc: K. R. Fecht YQP H4-56 e e m
SCOPE '

The information summarized in this technical memorandum concerns groundwater
sampling and analysis activities that were conducted in support of the
1100-EM-1 monitoring well development and groundwater characterization
during the period January 22, 1990 until March 2, 1990. The sampling was
done in response to data requirements in the 1100-EM-1 Operable Unit Work
Plan (DOE/RL B8-23). Groundwater was collected from twenty-one wells within
the operable unit for field and laboratory analysis. Additionally, two
composite samples were collected from eight wells that comprise the Richland
Well Field.

PURPOSE

0661 '1Z UdI®W [DHM "I 'S O}

120-06-Z£218 Owdjy [8dTUYDd2L] JHM ‘dnorp 820U3IOB03D

Samples collected during well development were field/laboratory screened for
a limited number of parameters for the purpose of:

0 Indicating well installation problems that could be detected by
aberrations in the groundwater chemistry

o Providing an indication of potential contamination within the groundw:::-
system.

Groundwater characterization samples were collected for the purpose of:

0 Investigating potential sources which may be contaminating the
groundwater

0 Determining the nature and extent of potential contamination to the
groundwater

o Providing data to improve hydrogeologic conceptual models
o Providing data to conduct a preliminary baseline risk assessment

o Providing data for use in the modelling of contaminant transport.

A247
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FIELD MEASUREMENTS AND SAMPLING
Administrative and Procedural Controis

Activities associated with the groundwater sampling were controlled by
WHC-CM-7-7, Environmental Investigations and Site Characterization Manual,
as well as other site-wide procedures and policies governing radiation
surveys and the packaging and shipping of samples.

General sampling procedures are described in Appendix C of EII 5.8 for all
wells except MW-3 for which Appendix H of EII 5.8 applies. Additional
details concerning sampling and other field measurements made for this
initial sampling episode of the Phase I characterization effort are as
follows.

Field Measurements

Field measurements of pH, conductivity, and temperature were made with
HACH, Company (HACH) digital instrumentation (HACH 1 meter). The sensors or
probes were immersed in an open, flow-through container into which the
entire purgewater stream was directed. A constant water volume of
approximately six liters was maintained with a small wier-type overflow in
one side of the container. This configuration provided a continuous flow of
water past the electrodes and a residence time of water in the container of
approximately one minute. The short residence time and relatively large
mass of water also served to minimize cooling of the sample stream around
the temperature probe (Near-freezing temperature conditions prevailed during
much of the sampling episode). Calibration checks were made before and
after sampling events using HACH pH buffers (7 and 10} and a HACH
conductivity standard. The digital thermometer was checked against a
laboratory grade thermometer. Details of standards and calibration checks
are in Field Logbook WHC-N-370 and associated Ground Water Sample Reports.

Dissolved oxygen was measured using a modified Winkler method (HACH Digital
Titrator Method, DREL/5). Samples were taken shortly after collection of
the volatile organic analysis VOA samples using a clear, 60 m BOD-type
bottle. The sample leg tubing on the sampling manifold was placed near the
bottom of the biological oxygen demand (BOD) bottle and the water allowed
to overflow from the 1ip of the BOD bottle until no bubbles were observed.
Reagents were added to the BOD bottle immediately after collection and the
sample titrated in the field with the HACH digital titrator equipped with
pre-standardized titrant cartridges. The samples were titrated to the
disappearance of the straw yellow color on a white background.
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Sample Collection

In general, one single sample set included 19 bottles which were divided
into two groups for analysis by separate laboratories. One group was
analyzed for Primary/Secondary Drinking Water constituents and indicator
parameters. The remaining bottles were shipped to an offsite Contract
Laboratory Program (CLP) laboratory for analysis for Target Compound List
constituents. Appropriate Quality Control (QC) samples were collected as
defined in the 1100-EM-1 Work Plan and are described in the QC Sampies
section below.

After the prescribed volume of purgewater was removed from the well in
accordance with EI1 5.8, Appendix C, a stainless steel sample T was atiqa .ed
to the discharge T of the well head assembly. The sample Ts consisted of
Swagelok connectors, a union T and 3/8 inch stainless tubing with a
Stainless steel valve { all Teflon and stainless internal parts) on the
discharge side of the sample leg. A pre-cleaned sample T was used for each
sampling event. Sample T’s were cleaned using the same Environmental
Protection Agency protocol as used on all other sampling equipment used in
this investigation (EII 5.5, Rev 1). A stainless steel shutoff valve was
attached to the discharge leg of the sampie T assembly through which the
sample stream was allowed to flow prior to sampling. Approximately 5 liters
of water were allowed to flow through the sample leg as well as the discharge
leg of the sample T prior to sampling. Except for the filtration step, tnc
discharge leg valve was closed during sampling. For the filtered water
sample (taken for metal analyses), the discharge line was initially open

and then slowly closed to divert all of the sample stream through the filter.
This was done to avoid overpressurizing and rupturing the filter. Th~ “ilter
assembly consisted of a 45 mm diameter, SamplePro (GED, Environmental
Systems, Inc., FF-8100) sealed unit fitted with a 0.45 nm filter. The filter
housing was attached directly to the valve on the sampling leg of the sample
T with a threaded, stainless steel connector (a separate, pre-cleaned
connector was used for each sampling event). 500 ml of sample were passed
through each filter prior to sample collection as a pre-conditioning/rinse.

Flow rate during sampling was adjusted by controlling the stroke rate of the
pneumatic drive head with the air control ball valve. Sampling rates were
approximately 1-2 L/min during filling of the large containers and a few
hundred mi/min for the VOA samples and dissolved oxygen. Breathing quality
compressed air was used to actuate the pneumatic drive head to avoid
contamination of VOA samples with airborne fumes associated with gasoline

driven compressors ( the driver head air exhaust exits approximateiy 2 ft
from the sample T.).
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Development Water

Samples of water were taken at the beginning, midway, and end of each
development pumping regime. The samples were analyzed in the laboratory for
pH and conductivity, wusually within one day of collection using the same
equipment as used for the field measurements. Some of these samples were
analyzed for nitrate using the HACH Cadmium Reduction method (DREL/5 with
NitraVer 5 reagent). Turbidity samples were taken periodically in the field
during development pumping using a HACH turbidimeter (Model #16800).

Quality Control Samples

A trip blank, which consisted of a set of VOA bottles, was prepared using
distilled deionized water and submitted for analysis for each sample day.
Intralaboratory duplicate samples were coliected from wells MW-5 and MW-11.
Interlaboratory split samples (CLP sets only) were collected from wells
MW-17 and MW-8. A field equipment blank was collected on the final day of
sampling.

The field equipment blank was obtained by passing distilled deionized water
{source water) from a pre-cleaned (ICHEM) collapsable, polyethylene
container through a sample T assembled as described for sampling. The
container and sample T were connected with a short length (2cm) of pre-
cleaned, polythylene tubing. The direct connection between the source water
in the collapsable container and the sample T provide a closed system, thus
preventing introduction of airborne contaminants. Five liters of source
water were passed through each leg of the sample T prior to filling the
sample bottles. A complete set of samples was taken of both the source
water and the water after passing through the sample T. The field equipment
blank samples were all handled in identical fashion as actual samples.

field Sampling Data

Inciuded in Attachments 1 and 2 are the sampling dates and field analysis
results. Attachment 1 contains the development phase sampling results for
the sixteen new groundwater monitoring wells that were installed during this
phase of the 1100-fM-1 operable unit investigation. Refer to the "Technica)
Memorandum on Well Development Procedures and Results” for details
concerning physical development. Development samples collected from these
wells were analyzed in the laboratory as described in the field measurements
and sampling section below. Attachment 2 contains field sampling/screening
data collected during the characterization phase.
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RECORDS

Documents generated by the groundwater sampling and analysis activities
include: a field log book, ground water sample reports, laboratory bench
sheets, chain-of-custody records, sample analysis request forms, sampling
equipment decontamination records, and hazardous material shipping records.
The logbook (WHC-N-370), ground water sample reports, laboratory bench
sheets and equipment decontamination records are maintained in the
Geoscience’s project file. The Westinghouse Hanford Company Office of
Sample Management maintains copies of all other records as well as the
results from contract laboratories that performed analyses on the collected
water.

. W. Lindberg
Field Team Leader

dyl

Attachment
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WELL DEVELOPMENT SAMPLING RESULTS

WELL DEVEL PH PH CONDUCT | CONDUCT | NO3
DATE START END START END

(umho/cm) | (umho/cm) | (mg/L)
MW-1 | 01-Feb-S0 | 7.95 | 7.88 610 690 | 3.5
Mw-2 08-Feb-90 8.59 8.08 380 460 -
MW-3 28-Feb-90 7.5 7.27 1210 1260 --
MW-4 30-Jan-90 8.04 8.14 350 350 1.4
MW-5 31-Jan-90 7.8 8.25 300 360 --
MW-6 01-Feb-90 8.04 8.15 400 400 3
MW-7 31-Jan-90 8.22 8.18 460 430 3.5
MW-8 22-Jan-90 8.01 7.97 600 520 .-
MW-9 09-Feb-90 9.2 8.25 390 250 --
MW-i0 ¢ 27-Jan-90 7.87 7.97 910 830 168
MW-11 1 29-Jan-90 8.61 7.98 620 880 155
MW-12 , 09-Feb-90 8.6 7.73 860 970 -
MW-13 | 26-Jan-9%0 7.93 7.9 800 900 160
MW-14 | 26-Jan-90 8.16 7.86 890 960 160
MW-15 | 23-Jan-90 7.93 8.06 850 780 130
MW-17 | 05-Feb-80 B.32 8.2 380 300 .-
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

WELL DATE SAMPLED|PURGE VOLUME| PH | TEMP | CONDUCT |D OXYGEN | SAMPLE NUMBER
(gal} ( C} {{umho/cm){ (mg/L)
* * *
MH-1 07-Feb-90 50 | 7.76 | 16.1 770 23,24
7.78 | 16.2 770
7.86 | 16.1 720 0.9
MW -2 12-Feb-90 55 | 8.20 | 15.5 440 33,34
8.02 | 15.6 440
-- | 15.5 440
7.90 | 15.5 440 4.4
MM -3 02-Mar-90 70 | 7.30 | 16.9 1280 63,64,65
7.25 | 17.1 1280
7.26 | 16.9 1280
7.28 1 17.1 1280
7.28 | 16.9 1280 3.5
1MM-4 08-Feb-90 52 [ 8.04 | 15.6 320 26,25,27
. 8.05 | 15.6 330
8.05 | 15.6 330 6.2
MW~ 5 12-Feb-90 130 | 8.19 | 15.5 350 29,28,30,31,32
8.15 | 15.2 350
8.17 | 15.4 350 3.2
MW -6 07-Feb-90 50 | 7.94 | 15.4 410 21,22
' 7.94 | 15.8 400
7.94 | 15.8 410
7.94 | 15.9 400 3.6
Amu-7 “u.-Feb-99 51 -- | 15.2 450 19,18, 20
-- | 15.3 440
. -- | 15.4 420
-- | 15.4 430 7.2
{Mu-8 29-Feb-90 50 | 7.98 | 15.7 -
7.95 | 15.7 --
7.94 | 15.8 --
| 7.95 | 15.9 -- --
“{MW-8 13-Feb-90 50 | 7.63 | 15.0 510 41,42
7.67 | 15.6 510
7.69 | 15.5 510 5.8
MW-9 12-Feb-90 130 | 7.88 | 15.5 250 35.36
7.87 | 15.5 250
7.89 | 15.5 250
7.91 | 15.5 250
7.92 | 15.5 250 0.9
MW-10 06-Feb-90 53 | 7.67 | 15.5 870 16,17
7.70 | 15.4 860
7.70 | 15.5 870
7.72 | 15.5 870 6.5
MW-11 06-Feb-90 55.7 | 7.87 | 15.5 900 13,11,12,14,15
7.89 | 15.4 920
7.90 | 15.3 900
7.97 | 15.1 880 6.0
MW-12 14-Feb-90 36.6 { 7.46 | 15.9 990 50,51
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

WELL DATE SAMPLED[PURGE VOLUME[ PH TEMP | CONDUCT (D OXYGEN SAMPLE NUMBER
(gal) ( €) |(umho/cm) | (mg/L)
* +* *
7.49 | 15.9 990
7.51 | 15.9 990
7.53 | 15.9 990 2.1
MW-13 05-Feb-90 33 | 7.78 | 16.4 930 9,10
7.78 | 16.7 930
7.80  16.4 920 6.0
MW-14 05-Feb-90 50 | 7.85 | 16.0 950 6,7,8
7.85 | 16.1 960
7.89 | 15.9 950
7.91 | 15.8 890
7.93 | 15.9 930 3.3
MW-15 30-Jan-90 50 | 7.80 | 15.6 800 3,4,5
7.80 | 16.0 78C
7.81 1 16.0 738G
7.81 | 16.0 800 7.2
Mu-17 13-Feb-90 223 | 5.35 | 15.2 270 38,37,39,40
5.80 | 15.0 270
7.53 ] 15.3 280
7.54 | 15.3 280
7.65 { 15.1 280
7.70 | 14.9 280
7.76 | 14.% 280
: 7.79 | 14.8 280 0.6
6-537-E14 21-Feb-90 19 [ 8.14 | 14.4 210 53,52,54
8.16 | 14.4 210
B.16 | 14.4 210
B.16 | 14.4 210 7.3
6-540-£14 21-Feb-90 26.7 | B.14 6.6 190 48,45
8.17 6.6 180
8.19 6.6 150 11.4
6-541-E13A 14-Feb-90 31.5 | 7.77 | 14.3 260 46,47
7.83 | 14.6 260
7.85 {1 14.6 260 --
6-541-E13A 21-Feb-90 19 | 8.10 §{ 15.3 280 57
8.11 { 15.3 280
8.12 { 15.2 270
8.13 | 15.2 260
8.14 | 15.2 250 9.4
6-541-E138B 14-Feb-90 105 | 7.38 | 14.6 500 44,43,45
7.42 | 14.6 500
7.48 | 14.6 500
7.53 | 14.¢6 500
7.53 | 14.7 500 1.2
6-543-E12 21-Feb-90 19 | 7.61 | 17.1 550 55,56
7.62 | 17.1 540
7.65 | 17.1 540
7.71 | 16.9 525 6.8
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

WELL DATE SAMPLED|PURGE VOLUME] PH | TEMP | CONDUCT |D OXYGEN | SAMPLE NUMBER
(gal) ( C) [(umho/cm)| (mg/L)
%« * *
RICH-EAST 25-Feb-90 NA | 8.08 | 10.1 210 B 61,67
8.08 { 10.1 200
8.08 | 10.1 210 10.4
RICH-WEST 25-Feb-90 8.02 7.6 200 B 58,59,60
8.02 7.6 200
8.02 7.6 200 10.7

* Time series readings of pH, conductivity and temperature

during purgewater removal are listed in the order in which
they were recorded during each sampling event. The
original ground water sample sheets should be consulted
for specific details.
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Supyect TECHNICAL MEMORANDUM DOCUMENTING PROCEDURES USED DURING WELL
DRILLING, AND CONSTRUCTION

fo 5. W. Clark - C H4-55
cc: K. R. Fecht H4-56 z
W. H. Price $0-03 v
KRF File/LB '
¢
&
Scope E

This technical memorandum summarizes well drilling and well construction
activities in the 1100-EM-1 Operable Unit and soil sampling associated with
well drilling. These activities are under the direct control and supervision
of Westinghouse Hanford Company. Aguifer testing and well development are
discussed in other technical memoranda.

LIEa S 2 N 21

Purpose

nAany tx Lnen

The purpose of ground water monitoring well drilling and sampling activities
are to:

o ldentify physical characteristics of soil which may affect the retention
or transport of contaminants and any potential remediation alternatives

o Collect soil samples representative of subsurface material

o Construct resource protection wells to collect water quality samples,
water level data, and geclogic data.

The data will provide input to the CERCLA Remedial Investigation and
Feasibility Study of the 1100-EM-1 Operable Unit.

Location and Dates of Activities

Monitoring wells are located at the Horn Rapids Landfill and other areas in
the 1100 Area. Ground water monitoring well drilling (MW-1 through MwW-15
and MW-17) commenced on October 23, 1989 and ended on February 16, 1990.
Well construction commenced on November 1, 1989 and ended on

February 22, 1990 except MW-3 surface configuration work. Because of the
location of MW-3, it required below ground completion to accommodate heavy
vehicle traffic. Borehole camera surveys were run between January 29, 1950
and March 1, 1990.
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ministrative and Procedural ntrol

Ground water well drilling, soil sampling, and well construction were
controlled by WHC-CM-7-7, Environmental Investigations and Site
Characterization Manual; WHC-$-014 Revision 3, Generic Specification and

the 1100-EM-1 Operable Unit Work Plan (DOE/RL 88-23). Work was accomplished
by utilizing the following procedures:

EI1 1.4, Deviation from Environmental Investigations Imstructions ---
Establishes the requirements and methods for revision of
Environmental Investigations Instructions

E11 1.5, Field Logbooks --- Establishes the requirements for entering
information into field logbooks

EIT 4.2, Interim Control of Unknown Waste --- Establishes a system to
control the containment, labeling and tracking of drums of
unknown waste generated during well drilling and well
development activities

E11 5.1, Chain of Custody --- Establishes the requirements for
documenting and maintaining the chain of custody for
environmental samples from taking the sample to receipt at the
physical testing laboratory at 2101M Building in 200 tast Area

EIl 5.2, Scil and Sediment Sampling --- Establishes the general
requirements appiicable to soil sampling activities and to
provide descriptive guidelines for performing various individual
sampling techniques

Eil 5.4, Documentation of Drilling Equipment --- Establishes methods
for performing decontamination of drilling equipment,
straightness testing casing, downhole development equipment,
and sample collecting equipment for physical samples

EI1 6.1, Activity Reports of Field Operations --- Provides directions
for documenting daily field activities

EIl 6.4, Groundwater Resource Protection Well Maintenance --- Establishes
methods for installing development pumps, instailing Hydrostar
pumps, and performing borehole camera survey of wells.

EIT1 6.7, Groundwater Well and Borehole Drilling --- Provides requirements
: an?]genera11zed steps for the drilling of groundwater monitoring
wells
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EIl 6.8, Well Completion --- Specifies requirements for the completion
of groundwater monitoring wells

EIl 9.1, Geologic Logging --- Establishes methods and format for geologic
logging of material from the drilling of groundwater monitoring
wells

EII 10.2, Measurement of Ground-water Levels --- Establishes methods for
performing and documenting measurements of ground-water levels
in monitoring wells.

Records

Documents generated by the drilling, sampling, and construction activity
include: field log books, borehole logs, well summary sheets, chain of
custody records, sample analysis request forms, equipment decontamination
records, cable tool field activity reports, Washington state water well
completion report, well completion logs, drilling planning and release
forms, and well compietion forms.

Daily drilling and sampling activity was recorded in field activity reports,
borehole logs, and field logbooks. Field logbook numbers are WHC-N-306,
WHC-N-306-1, WHC-N-306-2, WHC-N-306-3, WHC-N-306-4, and WHC-N-306-5. Well
construction activity was recorded in field activity reports, well completion
logs, and field logbooks. Other records were generated as needed. The

well construction report and well summary sheets provide a concise verbal

and graphic summary of each well.

A1l documents or copies of documents are kept by the WHC Geosciences Group
in the project file. A1l original records generated from the 1100-EM-1

Operable Unit activities will be retained for permanent storage per EII
1.6, Records Management.

J. W. Lindberg, Scientist
Geosciences Group

dyl

A2-58



DOE/RL-90-18 NG

. ’ Int F-le
Westinghouse AT
Hanford Company ; emno
From: Environmental Technology Group 80210-89-042

rom:

Phone:  6-1038  H4-54

Date: May 4, 1989 URVEYS

subject; 1100 AREA BIOTIC SURVE

To: M. R. Adams H4-55

cc: J. W. Cammann H4-54

R. G. Mc¢Cain H4-55
R. M. Mitchel H4-55
R. V. Roeck H4-55

DSL File/LB

The attached letter report statuses the biotic surveys which have
been conducted during March and April at the Horn Rapids Landfill,
1100-2 Disposal Site, 1100-3 Disposal Site, 1100 Area Battery
Acid Pit, and Discolored Soil Site. This report is a revision to
the one previously transmitted to you on April 28, 1989,

If you have any questions, please contact me at 6-1038 or 3-5344.

vy

D. S. Landeen
Scientist

jar

Attachment
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BIOTIC SURVEY STATUS REPORT

Introduction

This ltetter report gives the status of the biotic surveys that were
conducted at some of the 1100 Area RCRA sites. These surveys are conducted
in accordance with procedure EII 5.3 Biotic Sampling, Rev 0. The sites that
are statused in this report include the following: Horn Rapids Landfill,
Discolored Soil Site, 1100 Area Battery - Acid Pit, 1100-2 Disposal Site and
the 1100-3 Disposal Site. Information on each site is given in the following
sections along with any recommendations for future efforts. Site maps are
also included depicting major habitat types and disturbances. It needs to be
pointed out that due to 2 relatively cold spring these surveys have probably
been conducted a 1ittle early to document some of che migratory species that
may use some of these sites. Some follow up surveys should be conducted in
May and early June at some of the sites. '

Battery Acid Pit (1100 Area)

The battery acid disposal site is a very small area that is located
directly behind the 1100 Area vehicle maintenance shop and the motor pool.
There are no obvious signs that this area was ever used for disposal and in
fact part of the area may have been paved over. This site is completely
devoid of any flora or fauna and is not an area that would be utilized to any
significant degree by plants or animals in the future due to its proximity to
the 1100 area maintenance activities. There is no need to conduct any more
biotic surveys at this site and any kind of future work here will not have any
negative impacts to the biotic environment.
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pDiscolored Soil Site

It is not immediately obvious that this area is a hazardous waste disposal
site; however, upon closer examination it appears that some surface disposal
may have occurred there in the past (possibly petroleum products). This site
as well as the immediate surrounding environs shows lots of manmade
disturbances. Major plant species occurring on this site include rabbitbrush,
tumbleweeds, tansy mustard, cheatgrass and Sandberg’s blue grass. The fact
that there are no sagebrush residing on this site indicate past disturbance.
None of the plants growing on this site show any visible signs of stress due
to possible uptake of contaminants. In fact, the plants actually growing on
the discolored areas {rabbitbrush and cheatgrass) appear to be doing well.

Very few visible signs of small mammals in the form or mounds or casts
were observed. Sometime in the distant past a badger dug some shallow
exploratory holes in the sloped sides. White crowned sparrows were observed
at this site on one occasion. A marsh hawk has been observed foraging in
this area. This site should be looked at in May and early June to document any
migratory bird species that may utilize this site.

00-2 Disposal Site !

This site which is located adjacent to the main highway and the nearby
railroad tracks near the 300 Area has obviously been disturbed by heavy
equipment blading and scraping operations in the past. Most of the top soil
has been removed exposing the underlying cobbles. Very little plant cover
exists on the cobbled area which is between the highway and the railroad
track. The major plant species which do occur to some limited extent on the
cobbled area include rabbitbrush, cheatgrass and tumbleweeds.

The other small part of this site which is located on the other side of
the railroad track has not been disturbed by heavy equipment operations and
has some sagebrush and Sandberg’s blue grass which indicate the lack of manmade

2
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disturbances in this area. Pocket mouse excavations are common here and
there are signs of past badger excavations. The only two bird species
observed at this site were the meadowlark and horned lark. The horned Tark
may be using the cobbled surfaces as a nesting area.

Some follow up surveys should be conducted at this site during May and
early Jupe.

1100-3 Disposal Site

This site is obviously a manmade pit that has undergone lots of
disturbance. The pit itself and the sides show lots of exposed cobbles with
very little topsoil left. Most of the vegetation at this site occur. or e
puter rim; however, some invader species like tumbleweed and cheatgrass are
growing in the pit. On the outer edges rabbitbrush, Sandberg’s blue grass
and sagebrush can be seen.

No signs of small mammal activity were observed in the pit itself. Horned
larks may be nesting among the cobbles and starling have been seen foraging
in the pit.

Some spot surveys could be conducted here in May and June just to verify l
previous observations.

Horn Rapids tandfill

This is a large site and has the most diversity in terms of flora and
fauna than all the other sites combined. The area has obviously been disturbed
by heavy equipment in the past and there is lots of visual evidence that this
area was used as a disposal site. There are numerous pits and depressions
scattered throughout the site as well as excavated berms. The whole site
has been disturbed by fire at one time, probably about 10 years ago.
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Major plant species observed at this site include rabbitbrush,
cheatgrass, Sandberg’s blue grass, tumbleweed, and plantain. Other plant
species observed include phlox, prickly pear cactus, bitterbrush, yarrcw,
goatsbeard, tansy mustard, tumblemustard, aster, and some native wheatgrass.
Because the area has been burned only a few sagebrush remain at this site.
The bitter brush is found growing in and immediately around the tire pit
area which is located centrally on the site.

Mammals observed (includes tracks) at this site include a small colony
of Townsend ground squirrels, pocket mice, cottontail rabbits, coyotes, mule
deer, and badgers. Some of the badger excavations near the ground squirrel
colony are recent. One excavation observed in a berm may be a den. Oniy
further observations could substantiate this.

Bird species observed at this site include ring billed gulls, kilideers,
ravens, marsh hawks, meadowlarks, horned larks, and long biiled curlews. The
surveys have probably been conducted a 1ittle too early to document other
migratory bird species that utilize this area. The Tong billed curlews have
been observed 50 to 150 yards off the site and no more than two pair have ever
been observed. It does not appear that this site or the surrocunding environs
have very many pair of curlews that are actually nesting at this site. Any
impact from sampling operations planned at the landfill should have a
negligible impact on the curlews. The long billed curlews are the principal
bird species of concern and further observations should verify whether or not
curlews are actually nesting and foraging on the landfill site.

{

Due to the large number of abandoned badger burrows and relative lack of
human interference this site should support burrowing owls, but as yet
burrowing owls have not been observed on the site. Further observations in
May and June should determine if the owls are residing on this site. If
further observations determine that burrowing owls are residing on the site
then measures should be taken to mitigate any potential disturbances.
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ummar

No visible evidence of plant or animal stress was observed at any of the
hazardous waste sites mentioned above. At the present time there are no
recommendations to collect or sample any of the flora or fauna for hazardous
waste constituents. If during the course of future observations, uptake or
transport of hazardous waste constituents is suspected then recommendations
for sampling will be provided.
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MEMORANDUM

T0: Russ Taylor

THROUGH: Clar Pratt

FROM: Jim Milton and Dennis Bowhay

SUBJECT: Bxxon NMuclear (meeting November 3, 1986)

DATE : October 31, 1986

On Octcoher 28, 1986 Mr. Charles W, Malody called to set up a meeting
with Russ et. al. on the possible sale of all or part of BExxon Nuclear
to a German Corporation. Mr. Malody relayed five specific concerns of
the clients investigating purchase. They are as follows with my associ-
ated response.

1. what are future liabilities concerning 1982 JUB Engineering's study
of leaking lagoons?

- On June 1983 we received a copy of a report to NRC describing the
leakage of wastewater from the Boxon treatment lagoons. The report
described a plume 40 to 50 feet deep by 500 to 600 feet wide by
1000 to 11000 feet lang exterding northwesterly fram the Exxon
facilities. Contaminant levels were judged not to have a detrimen-
tal impact on the public due to restricted land use in the area
(south part of 300 area) and no effect on the Columbia River, which
the plume is projected to reach in 75 years. Contamination levels
exceed EPA drinking water standards as follows: NO., standard of 10
mg/] exceeded by a high of 70 mg/1; Fluorides standird of 2 mg/l
exceaded by a high of 17 mg/1; and a SO, standard of 250 exceeded
by a high of 423.

‘1¢ JaqolnQ [ALABojcog ‘Jordw] "y 03 owap]
A3oooqg ‘Keymog " pue ‘'p 'UOIIW

9861

Remedial action has been taken with the installation of double
lined lagoon with monitoring required by the State Waste Discharge
Permit.

Figqure 9 page 18 of JUB Engineer's Report shows test wells and the
location of the projectad plume of contaminated groundwater. The

downstrean plure area gshould be investigated to ensure that there

are no corduits for dowrsard migration of pollutants into the lower
agquifer.

The report submitted basically complies with requirements for
designation under Part III of WDOE Cleamip Policy, Ground Water
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Protection Levels. This epill has not bee through the farmal
process because it preceded the Policy. Follow up for Protection
Cleanup Levels requires long temm monitoring to verify that there
is no threat to public health or the enviromment. This is a
condition of the State Waste Discharge Permit. No additional
requirements are anticipated other than monitoring of the plume and
ensuring that lower agquifers are not vulnerahle,

Are there any changes regarding Gaseous Flucrides Emissions and/or
testing.

In 1983 the NRC required that the fluoride stack sampling method
used by Exxon Nuclear be approved by the State of Washington. A
report was sutmitted along with a2 sampling program. That progra
was approved by this office, after consultation with WDOE monitor-
ing experts, March 23, 1983. No major changes to Fluoride limits
or testing procedures have occurred since that time which would
result in the need for modification.

WDOE Policy on G.W. use ard discharge to it?

G.W. use is by permit evaluated on a case by case basis. There are
no known pre—existing uses or conditions which would impair addi-
tion withdrawals in that area.

Discharge requires known reascnable and available treatment prior

_to discharge and protectiaon of groundwaters {drinking water

standards) for additional future uses. SEPA review, an engineering

report and P & S approval is required for treatment and/or disposal
facilities.

Waste discharge permit renewal?
The current permit expires May 27, 1987.

If and when the City of Richland gets up to full speed on their
Fretreatment program the permitting responsibility could shift to
the city with state oversight. It is not anticipated that this

would have a material impact on the discharge requirements unless
problems with the city's WWIP are traced to the Bowmn discharge.

Dangerocus waste designation of Waste Starage lagoon?

There is the need to detemine if individual waste streams and/cr

the cambined wastes are dangercus waste. The only point which has
freviously been evaluated has been the discharge to Richland STF.

Since the new lagoons are built to dangercus waste lagoon standards
they have been assigned a low priocrity for follow up.

Last information we have is that their Waste Storage Impoundments
were being evaluated by Olympia - Status unknown?
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Bxon Ruclear Meeting

Octcber 31, 1986

Page 3

This appears to be major area for potent.a’ future impact on this
facilities. Such impact would basically be administrative assuming
no urusual firdings.

JM:ch
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Northwest

MEMORANDUM

T0 MIKE ROMSOS, RHO

67

FROM JOE NESSEL, CHEMIST .-
NORTHWEST ENVIROSERVICE INC.

DATE NOVEMEER S, 1986
RE TANK IN 1171 Bus GaraGe (RWTIFREEZE TawK )

On Ozctober 27, 1586 employees ©f Northwest EnviroService
removed material from and cleaned an underground tank in
Building 1171 Bus Garage. This tank has been cleaned to the
degree that any material except potable water may be placed
inte it without " being contaminated by the material
previcusly contained in the tank.

3-22

Page 1 of 1

PO Bosr 26222 » Seatlie, WA DB124 » 1500 Airpont Way South ¢ Seattle, WA 98134 » Phone {208} 8221080
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ﬁ Baﬂe"e Project Number

Pacific Northwest Laboratories internal Distribution
RE Fitzner
RH Gray
Date December 8, 1988 LE Rogers
File/LB
To Roy Gephart

Feom Bill Rickard u/ﬂﬂ“g"‘k

subect  NESTING BIRDS NEAR HORN RAPIDS LANDFILL

Two species of wild birds nest in the vicinity of the Horn Rapids landfill
that require special attention because their populations are diminishing in
eastern Washington and are being considered by federal and/or state agencies
as candidates for special protection under the endangered species act. These
are the long-billed curlew, Numenius americanus and swainson's hawk, Buteo
swainsoni. The curlew nests on the ground in sparse stands of cheatgrass and
the hawk nests in trees that are isolated from human intrusions.

‘g JoquIaoa(y
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The most critical time in nest desertion caused by human intrusion is in the
egg-laying and early incubation stages of nesting. Long-billed curlews arrive
on the Hanford Site on or about March 15. They begin to nest by April i and
the young are out of the nest by May 1. Swainson's hawks arrive in mid-April,
nesting begins by May 1 and the young are in the nest by June 1. Hawks remain
around the nest through the summer and leave by early September. The birds
are not on the Hanford Site in autumn and winter months.

There is a Swainson's hawk nest in a black locust tree located about 1.5 km
west of the landfill on the Hanford Site. It has a history of successful
nesting. The landfill is probably far enough removed from the nest that hawks
would probably not desert the nest under normal construction activities at

the landfill. However, workers should be advised not to approach the nest by
foot or by automobile during the nesting season.

Long-billed curlews nest near the landfill largely because the absence of
human disturbance provided by the security fence around the Hanford Site.
Workers should be advised to confine their activities to the immediate work
area at the landfill and do not drive or walk through the area other than
along the access road.

Some useful reference are listed below.

REFERENCES

Poole, L. D., N. V. Marr, and 5. M. McCorquodale. 1988. Productivit

y
Ho;talit! and Response to Disturbance of Nesting Swainson's Hawks on fﬁe Hanford
1 e. NL- .

Fitzner, R. E. 1978. Behavioral Ecolog; of the Swainson's Hawk (Buteo
swainsoni) in Southeastern Was ington. .U. Thests Washington State

University, Puliman, Washington.

RECEWED
DEC -8 1988
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Roy Gephart
December 8, 1988
Page 2

Allen, J. N. 1980. “The ecological Behavior of the Long-Billed Curlew in
Southeastern Washington." Wildlife Monograph, 73.
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APPENDIX B
GEOPHYSICAL SURVEY RESULTS

The results from the geophysical survey are summarized on the 11 figures provided
in this appendix. The figures were obtained from Sandness et al. (1989).

Sandness, G.A., E.V. Allen, and D. K. Larsen, 1989, Report on Geophysical Surveys at Four
Inactive Waste Burial Sites in the 1100-EM-1 Operable Unit, WHC-MR-0073, Westinghouse
Hanford Company, Richland, Washington.
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APPENDIX C
SOIL GAS SURVEY RESULTS

The results from the soil gas survey conducted in September 1989 by PNL are
provided in the tables in this appendix. The results are from Evans (1989). Results from
1100-3 are not provided in this appendix because the results were omitted from Evans
(1989). Sampling locations are noted in Figures 2-5, 2-6, 2-7 and 2-8 in Section 2 of the text.

Analyses for tetrachloroethene (PCE), 1, 1, 2-trichloroethene (TCE), 1, 1, 1-trichloroethane
(TCA) are provided in this appendix.

Evans, ].C., 1989, 1100-EM-1 Soil Gas Survey Final Report, WHC-MR-0072, Westinghouse
Hanford Company, Richland, Washington.
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BRI

Table C-1. Target Compcunids tor the 1100-EM-1 Soil Gas Surveys

benzene

carbon tetrachloride
chloroberzene
chloroform
1,1-dichloroethane
1,2-dichloroethane
cis-dichloroethene
trans-dichloroethylene
ethyl benzene

heptane

hexane

methylene chloride
methylethyl ketone
methylisobutyl ketone
octane
tetrachlorethene
toluene
1,1,1-trichloroethane
trichloroethene
m+p-Xylene

0-Xylene

C1
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Table C-2. 1100-1 Battery Acid Pit Soil Gas Data

' Collection TCA PCE
_Site 1D ~Date La/l) L/l
1100-1-SG-CEN-1A 6/26/89 0.01 0.005
1100-1-SG-CEN-2A 6/30/89 0.05 0.006
1100-1-SG-CEN-3A 6/26/89 0.04 0.012
1100-1-SG-NE-1A 6/30/89 0.03 0.013
1100-1-8G-SE-1A 6/30/89 0.02 0.004

Source: Evans 1989

C-2
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C-3

Table €-3. 1100-2 Paint and Solvent Pit Soil Gas Data
— Site ID Lollection Date  BCE (ug/L)
1100-2-SG-AlA 03/09/8% 0.071
1100-2-SG-A2A 03/09/89 0.010
1100-2-56-A3A 03/10/8% 0.003
1100-2-SG-BlA 03/09/89 0.011
1100-2-SG-B3A 03/10/89 0.013
1100-2-S6-B4A 03/10/85% <0.005
1100-2-5S6-ClA 03/08/89 0.016
1100-2-56-C2A 02/21/89 0.004
1100-2-56-C3A 02/23/89 0.039
1100-2-5S6-C4A 03/13/8% 0.005
1100-2-SG-C5A 03/13/8% 0.013
1100-2-56G-D1A 03/08/8% 0.02]
1100-2-SG-D2A 02/21/89% 0.010
1100-2-SG-D3A 02/22/89 <0.002
1100-2-SG-D5A 03/14/89 <0.002
1100-2-S6-E1A 03/08/89 0.017
1100-2-5G-E2A 02/21/89 <0.002
1100-2-SG-E3A 02/22/89 <0.002
1100-2-SG-E4A 03/14/89% <0.002
1100-2-SG-E5A 03/14/8% <0.002
1100-2-SG-EE1A 03/07/88 <0.002
1100-2-5G-F1A 02/27/89 0.006
1100-2-5G-F2A 02/21/89 <0.002
1100-2-SG-F3A 02/22/89 0.010
1100-2-SG-F4A 03/14/89 <0.002
1300-2-SG-FBA 02/10/89 <0.002
1100-2-5G6-FF1A 03/07/8% <0.002
1100-2-5G-FF2A 03/02/89 0.290
1100-2-S6-61A 02/27/89% 0.007
1100-2-5G-G2A 02/17/8% <0.002
1100-2-SG-G28B 02/21/89 <0.002
1100-2-SG-63A 02/22/8% 0.003
1100-2-SG-54A 02/17/89 0.002
1100-2-56-G5A 03/14/89 <0.002
1100-2-SG-66A 03/14/89 0.006
1100-2-SG-661A 03/02/89 0.011
1100-2-SG-H1A 02/27/89 0.120
1100-2-S6-H2A 02/17/89 0.020
1100-2-56G-H2B 02/21/89% 0.020
1100-2-SG-H3A 02/22/89 0.140
1100-2-SG-H4A 02/17/8% 0.020
1100-2-SG-H5A 03/14/8% 0.007
1100-2-5G-H6A 03/14/89 0.011
1100-2-SG-H7A 03/14/89 0.014
1100-2-SG-HH1A 03/02/89 0.049
1100-2-SG-11A 02/23/89 0.440
1100-2-56-118 02/23/8% 1.200



DOE/RL- 90-18

Table C-3. (Cont'd.)

Site 1D Collection Date  PCE (uQ/l)
1100-2-S6-11C 02/23/89 0.270
1100-2-56-12A 02/17/89 1.200
1100-2-SG-13A 02/17/89 1.700
1100-2-SG-13B 02/21/88 2.500
1100-2-5G-14A 02/17/89 0.220
1100-2-SG-148 02/21/88 0.310
1100-2-SG-15A 03/15/89 0.751
1100-2-S6-16A 03/14/89 0.570
1100-2-5G-]7A 03/14/89 0.596
1100-2-SG6-112A 03/07/89 0.009
1100-2-SG-J1A 02/23/89 17.000
1100-2-8SG-J2A 02/23/89 727.000
1100-2-S6-J28 02/23/88 §21.000
1100-2-5G-J2C 02/23/8% 676.000
1100-2-8G-J3A 02/23/8¢% $.500
1100-2-5SG-J3B 02/23/89 5.800
1100-2-56-J3C 02/23/8% $.600
1100-2-56-J4A 02/23/8% 0.039
1100-2-SG-J5A 03/15/89 2.200
1100-2-5G-K1A 02/28/89 3.300
1100-2-56-KZA 03/20/89 4.780
1100-2-5G-K2B 03/20/89 5.400
1100-2-SG-K2C 03/23/89 14.000
1100-2-5G-K2D 03/23/89 10.610
1100-2-5SG-KZE 03/23/89 11.600
1100-2-SG-K2F 03/23/89 9.800
1100-2-5G-K2G 03/29/89 6.080
1100-2-SG-K2H 03/25/89 6.300
1100-2-SG-K21 03/29/89 5.920
1100-2-S6-K2J 03/29/89 6.900
1100-2-SG-K3A 03/15/89 17.300
1100-2-56G-K3B 03/16/89 5.070
1100-2-5G-L1A 02/28/89 1.300
1100-2-5G-L2A 03/01/89 3.430
1100-2-5S6-L3A 03/01/89 1.200
1100-2-SG-L4A 03/01/89 0.370

C4
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Table C-4.

_Site ID

600-HRD-5G-AlA
600-HRD-SG-A2A

600-HRD-SG-A3A -

600-HRD-SG-A4A
600-HRD-SG-ASA
600-HRD-SG-ABA
600-HRD-SG-A7A
600-HRD-SG-ABA
600-HRD-SG-A9%A
600-HRD-SG-AALA
600-HRD-SG-AA2ZA
600-HRD-S6-AA3A
600-HRD-5G-AA4A
600-HRD-SG-AABA
600-HRD-S5G-AABC

600-HRD-SG-AATA

600-HRD-SE-B1A
600-HRD-SG-B2A
600-HRD-5G-B3A
600-HRD-SG-B4A
600-HRD-5G-B5A
600-HRD-SG-B6A
600-HRD-SG-B7A
600-HRD-5G-BBA
600-HRD-SG-BYA
600-HRD-SG-B10DA
600-HRD-SG-BB1A
600-HRD-SG-BB2A
600-HRD-56-BB3A
600-HRD-SG-BB4A
600-HRD-SG-BB5A
600-HRD-SG-BB6A
600-HRD-SG-C1A
600-HRD-S6-C2A
600-HRD-SG-C3A
600-HRD-S6-C4A
600-HRD-SG-C5A
600-HRD-SG-CHA
600-HRD-SG-C6EB
600-HRD-SG-C7A
600-HRD-5G-CBA
600-HRD-56-C9A
600-HRD-SG-C10A
600-HRD-SG-C11A
600-HRD-SG-CC1A
600-HRD-SG-CC2A

W e

Collection

03/30/89
03/30/89
03/30/89
04/03/89
04/03/89
04/03/89
04/03/89
04/03/89
04/03/89
03/30/89
03/30/89
03/30/89
03/30/89
03/29/89
03/29/89
03/29/89
04/04/89
04/04/89
04/04/89
04/04/89
04/04/89
04/04/89
04/03/89
04/03/89
04,/03/89
04/03/89
03/30/89
03/29/89
03/29/89
03/29/89
03/29/89
03/30/89
04/04/89
04/04/89
04/04/85
04/05/89
04/05/89
04/05/89
04/05/89
04,/05/89
04/05/89
04/05/89
04/05/89
04/05/89
03/30/89
03/29/89

TCE
Lm/L)

0.200
0.040
<0.010
0.010
0.010
<0.010
<0.010
0.022
<0.010
0.030
<0.010
0.030
<0.010
<0.010
<0.010
<0.010
0.070
0.190
0.030
0.200
0.030
0.030
0.010
0.020
<0.010
<0.010
<0.010
<0.010
0.010
0.010
<0.010
<0.010
0.820
1.940
0.340
0.220
0.022
0.09%0
0.090
0.070
0.105
0.030
0.120
0.030
0.010
<0.010

C-5

Horn Fapi:ds Landfill Soil Gas Data

TCA
Lg/L)

0.110
0.050
0.010
0.010
0.050
0.010
<0.010
0.023
0.020
0.080
0.020
0.120
0.030
<0.010

'<0.010

0.010
0.010
0.060
0.030
0.240
0.030
<0.010
0.020
0.030
<0.010
<0.010
0.050
0.050
0.060
0.010
0.040
<0.010
0.160
0.500
0.070
0.080
0.050
0.060
0.050
0.050
0.060
0.020
0.040
<0.010
0.090
0.020

PCE

0.006
0.004
0.012
<0.002
0.002
<0.002
<0.002
0.017
0.012
0.006
0.003
0.147
0.002
<0.002
<0.002
<0.002
<0.002
0.002
<0.002
0.010
0.004
<0.002
0.004
0.004
<0.002
0.002
0.00%
0.007
0.013
<0.002
0.010
<0.002
0.007
0.025
0.003
0.004
0.004
0.004
0.004
0.005
0.006
0.002
0.003
<0.002
0.015
0.002



Site ID

600-HRD-SG-CC3A
600-HRD-5G-CC4A
600-HRD-SG-CCSA
600-HRD-56-CCBA
600-HRD-SG-DIA
600-HRD-56-D1B
600-HRD-SG-D2A
600-HRD-SG6-D3A
600-HRD-SG-D4A
600-HRD-5G6-D5A
600-HRD-SG-D6A
600-HRD-SG-D7A
600-HRD-SG-D8A
600-HRD-S6-D9A
600-HRD-SG-D10A
600-HRD-5G-D11A
600-HRD-SG-D12A
600-HRD-SG-DD1A
600-HRD-SE-DD2A
600-HRD-5G-DD3A
600-HRD-SG-DD4A
E00-HRD-SG-DOSA
600-HRD-SG-DDEA
600-HRD-SG-E1A
600-HRD-SG-E2A
600-HRD-SG-E3A
600-HRD-SG-E4A
600-HRD-SG-E5A
600-HRD-SG-E58
600-HRD-SG-E6A
600-HRD-SG-E6B
600-HRG-SG-E7A
60C-HRD-SG-E8A
600-HRD-SG-ESA
600-HRD-SG-E10A
600-HRD-5G-E11A
600-HRD-SG-E12A
600-HRD-SG-E13A
600-HRD-SG-F1A
600-HRD-SG-F2A
600-HRD-5G-F3A
600-HRD-SG-F3B
600-HRD- SG-F4A
600-HRD-SG-F5A
600-HRD-SG-F6A
600-HRD-SG-F7A
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Table C-4.

03/28/89
03/28/89
03/28/89
03/28/89
04/06/89
04/05/89
04/06/89
04/06/89
04/06/89
04/06/89
04/06/89
04/10/89
04/06/89
04/06/8%
04/06/89
04/05/89
04/05/8%
03/28/89
03/28/85
03/28/89
03/28/89
03/29/8%
03/28/8%
04/11/85
04/11/88
04/11/89
04/12/89
04/11/89
04/11/89
04/10/89
04/10/89
04/10/85
04/12/89
04/10/89
04/10/89
04/10/89
04/10/89
04/10/89
04/29/89
04/20/85
04/13/89
04/13/89
04/14/89
04/13/89
04/13/89
04/14/89

Collection

C-6

(Cont'd. )

TCE
L/L)

<0.010
<0.010
<0.010
<0.010
4.740
4.700
l 0570
0.730
1.860
2.760
0.960
0.780
0.890
0.100
0.080
0.150
0.040
<0.010
<0.010
<0.010
<0.010
0.010
<0.010
0.870
0.810
0.800
0.120
0.160
0.120
0.020
0.020
0.110
0.120
0.160
0.100
0.010
0.040
0.050
0.050
0.0i0
0.050
0.040
0.020
0.020
0.020
0.090

TCA

<0.010
0.060
0.020
0.020
1.190
1.400
0.360
0.100
0.200
0.100
0.024
0.070
0.110
0.020
0.010
0.060
0.016
0.020
0.010
.010
.010
.010
.0l0
.060
.060

.010
.010
.010
010
.010
.010
0.010
0.020
0.030
<0.010
0.010
0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
0.010

AAAA A A A
00000000 0CO000O

PCE

<0.002
0.003
0.004
0.002
0.035
0.045
0.00%
0.004
0.011
0.012
0.004
0.00¢
0.016
0.004
0.003
0.004
<0.002
0.004
<0.002
<0.002
<0.002
0.003
<0.002
0.003
0.007
0.003
0.005
<0.002
<0.002
<0.002
<0.002
<0.002
0.004
0.004
0.003
<0.002
0.002
0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002



—Site ID

600-HRD-SG-F78
600-HRD-SG-FBA
600-HRD-SG-FSA
600-HRD-56-F10A
600-HRD-8G-F11A
600-HRD-SG-F12A
600-HRD-SG-F13A
600-HRD-SG6-F14A
600-HRD-S6-6]A
600-HRD-56-62A
600-HRD-S6-63A
600-HRD-SG-84A
600-HRD-SG-648B
600-HRD-5G-GSA
600-HRD-SG-658B
600-HRD-SG-G12A
600-HRD-SG-613A
600-HRD-SG-G14A
600-HRD-5G-6]5A
600-HRD-SG-HI1A
600-HRD-SG-H2A
600-HRD-SG-HTA
600-HRD-SG-H14A
600-HRD-SG-H15A
600-HRD-SG-H16A
600-HRD-SG-J1A
600-HRD-5G-J3A
600-HRD-S6-J6A
600-HRD-5G-J12A
600-HRD-56-J16A
600-HRD-5G-J17A
600-HRD-SG-K1A
600-HRD-SG-K2A
600-HRD-5G-K3A
600-HRD-5G-K5A
600-HRD-SG-K11A
600-HRD-5G-K]2A
600-HRD-56-K13A
600-HRD-S6-K13A
600-HRD-5G-K]5A
600-HRD-56-K)7A
600-HRD-5G6-K18A
600-HRD-5G-L1A
600-HRD-SG-L4A
600-HRD-5G-L5A
60C-HRD-SG-L6A

Table (-4,

Collection

04/14/85
04/13/8%
04/13/89
04/13/85
04/13/89
04/13/89
04/13/85
04/13/8$
04/17/89
04/17/85
04/17/8S
04/17/85
04/17/85
04/18/89
04/18/89
04/17/85
04/14/89
04/14/89
04/14/89
04/17/89
04/18/89
04/17/83
05/10/89
05/10/8¢
05/10/8%
04/17/8%
04/18/89
04/18/85
04,/20/88
05/10/89
05/10/85
04/18/89
04/18/85
04/18/89
04/18/89
04/19/85
04/19/89
04,/20/89
05/10/89
04/20/89
05/10/89
05/10/89
04/18/89
04/19/89
04/19/89
04/19/89

{Cont'd.)

TCE
Lg/L)

0.100
0.050
0.140
o.‘oo
0.010
0.010
0.020
0.010
0.170
. 0.110
0.020
0.020
o.ozo
0.040
00 150
<0.010
<0.010
<0.010
<0.010
1.400
0.420
0.150
0.010
0.010
0.010
0.030
0.090
0.980
<0.010
<0.010
<0.0]0
0.330
0.060
0.080
0.380
<0.010
<0.010
0.007
0.010
<0.010
<0.010
<0.010
0.710
0.020
0.070
0.070

<0.010
<0.010
<0.010

0.020
<0.010
<0.010
<0.010

0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010

PCE

<0.002
0.002
0.007
0.026
<0.002
<0.002
0.002
<0.002
0.002
<0.002
<0.002
<0.002
<0.002
0.003
0.005
<0.002
<0.002
<0.002
<0.002
0.198
0.270
0.019
<0.002
<0.002
<0.002
0.117
0.714
0.040
0.009
<0.002
<0.002
0.280
o. 180
00053
0.046
<0.002
o.ooz
<0.002
<0.002
0.009
<0.002
<0.002
0.02]
<0.002
0.008
0.002



—_Site 1D

600-HRD-SG-L7A
600-HRD-SG-L10A
600-KRD-S6-L11A
600-HRD-SG-L12A
600-HRD-SG-L128
600-HRD-56-L17A
600-HRD-56-L178
600-HRD-SG-L18A
600-HRD-S6-MIA
600-HRD-SG-M7A
600-HRD-S6-MBA
600-HRD-SG-MSA
600-HRD-5G-M10A
600-HRD-SG-M11A
600-HRD-SG-M18A
600-HRD-SG-N1A
€00-HRD-SG-N7A
600-HRD-SG-N14A
600-HRD-SG-N]SA
60C-HRD-5G-N1€A
600-HRD-SG-N17A
60C-HRD-SG-N18A
600-HRD-SG-PlA
600-HRD-SG-P2A
600-HRD-SG-P3A
60C-HRD-SG-PSA
600-HRD-SG-P]2A
600-HRD-SG-P13A
600-HRD-5G-Pl14A
600-HRD-SG-P15A
600-HRD-SG-P17A
600-HRD-SG-R]A
600-HRD-SG-R2A
600-HRD-SG-R3A
600-HRD-SG-R6A
600-HRD-SG-RBA
600-HRD-SG-RGA
600-HRD-SG-R12A
600-HRD-SG-R13A
600-HRD-SG-R138
600-HRD-5G-R14A
600-HRD-5G-R14B
600-HRD-SG-R15A
600-HRD-SG-R158
600-HRD-SG-R16A
600-HRD-5G6-S1A
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Table (-4.

Collection

04/19/89
04/19/89
04/19/89
04/19/89
04/18/89
08/10/78
05/10/89
05/10/89
04/20/89
05/05/89
05/05/89
05/05/89
05/05/89
05/05/89
05/04/89
05/05/89
05/05/89
05/02/89
05/04/89
05/04/89
05/04/89
05/04/85
05/03/89
05/03/89
05/03/89
05/01/85
05/01/8%
05/01/8¢%
05/01/89
05/04/89
05/04/89
05/03/89
05/03/89
05/03/89
05/03/89
05/05/89
05/01/89
05/02/89
05/01/89
05/01/89
05/04/89
05/04/89
05/03/89
05/03/89
03/27/89
03/23/89

C-8

(Cont'd.)

TCE
Le/l)

0.060
00030
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
0.202
<€0.010
0.010
<0.010
<0.010
<0.010
<0.010
0.860
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
0.740
0.080
0.230
0.020
<0.010
<0.010
<0.010
0.010
<0.010
0.060
0.040
" 0.830
0.050
<0.010
0.010
0.050

0.040

0.020
00020
0.010
<0.010
<0.010
0.010
0.130

TCA

<0.010

<0.010 -

<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<€0.010
<0.010
<0.010
<0.010
<0.010
<0.010

0.020
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010

0.030
<0.010

0.010
<0.010

0.020

0.010
<0.010
<0.010
<0.010
<0.010

0.010

0.040
<0.0]0
<0.010

-<0.010

0.040
0.050
0.030
0.020
0.010
<0.010
0.010
0.010
0.010

PCE

<0.002
<0.002
<0.002

0.009

. 0.008

<0.002
<0.002
<0.002

0.005
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002

0.006 -

<0.002
<0.002
€0.002
0.04)
0.032
<0.002
0.005
0.002
0.007
<0.002
<0.002
0.023
0.004
<0.002
0.026
€0.002
<0.002
0.010
<0.002
<0.002
<0.002
0.005
0.004
0.003
0.012
0.007
0.009
0.013
0.013
<0.002



Site ID

600-HRD-SG-S2A
600-HRD-5G-S3A
600-HRD-SG-S4A
600-HRD-5G-55A
600-HRD-SG-S6A
600-HRD-5G-S7A
600-HRD-5G-S7B
600-HRD-SG-SBA
600-HRD-5G-S5A
600-HRD-SG-S11A
600-HRD-5G-512A
600-HRD-SG-S13A
600-HRD-5G-S13B
600-HRD-SG-514A
600-HRD-SG-S15A
600-HRD-SG-TI1A
600-HRD-SG-T2A
600-HRD-SG-T3A
600-HRD-5G-T4A
600-HRD-SG-T5A
600-HRD-5G-T6A
600-HRD-3G-T63
600-HRD-5G-T6C
600-HRD-SG-T7A
600-HRD-5G-T8A
600-HRD-5G-T9A
600-HRD-SG-T5B
600-HRD-SG-T10A
600-HRD-SG-T11A
600-HRD-5G-T12A
600-HRD-SG-T13A
600-HRD-SG-T14A
600-HRD-SG-U1A
600-HRD-SG-U2A
600-HRD-SG-U3A
600-HRD-SG-U4A
600-HRD-SG-USA
600-HRD-SG-UEA
600-HRD-SG-U7A
600-HRD-SG-UBA
600-HRD-SG-U9A
600-HRD-SG-U10A
600-HRD-SG-U108
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Table (-4,

Collection
—Date

03/23/89
03/23/89
03/23/89
03/23/89
03/27/89
03/28/89
03/28/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/23/89
03/23/89
03/23/89
03/21/89
03/21/89
03/23/89
03/23/89
03/23/89
03/21/89
03/21/89
03/21/89
03/21/89
03/23/89
03/23/89
03/21/89
03/20/89
03/20/89
03/17/89
03/17/89
03/17/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89

(Cont'd.)

TCE
Lg/L)

0.670
1.290
0.450
0.010
<0.010
2.470
2.440
1.880
0.050
. 0.010
0.030
0.110
0.100
0.100

A
M D O00000000— 000N DO=MNODOODODODOO00O
L ] * * L] L] - L] . L] [ 3 - . - - - - - - - . L] - L] L3 . L] - -
L=
)
Ve ]

TCA

0.040

0.
0.
<0.
<0.
0.
0.
0.
0.
<0.
0.
0.
0.
0.
0.

<0
<0

100
060
010
010
080
080
130
010
010
010
020
020
040
080

.010
.01¢C
D45
.064
- <0.
<0.
<0.
<0.
.133
122
086

010
010
010
010

0.060

0.
0.
0.
0.
0.
<0.
<0.
0.
0.
<0.
<0.
<0.
0.
0.
0.

086
081
043
298
398
010
010

167 -

053
€10
010
010
031
118
108

0.081
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APPENDIX D
METEOROLOGICAL DATA
CITY OF RICHLAND AIRPORT AND THE 300 AREA

This appendix presents wind velocity data from the Richland Airport and the 300 Area for
the period 1982 through 1989. Both stations are operated by PNL, who provided the data on
computer disk.

The average wind velocity is recorded on an hourly basis at both stations, yielding a total
of 78,840 possible observations for the period covered. The data were generally complete with
the exception of a large gap in the 300 Area data set from 1984 through most of 1985. Each
hourly observation was entered onto a computer database. Average wind speed was recorded
in mi/h and average wind direction was recorded to the nearest 10°.

In analyzing the data, individual hourly averages for wind speed and direction were
combined to form daily averages to reduce the number of observations. The daily averages
are shown on Figure D-1 through D4 for the period of the data. The averaging process
masks diurnal periodicities, but preserves the larger structural scale, such as seasonal and
climactic periodicities.



DOE/RL-%0-18

This page left intentionally blank.



D-2

D-3

D-4

DOE/RL-90-18

Appendix D Contents

Description

Daily Average Wind Direction
Daily Average Wind Direction
Richland Airport, 1982 - 1989

Daily Average Wind Speed,
300 Area, 1982 - 1989 . ... ...

Daily Average Wind Speed,
Richland Airport, 1982 - 1989

!

300 Area, 1982 - 1989 .. ... ... .. ... .. ... ...
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Figure D-1. Daily Average Wind Direction, 300 Area, 1982-1989.
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Figure D-2. Daily Average Wind Direction, Richland Airport, 1982-1989.
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Figure D-3. Daily Average Wind Speed, 300 Area, 1982-1989.

81-06-1/30d



ra

Daily Average Wind Speed (mi/h)

25

20—

15

10

-
1982 1983 1984 = 1985 1986 1987

1988

1989

Figure D-4. Daily Average Wind Speed. Richland Airport, 1982-1989.
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APPENDIX E
AIR QUALITY MONITORING RESULTS

Air quality monitoring results are reproduced from Glantz and Laws 1990. Semivolatile
organic results from 1100-1, are not provided in Subappendix E-4 because these results were
omitted from Glantz and Laws 1990. Corrections to data as originally reported have been noted
where appropriate.

Glantz, CS. and G.L. Laws, 1990, Air Quality Monitoring for the 1100-EM-1 Remedial
Investigation: Phase 1 Sampling, Pacific Northwest Laboratory, Richland, Washington.
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Subappendix E-1 Meteorological Data for First Round Ambient
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Subappendix E-2  Sampling Parameters .. ..................... .. ..., E2-1

Subappendix E-3  Laboratory Analyses of Carbon Molecular Sieve
Samples (Volatile Results) ........... ... ........... E3-1

Subappendix E4 Laboratory Analyses of Polyurethane Foam
Samples (Semivolatile Results) . ................. ... E4-1
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Subappendix E-6  Laboratory Analyses of Filter Samples For
ASDestOs . .. ... ... E6-1
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SUBAPPENDIX E-1
METEOROLOGICAL DATA FOR PHASE 1 MONITORING EVENTS
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METEOROLOGICAL DATA FOR PHASE I MONITORING EVENTS

Meteorological data for Phase I monitoring events are presented in this
appendix. The data were collected from Hanford meteorological monitoring
stations located near the waste sites (the 300 Area and Richland stations) or
from 2 portable meteorological tower that was deployed near the waste site
just before most monitoring events. The 300 Area meteorological monitoring
station is located near Highway 4S (Stevens Drive), under 1 mi (1.6 km)
north-northeast of the Horn Rapids Landfill. The Richland meteorological
monitoring station is located on the roof of the Richland Airpert control

tower. This station is about 2 mi (3 km) south-southwest of the 1100-2 and
1100-3 Disposal Pits.

The portable meteorological monitoring tower was scheduled to measure
- meteorological conditions during most monitoring events. Data from the 300

Area or Richland Airport stations were used when supplementary data were not
collected.

El-1
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Meteorological Data Collected During Monitoring Event "8*
Monitoring at the 1100-2 and 1186-3 Disposal Pits
Date: April 3, 1989

Data were collected using the supplementary monitoring tower. The portable
tower was located 200 ft (60 m) southwest of the 1100-3 Disposal Pit 3.

Temperature at start of monitoring event: 62°F (17°C
Temperature at end of monitoring event: 63°F (17°C

The wind direction presented below is the mean direction the wind was blowing
from during each 15 min averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtain)the mean transport direction (the direction the wind was blowing
toward).

Wind Wind
Time Time Direction Speed
{PDT) (PST) (from N) (mph)
13:00 12:00 220° 8.3
13:15 12:15 250° 9.1
13:30 12:30 240° 9.4
13:45 12:45 280° 7.3
14:00 13:00 295° 6.3
14:15 13:15 250° 7.9
14:30  -13:30 295° 6.0
14:45 13:45 255° 8.4
15:00 14:00 240° 7.9
15:15 14:15 260° 7.3
15:30 14:30 265° 7.5
15:45 14:45 260° 11.0

E1-2
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Meteorological Data Collected During Monitoring Event "C"
Stanéara Monitoring at the Horn Rap1as Eanh?ill
Date: May 2, 1989

The datalogger for the supplementary monitoring tower failed during this
monitoring event. Representative data are available from the 300 Area and
Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: s 69°F (21°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtain)the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Wind Wind

Time Time Direction Speed

- (PDT) {PST) ~ (from N) (mph)
11:00 10:00 230° 7
12:00 11:00 240° 4
13:00 12:00 160° 4

" Richland Meteorology Monitoring Station

Wind Wind

. Time Time Direction Speed

{PDT) (PST) (from N) {(mph)
11:00 10:00 260° 6
12:00 11:00 250° 8
13:00 12:00 210° 4

E1-3
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Meteorological Data Coilected During Monitoring Event “D*
Asbestos Monitoring at the Horn ﬁapias_ggnh?i11

Date: May 24, 1989

Supplementary meteorological monitoring was not required during this
monitoring event. Meteorological observations at the 300 Area and Richland
Airport meteorology monitoring stations were r?ggesentative of the
conditions present at the landfill on this dayl<c).

Temperature during the monitoring event: w» 67°F (19°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtaig)the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)
12:00 11:00 240° 19
13:00  12:00 240° 18
14:00 13:00 250° 17
15:00 14:00 250° 18
16:00 15:00 240° 18

Richland Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(POT) (PST) (from N) (mph)
12:00 11:00 230° 19
13:00 12:00 230° 16
14:00 13:00 240° 16 -
15:00 14:00 260° 15
16:00 15:00 270° 15
(2) The strong atmospheric pressure gradient that was present on this

day produced uniform meteorological conditions over a wide area

that included the southern portion of the Hanford Site and north
Richland.

E14
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Meteorological Data Collected During Monitoring Event "E"
Standard Monitoring at the Battery Acid Pit

Date: May 25, 1989

The datalogger for the supplementary monitoring tower was still inoperable
for this monitoring event. Representative data are available from the 300
Area and Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: » 70°F (21°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to

obtain)the mean transport direction (the direction the wind was blowing
toward) .

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
{PDT) {PST) (from N) (mph)
12:00 11:00 240° 12
13:00 12:00 210° 11
14:00 13:00 210° 10
15:00 - 14:00 240° 8
16:00 15:00 270° 6

Richland Meteorology Monitoring Station \

Wind Wind

© Time Time Direction Speed

({POT)  (PST) (from N) {mph)
12:00 11:00 210° 11
13:00 12:00 200° 9
14:00  13:00 210° 7

15:00  14:00 260° 5-.
16:00 15:00 240° 7

E1-5
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SUBAPPENDIX E-2
SAMPLING PARAMETERS
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Phase I Sampling Parameters

Sampling

Sampl Date Started

1p{a Sampled (PDT)
B2F-U 4/03/89 12:50
B2P-U 4/03/89 12:50
B2C-v 4/03/89 12:50
B1F-DW 4/03/89 12:50
B1P-DW 4/03/89 12:50
B4C-DwW 4/03/89 12:50
B3F-DE 4/03/89 12:52
B3P-DE 4/03/89 12:52
B3C-DE 4/03/89 12:52
BOF 4/03/89 -
BOP 4/03/89

BOC 4/03/89

C1F-U 5/02/89 9:55
cip-u 5/02/89 9:55
€2C-u 5/02/8% 9:55
C2F-DW 5/02/8% 9:56
C2pP-DW 5/02/89 9:56
Cl1C-DW 5/02/89 9:56
C3F-DE 5/02/89 9:54
C3P-DE 5/02/89 9:54
C3C-DE 5/02/89 9:54
COF - 5/02/89 -
cop 5/02/89 -
coc 5/02/89 -
DIA 5/24/8% 12:55
02A 5/24/89 12:585
DOA 5/24/89 -
E3F-U 5/25/89 12:40
E3P-U 5/25/89 12:40
E3C-U 5/25/89 12:40
EIF-D 5/25/89 12:41
E1P-D 5/25/89 12:41
E1C-D 5/25/89 12:41
EOF 5/25/89 -
EOP 5/25/89 -
EOC 5/25/89 -

(2) The sampler ID and site code consists of the three-character

followed by a location code. In this code U = upwind, D = d

Sampling Sampling Flow Volume
Ended Duration Rate Sa:g]ed
(PDT) (min) {(1/min) _(m3)
15:40 170 147 25.0
15:40 170 147 25.0
15:29 159 0.29 0.046
15:40 170 155 26.4
15:40 170 155 26.4
15:12 142 0.27 0.038
15:41 169 169 268 3.1
15:41 169 169 268 W |,
pump fail. - - -
10:59 64 156 £.97 9.
10:59 64 156 359 q
10:59 64 0.30 0.019
11:00 64 147 $.42e 94/
11:00 64 147 S4% 4]
11:00 64 0.23 L8018 p.D)e
10:58 64 147 867 g ;
10:58 64 147 ~8.674 g
10:58 64 0.23 0.015
15:56 181 0.50 0.09
15:56 181 0.54 0.10
13:40 60 144 8664 .IA
13:40 60 144 S8 LY
13:40 60 0.075  0.004
13:41 60 147 2645 .i&
13:41 60 147 264 990
13:41 60 0.006

0.096

Dol
-9

sample ID, N\ﬁ
ownwingd, -

DW = the more westerly downwind monitoring location (when there are two
downwind monitoring sites), and DE = the more easterly downwind
monitoring location (when there are two downwind monitoring sites).
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SAMPLING PARAMETERS

Information on sampling parameters {s presented in this appendix. The
information presented for each monitoring event includes the date of
sampling, on- and off-times for each sampling instrument, and calculated
flow rates through the samplers. The tables containing this information are
photocopied from the laboratory record book. All flow rates are in 1/min.
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LABORATORY ANALYSES OF CARBON MOLECULAR SIEVE SAMPLES

Laboratory analyses of carbon molecular sieve (CMS) samples are
presented in this appendix. CMS samples were collected during monitoring
events "B", "C", and "E" and were analyzed for volatile organic compounds
(VOCs). In each table of laboratory results, the CMS samples are fdent{fied
by their three-character identification code and a brief sample description
that indicates where sampling was conducted in relation to the waste site
(*blank” represents an unexposed sample analyzed for quality control
purposes). :
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ey

DOE/RL-90-18

Monitoring Event "E" - Phase 1 monitoring at the Battery Acid Pit

Sample
Description

EOC - blank
E1C - downwind
E2C - upwind

* = experienced overload conditions at these retention times

Mass (nanograms) of Pollutant Contained in Sample
PCE TCA CCig TCE Benzene Toluene Octane

0.2 1.4 0.9 0.4 * * *
O.ZLS 4.61! 2.6'5 2.1 <2.5]j <1.01S 4.5}J

079 a1l 21 22 <sd s ) )8

S
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Monitoring Event "B* - Phase 1 monitoring at the 1100-3 Disposal Pit
Mass (nanograms) of Pollutant Contained in Sample

Sample 1,1,1-
Description PCE TCA CCls TCE Benzene Toluene Octane
BOC - blank + + + + + + +
BAC - downwind <150  + . .5 s +  5.0)
B2C - upwind 8.0 <1.5§>11(a) >80 8.5 <120 25Y ;@&5&;
(2) Possible detector overload indicating values could be higher. %ﬁ”%b

Monitoring Event "C" - Phase 1 monitoring at the Horn Rapids Landfill

Mass (nanograms) of Pollutant Contained in Sample

Sample 1,1,1-
Description PCE TCA CCly TCE Benzene Toluene (ctane
- O - blank 0.05 2.8 <0.050 <«0.15) <8.00 <.50 32
C1C - downwind W 2 36(2) 104(b)  27(b) 39 <3.50  <l1.5U zzJ
~€2C - upwind > 8.5(2) 160(b)  a1(b) 64 w00 <08 250
C3C - downwind £ 42 gg(b)  26{(b) 32 <22y <50 300 )@‘( 6&/
(2) Possible detector overload indicating values could be higher. #%ﬂﬁhb

(b) oObserved detector overload conditions at this retention time initially
caused from impurities in Carbotraps.
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LABORATORY ANALYSES OF POLYURETHANE FOAM SAMPLES

Laboratory analyses of polyurethane foam (PUF) samples are presented in
this appendix. PUF samples were collected during monitoring events "8*, *C",
and “E" and were analyzed for semivolatile organic compounds (including
pesticides and PCBs). The data in this appendix are presented using
photocopies of the analysis laboratory's reporting sheets. The laboratory
report for each sample is two pages long. The identification code of the

sample is provided near the top of the first page on each of the sets of
reporting sheets.
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<

DOE/RL-90-18

This page intentionally left blank.



i

DOE/RL-9%0-18

%=RAY FLUORESCENCE AMALYTIS

ke R Ll LAy
LalE uf Ve E~2)-09
WL JLDLE BEr; eYM
FPE OF THTERIAL: FiMERS

SER1ES LS ASSOCIATEL WITW THIS SAPLE SET:
TS5
1o N !
a0
GeLOG)

ITSLRIPTIUN UF XREA TECHHIOUES USED

¢ Plcte ¢me d- iloteadde /«444.2' 7 Zio d&/,-afza »
g ?trz-af 7 £ W & Mﬁy &mgﬂ;/ﬁ
: foreriTk fhisar i, é’f—iucz’-w Yhel uwis Tor Lee /.. , ‘5“-’
¢ MJ/ J"ﬁl % Adee ,/zjy ,44”/,/54# 4..4’/;4-4«“&
& g Gud The teeZoems
/4_./’ Fu vy af e r ek fema ag;/c.(
y-7// 44..,/4&/. A
¢ .
prin”
ST 20 SAHDERS
PHONE : § 3877

E5-2



NIRRT

LABORATORY ANALYSES OF FILTER SAMPLES FOR PARTICULATES (HEAVY METALS)

Laboratory analyses of particulates collected on filter samples are
presented in this asppendix. Filter samples were collected during monitoring
events “B" and "C". The data in this appendix are presented using
photocopies of the analysis laboratory's reporting sheets. At the top of
each column of data is a sample identification code. Several sections of
each filter were analyzed independently. Separate results are reported for
the bottom, middle, and top section of each filter sample.
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SUBAPPENDIX E-6
LABORATORY ANALYSES OF FILTER SAMPLES FOR ASBESTOS
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HANFORD ENVIRONMENTAL
HEALTH FOUNDATION

May 31, 1989 CO 14035

Pacific Northwest Laboratory
MSIN K§-08

Attn: Bafl L. Laws
NALY fF R CONTENT AS AN ATION T R

The three samples received May 25, 1589, reportedly from the Horn Rapids
Landfi11, have been analyzed for fiber content using the approved NJOSH
Analytical Method 7400. It should be noted that the method does not
distinguish between asbestos and nonasbestos fibers but rather uses 400 power
phase contrast microscopy to count all particles with an ovaral) Tength

exceeding 5 microns (p) and a length-to-width ratic of 3:1 or greater.
Results are as follows:

Alr Voi. Fibers Fibars

mple # Sampling Dats ate (L LEield
D1A Cassette FA263-A 3-23 85.1 <0.03 «<0.02
DZA Cassette #ASE0-A 2-23 §6.6 <0.03 «0.02
DA Cassette FNG8O-A (Blank) 2-23 .- <0.03 ..

If there are questions concerning this repert, please contact us.

:"\a.;i.‘..%
K. A. Lavaty

Environmental Health Sciences

Jt

P.0.20% 100, A EMLAND, WASMINETON L 1E]}]
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LABORATORY ANALYSES OF FILTER SAMPLES FOR ASBESTOS

Laboratory analyses for asbestos fibers are presented in this appendix.
Sampling for ashestos fibers was conducted during monitoring event "D". The
results of the laboratory analysis of the three filter cartridges used during
this monitoring event are reported in a letter from the analysis laboratory.
Each filter sample is identifjed by a sample number and sampling data
description.

E6-1
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APPENDIX F
BOREHOLE LOGS

A total of 22 vadose zone borings and 16 ground-water monitoring wells were installed
during the 1100-EM-1 Phase I RI. The summary logs presented in this appendix were
prepared from field logs, which are available in the DOE-RL 1100-EM-1 Administrative Record.
The DOE-RL 1100-EM-1 Administrative Record is managed by Westinghouse Hanford's
Department of Engineering Environmental Information Management Center, located at the
following address:

U.S. Department of Energy - Richland Operations Office
Administrative Record Center

395 Hills Street

Richland, Washington 99352

This appendix is organized by background borings (Figures F-1 through F-3), vadose zone
borings by suboperable unit (Figures F4 through F-22), and operable unit monitoring wells
(Figures F-23 through F-38).

Preceding these logs are tables that summarize stratigraphic data as interpreted from the
vadose zone and monitoring well borings. The tables are organized by operable subunit as
follows: 1100-1 and 1100-4 (Table F-1), 1100-2 (Table F-2), 1100-3 (Table F-3), Horn Rapids
Landfill vadose zone borings (Table F-4), and Horn Rapids Landfill ground-water monitoring
wells (Table F-5).

The last portion of this appendix contains copies of published well logs for existing wells
in the vicinity of the operable unit that were used to construct the geologic cross sections in
Section 3.4.3, Local Geology. The wells include: 699-540-E14 (Figure F-39), 699-543-E12 (Figure
F-40), 699-537-E14 (Figure F41), 699-S30-E15C (Figure F-42), 10/28-10G1 (Figure F-43), 3000-B
(Figure F-44), and 699-S32-E13A (Figure F-45). The sources of these logs are noted on the logs.
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TABLE F-1. STRATIGRAPHIC DATA FROM BOREHOLE LOGS BATTERY ACID PIT (1100-1) AND ANTIFREEZE TANK (1100-4)

EOLIAN PABCO DEPTHTO TOPOF DEPTHTO TOPOF
TOTAL BORING FILL SAND GRAVEL TOPOF RINGOLD YOP OF BILT
DEPTH ELEV. THICK, THICK THICK. RINGOLD ELEY. SILT ELEV.
BORING m (M) m{k) m {R) m () m (K mn m (%) m () m{n)
Vadowse Backgro 13.88 121.21 NA 0.30 Baw of ND ND ND ND
BAP-2 {45 55) (397.88] {1.0) eolian sand
to EOH
Vadose Zone Boring
BAP-1 €10 12208 1.83 none Bawe of ND ND ND ND
(20.0) (402 .42) (8.0) Fill to
EOH
ATS-1C 871  Not rs none Base of ND ND ND ND
(22.0) Available {12.3) Fill to
EOH
Monitoring Welis
MW=1 28 .85 121.44 NA 0.58 18.03 16.81 104 .83 2807 94 47
{94 0) (308 43) {1.8) {62.8) (54.5) (343 9) {88.5) {308 9)
Mw-2 15.54 11583 NA 0.40 8.05 945 108 18 14497 101.48
(81.0) (379 38) (1.3) (28.7) (31.0) (348 4) (48.5) (332 9)
Mw-3 25 52 122 583 NA none 18.33 18 44 104.09 23.0¢ 98 57
{83 74) (402} ] {60.5) (341.5) 788 (3234
MwW-17 38 10 124.24 NA none 17.07 17.07 107 .17 2758 os.88
{125 0G) (407.82) (56.0) (56.0} {351 6) {90.5) (317.1)

EQH = End of Hole
NA = Not Applicable

ND = No Data Because of Shellow Depth of Boring
"= 0 11m (0 35 ft) of Biackiop Asphalt At Surface

F-1
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TABLE F-2. STRATIGRAPHIC DATA FROM BOREHCOLE LOGS DISPOSAL PIT 1100-2

EOLIAN PASCO DEPTHTO TOPOF DEPTHTC TOPOF
TOTAL BORING FILL SAND GRAVEL TOPOF RINGOLD TOP OF SILT
DEPTH ELEV. THICK. THICK. THICK., RINGOLD ELEV. SILT ELEV.
BORING m {) mi{f) m {f) m (K) m (%) m () m (i) m (i) mi{n)
Vadose Base of
Background 12.50 119.685 NA 0.48 eolian sand ND ND ND ND
De-7 (41.0) (392.54) {1.5 to EOH
Vadase Zone Boringe
DP-4 8.10 12015 218 none Baee of ND ND ND ND
(20.0) (394 .19) 7.1) Fill to
EOH _
DP-§ 810 120.22 488 none Base of ND ND ND ND .
(20.0) (304 43) (18.0} Fill to
EOH
e e e e e e eiiieaaeaais eeeesEeeaEeeseees raeeaaesoaead g 04ees ereieasesaiesisas iiiaaareeasesis esesesiiassoranis caabdesos |
DF-8 810 120.31 not none To EOH ND ND ND ND -
(200} (30471 identified !
DP-# 1213 110.88 1.22 none 10.82 12.04 107 .84 ND ND
(38 8) (392 .85) (4.0) 355 (38.5) (353.15)
#Monitoring Wells \
Mw—4 20 &1 122 3% NA 1.07 15.09 1815 108.19 ND ND
(67 28  (401.40) (3.5 {(49.5) (83.0) (348 .4)
MW-5 27.02 122 AQ NA K- 14.84 1585 100 55 284-9 9591 i
(88.85 (401.57) {3.0) (49.0) {52 C} (342 8) {(88.®) (3147 ;
MW-§ 27 74 120.70 NA 0.55 1898 17.53 10317 2-5‘9 04 "9 !
(@1.0)  [398.00) (1.8) (857 {57 .5} {338 5) (85 .0} (311 0; ‘

EQOH = End of Hole
NA = Not Applicable
ND = No Data Because of Shallow Depth of Boring

F-2
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TABLE F-3. STRATIGRAPHIC DATA FROM BOREHOLE LOGS DISPOSAL PIT 1100-3

EOLIAN PASCO DEPTHTC  TOPOF DEPTHTO TOPOF

TOTAL BORING FILL SAND QRAVEL TOPOF RINGOLD YOP OF BILY
DEPTH ELEV. THICK. THICK. THICK. RINGOLD ELEY. SiLY ELEV.
BORING m () m {ft) m (k) m (R} m(m mim m (%) mifty mih)
Vadose Base of
Background 12.50 119.85 NA 0.48 eolian sand ND ND ND ND
DP-7 (43.0) (392.54) (1.5 to EOH

Vadoss Zone Borings

DP-1 8.10 117.87 not none To EOH ND ND ND ND
{20.0) (38574) identified

DpP-2 810 118.09 1.8 none  Bawe of fill ND ND ND ND
(20.0) (383.84) (5.3) to EOH

DP-3 810 118.13 not nong To EOH ND ND ND ND
{20.0; {387.58) identified

DP-8 10 38 117.8% not none To EOH ND ND ND ND
{34 0} (388 51) identified

Monitoring Well
MWw-7 27.22 120.48 NA 1.14 139 15.06 105.40 26.08 84 40
(89,3} (395.20) (3.75) (45.7) (49.4) (345.8) (85.5) (308.7)

EOH = End of Hole
NA = Not Applicable
ND = No Data Because of Shallow Depth of Boring

F-3
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TABLE F—4. STRATIGRAFPHIC DATA FROM VADOSE ZONE BOREHOLE LOGS HORN RAPIDS LANDFILL

ECLIAN PASCO DEPTHTC  TOPOF DEPTHTO TOPOF
TOTAL BORING FILL SAND BRAVEL TOPOF RINGOLD TOP OF BILT
DEPTH ELEV. THICK. THICK THICK. RINGOLD ELEV. SILT ELEV.
BORING m () m () m (i) m () m () o {f) m (ft) m ) m {f}
Vadose
Background
HRL-1 587 11271 NA 0.20 Base of ND ND ND ND
(18.8) (388.78) {1.0) eoclian sand
to EOH
Vadose Zone Borings
HAL-2 771 114.34 none 0.8 8.10 7.01 107.33 ND ND
(253 (375.13) {3.0) (20.0) {23 0) {352.1)
HRAL-3 7.80 114.83 none o.81 Bawme of ND ND ND ND
{258} (37007 (2.0) eolian sand
1o EOH
HRL -4 7.77 114 .48 not none To EOH ND NO ND ND
. (25 5) {375.58) identifiad
W HRL-§ 7.80 114.40 not none To EOH ND ND ND ND
{266} {375.33) identified
HRAL-6 8.47 114,85 not none To EOH ND ND ND ND
. {27 .8} {377.12) identified
HRL-7 7.92 114,314 not none 8.82 892 107 .39 ND ND
(28.0)  (375.04) igentified 22.7 (227 {352.3)
HRL-8 863 114.73 trace red brick none Bawe of ND ND ND ND
. (28.3) (378.40) haps. 8.31108.85 fill to
{20.7 10 22 8) EOH
HAL-8 823 114.18 not none 3.32 332 110.84 ND ND
- (27.0)  {374.54) identified (10.9) {10.9) (383 8)
- HRL-1C 105 118.24 discoloration none Bawe of ND ND ND ﬁD
(345 (38137 @582(10.1) fill to EOH
324

EOH = End of Hole
NA = Not Appiicable
NC = No Data Because of Shaliow Depth of Boring
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TABLE F-5. STRATIGRAPHIC DATA FROM GROUND-WATER MONITORING WELL LOGS HORN RAPIDS LANDFILL

EOQLIAN PABCO DEPTHTO TOPCOF DEPTHTO TOPOF
TOTAL BORING FiLL SAND GRAVEL TOPOF RINGOLD TOP OF SILT
DEPTH ELEV. THICK. THICK THICK. RINGOLD BLEY. 8ILY ELEV.
BORING m {f) m{R) m{f) m(h m {K) m (i) m () m{R) m ()
Monitoring Well
MwW-§ 10.3¢ 113.27 NA 1.07 [ ¥ . 7.92 105.34 ND NC
(34.08) (3N.e2) {3.5) {22.5) {26.0) (345.8)
MW-8 248 113.34 NA 1.07 7.5¢ 508 104 .80 10.73 102 81
{81.4) {371.88) (3.5 (24.8) (28.4) (343.5) (35.2) {3387
MW-10 2057 118.50 NA 0.8 10.00 10.67 107.83 19.51 96.08
(87.5) (389.09) (2.0) {33.0) (35.0) {354.1) {84.0) {325.1)
MW-11 17.842 118 47 NA c.e2 12.28 1311 105.37 ND NC
{58.5) (388.89) (2.7} {40.3) (43.0) {345.7)
MW-12 18 04 11817 NA 1.22 8 40 7.82 108 .55 17.37 8. 80
(58.17) (381.14) (4.0} (21.0) (25.0) (356 1} {57.0} {324.1)
(ash}
: Mw-13 134 11578 NA none 7.82 7.82 108.16 ND ND
o (44.0) (379485 (25.0) {250} (354.9)
. Mw-14 18 44 115.83 NA 015 855 87 10812 18,34 9e 40
(805 (380.01) (0.5) (21.5) (22.0) (358 .0) (538) (320 4)
(ash)
MW-15 18.80 11504 NA 0.30 6.40 [ IDI‘S-J - 1582 99 22
(54 47) (377.43) (1.0} {21 (22.0)" {355 4) {51.9} (325.5)
{ash}
EOH = End of Hole
NA = Not Applicable
ND = No Date Because of Shallow Depth of Boring
. * Ringoid contact based on visua' examination of physicat samples in WHC sampile library
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Vodose Zone Borehole No. DP=7
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Corstruction Dote
! Depth
T n Graphic Lithotogic Description
Description | Diogram Feet Log
; i = 15 Sightly Sty Sand,
8" Dia. Temporory Casing ; ] ] - 13!'011’1. Dr)?. y Y
Ser 8 4, . — 1.5'-11.0" Gravelly San¢, Groy,
£° Jic. Temporary Casing - 5% Silt; Skightty domp.
Set @ 39.8', -
A" Casing Removed gnd = 10 11.0'~16.0" Sondy Grovel, Groy,
Hoie Grouted{Abcndoned) - BX Sitt; Dry — Slightly Demp
_ = 20
| - 16.0'—41.0' Grovelly Sand, Carr
| — Olive; 2-3% Silt; Damp te
Moist, Moist — Very Moist Necr
i 38", Becomes Wet hNear 39 E
; 3o —o
Trve Srce — £5 0 J: *:__L Stotic Wcter Leve Measdrec
ST R L wec—cr 4C © 3935 6-15-89.

S0

&0

B8O

90

100

19

120

Hll]llll ll||[[l’” lllillT HHIHH l‘ll!]lTﬂ IIIII[T11]IIII|HTT]HH[TIH‘IHVITTH HIIT‘T

130

—3
3
—
—3
=
=
3

70 —3
=
=
=

3
=

Totol Dect- & 4° C

BYI- 1407 on-"

Figure F-2. Background Boring DP-7.
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DOE/RI-90-18

Vodose Zone Borehole No.  HRL-1

kﬁ;n[?qréa(cf?)o{dinotes N 3739976 E 1,943058.74 Zeonstruction

Sumrrary
Dote Total Depth Reoched 6-30-8% ‘

Construction Dato
Depth
I in Grophic) Lithoiogic Uescription
Deseription ! Diagrem Feet Log
|
. o ] ‘IW I L 0 -1.0 Sligntly Silty Sond,
Ternporary B Dmme\er_Cq;nng: \ a;—!.@i:} Fae Brown. nc Reaction
Set © 4, Temporory § ‘ | ._._.:. B/ win HOL
Cosing Set @ 17.2. i | T ®0 1.2'-11.7" STty Sondy Gravel,
| 10 __qf,’ Groy, Strong Reaction with HCL,
‘ i i j—'c Leas Corboncte Cement Below &
) - ; LT =17.31 Shightly Gravel
n - &" 0. | | L ghtly ¥
i”;',;hg'q NS P \ g Samd, Light Brownish Gray, 'R
B e ' ! - 571, Slight Reoction with HCIL
.- ! 20 = Fec s Scrurcted Near '
Tz &-3C-—RG I = TecoMmes charctle e .
-oen w8 = Iistic woter _eve & €.E°
3
a0 — = Tiiz o Leptt & 72

60

7C

J_LlJliLlJlllJ\lliIlIUJl‘LUll‘lllILJJIMHJIIIIIIII!

llll'llll TTTI[UIT HHIHH HIIII'IH HH]HTTlUIr]Tm'{!TYTPTI'TmTTUl]THTIITN{ITTITITHV”TIIIII IHT]HH HH]ITU

8e
=
= i
90 — |
= i
3 t
100 — l
E ‘
=
=
"o |
! 5 |
| = :
120 — 5
E
T '
[

BEX—1407  hri-:

Figure F-3. Background Boring HRL-1.
F-8
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DOE/RI: 90-18

Vadose Zone Borehole No.

BAP-1

Lambert Coordinates

N 63,940, £ 1,946,763.5

(NAD 'B3(H))

Dote Totai Depth Recched

B8--9-89

We!
Consiruction

Summiary

Conmtruction Data

Depth
in Graphic Uthelogle Dascription
Description Dlogrom Feet Log

&” Dia. Temporory Corbon Steel
Coszing Set ©® 7.4, Cosing
Removed After Reoching Totol

T-2F

-2.5"' Sty Sondy Growel. frgen: Ory
16-6.0 Sightly Growelly Sand; Offwe;
Scottered Asphalt Debrix; Sol

Depth (20°); Borehole Bock- . g o
filed to Grode With Gronulor e =~ T O
Bentonite. y h'“ tiond ron
Weid—or Drive Shoe; B L[\, i Sol Ll oration{red. t
7 3,8 L0 e e

Splitspoon Driven to 207
T.C. ot 20, 8/9/8S.

5C

&C

70

BC

et

100

110

IIHIIHI IIHIHH ITH]HH l||T]TU!iHHIHHIHHiT]T]‘}'WT!T!HITTTT]TT'ITITITI’rFTTTllTﬂ[HN]HTTIHTTIHH!HTIIIIII]UII

120

lllllllll Hlllllll Illl[llll III!]IlllL_llthlllJLUhllll!l_l]|lulLLLl_lH_lJilLll|llllllljllllllll}i]]llu ‘IllllllJ.

130

-

T1.0-14.5 Sightly Sity Slightly Growily
Sand Light Brownish Grey
Sightly Do, Sol Discoloratior
L 148-20.0' Sandy Grovel, Ofive Browr:
\ Troce S, Domp-te Slightly Moist;
| Siight So? Discoloratior Obyerved
Below 1€

Tota Deptr ® 200

B93- 1407 bop—1

Figure F4, SuboperableFl{;nit 1100-1 Boring BAP-1.
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DOE/RL-90-18

Vodcse zone Horehole No. DF—4

N 367 7458 £ 1947,388.0

grmbert Coordinotes
NAD B3

Dote Toto: Depth Reached 7-14—89

We'l
Construction

Summary

Construction Doto

SX_Silt.

Depth )
E\ in Grophic Litholegic Description
Description ‘ Diogrom Feet Log
T o o
. . =1 0'~1.9" Sondy SHty Grovel
B* Dia. Temporory Cesing ! ]V ; > )
(not Stoinless) Set tc 4 | | _E Bockfili, Ory, Yallow—Brown;

I

6" Dio. Cosing Set tc 18 [ 3.
Al Cosing Removed ong Hole 1 3
Bockfillee wint Dry Bentonite ‘ ; 0 =
Grout i | =
Drive Srce, E° 2. ~ 1787 ‘ i L =
C.0., he.d—cr. Remcves Wik 25 -1 -
Casing )
TL o T-4-3E 4

ar J——

-

50

€0

70

80

90

100

110

HIIIHH lilllllll lllll””lllll{””illll|ITHlH”IIIII‘IIIiITﬂTFTﬂTﬂII IIIT]*THFTHTHH HHIHH Tllllllll

—
[d
(=]

HTIIHH

130

IJIUILLULLUJII!I llillllll LLLLJJ_M[|[IHl]lll.|llLllU_ll_IJJ_lJ_lU_i1]_1_1_11_'llll‘llHlHl

1.9°-8.8" Growelly Shity Sond
Back(l, Moist, Dork Yeflow—
Brown, Chunks of Asphalt.

Bottom of Fill gt ~7 ¢ 1

8.6-12.4' Sondy Growl, Do

‘Yellowish Srown.

12.4-20.0" Grovelly Sond,
Moist, Dark Yellow—Brown, fed
(Smot Loyer) or Chunk of Cloy
Encountered in interval 12.5'-
14 8

Tote Cepts @ 200

BEI-1407 dp-4

Figure F-§. Suboperablﬁe ]Hnit 1100-2 Boring DP-4.



il L.

Vadose Zone Borehoie No

ombert Coordinoles
%NAD ‘B3(H))

Date Tetgo! Depth Reoches

DP-5

7-19-88

N 367,646, £ 1,

Construction

Summery

Construction Data

Description

Diogrom

Depth

Feoet

Graphic
Log

Lithologle Description

8" Dia. Termporory Carbon
Steel Cosing Set @ 4', &°
Dia. Temporory Corbon Steel
Cosing Set ® 18"

Cosing Pulled ond Hole
Bockfilie¢ with Dry Bertonite
Grout

Drive Shoe €7 1L, 7 2ET |
C.0., Weld-on. '
' Tic Spiit Speos Driven

fror V8 -270

T on 719788

l

«Q

L)
(s

(]
L)

TTTT}'THI‘HH]HH IIHIHH TIHIHH

iy
i
a

SC

&0

70

BC

80

100

"o

120

HH[HFI JIHIIHI IIIII|TTT TTH’HH IIII!HII HH]HH IITTII'TUIHH]IHI]’TTTTT

lll_l_hlll Illl![tll Illllllll ilLlllLll !IIII[III IIH]lllJ lllll.llILlllll[lllllﬂ.lgllilllilﬂ_l[HJIJ_LLLIJ_HIJ 1 IIIII llLLlI!i__l.

130

0'—6.5 Shightly Sty Grovelly
Sond, Grayish Brown, Moist Near
5.5, Aspholt—Like Debris tc 4
Below Grode to 16"

6.5'~16.0" Grovelly Sond, Blocx
{moist), Grayish Brown (dry},
1-3% S2t; Common Asphait
Tor=[Jke Debris From 2.5=11
13.2°-13.9", ond 14,2'~ Neor 6"
Base of Londfll.

16,0'=20.0" Slightly Grovelly Song,
Black (Moist); Groy (ory) % Sy
Moist; Salt and Pepper
Appearance; Unconsalidoted

with no Londfil Debris

Toto: Depth & 2C.C

893~ 140" ep-%

Figure F-6. Suboperable Unit 1100-2 Boring DP-5.
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DOE/RI-90-18

Vodose Zone Borehole No DF-85

Lambert Co\ordinales N 367,557.7, E 1,947,283 4

{RAT "B3(H)

Dcte Totol Depth Reached 7—25-8%

Weil
Construction

Summary

Construction Dato

Depth )
n Graphic Lithologic Description
Description Diogram Foat Log
= O'~2.5 Sandy Grovel to Grovelly
Set @ 4 Sond, Pale Brown, Ory.

8" Cio. Temporary Cosing

Set Oriven to 1B’ while

l
8" Dig. Temporory Casing ‘ l ]
l‘

=

Dritling ) 10 =

&'. Cosing Removed Following I t -

we Completian and wel J =
Bore Sczkfied w ' Ory Grout 20 s K PSP
Jrive 3hoe - €7 .0 5 !
T3 ET O, Wez—cr, = .
Rem-~wed Wite Cosing ~4er = .
Earerae Templetior = :
S e v EED S ;

=

L Tt —

50 ——=

60

70

80

20

100

-
-
o

-
)
Q

I"HI]IIIH III[IHH l'IllllHl TI‘IT'IIII |l”[HH |IIT[HTIi]lllIIT”lEIHIIIH'ITTTTITHT’THTITWTFHIIHll IITTITHI FIHiIHI

—
(¥ ]
(=]

Illll‘lllll ll[llli!l lllllllll LU_L[JIII Illllllll llJthllI[IlillJHJ_LLILI_UH

:

2.5'-4.7" Silty Sandy Grove,

Ploe Brown, Dry to Domp.

4.7'—6.9" Sond., Very Moist,
Dork Groylsh Brown.
6.9'~15.4" Grawelly Sond, Darh
Grayish Brown, Lower Contoct

. Gradetionol te Sond Below

15.4'~20.0° Sond, Greding to
Gravelly Sand, Silty en Top and

. Non-silty ond Grovely at Botter

Moist, Dark Groyish Growr
te Dork Groy

Tola, Depth @ 20O

8931407 dp—¢

Figure F-7. Suboperable Unit 1100-2 Boring DP-6.
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DOE/R1-90-18

Vodose Zone Borehole No. DP-@

mbert Coordinates N 367,585.95 € 1,047,258.28

=1
NAD "83(H))

Dote Totol Deplh Recched  9~20—8S

Well
Construction

Summary

Construction Dato
Depth
n Graphle Lithoiogic Description
Deacription Diagrom Feet Log
I
1
T - . . .
LY . - 3 o400 Grovelly Sand, Yelowish
6" Dio. Temporary Stee - = - _
Casing Set ® 38" Cosing J = = Sromn, ~ZX SIL Asphat Debris
Remcoved After Reoching ‘ - 3
Total Depth; Borehole Boek- | I - =
filled to Grode with ! I - 10 =
Gronulor Bentonite I :_ = 1787 Santy Gowi, Dok Groy, Troce
' i - = \SH: Shghtly Noist
: oy = 3L GE T4 Growlly Sond Corx Groy
| g* 20 ——=3 ' \woist.
E = (1} 1L4-14F Sond, Yelowish Browr,
o to Moist, 5% Grovei
' E 14.6-17.0 Slight'y Grovehy Sane, Ver,
- Dark Groyish Browr
E 17.0°-23.0° Grovely Senc, very Dom
s \Groy, Moist.
23.0-38 F Sondy Growe. Dor Grops

We d—or Trive Snoe £ D i

-

-
|

s
I}

38" 6.0

Z. om 9-20-B%

50

&80

70

BG

90

100

1Mo

IITIU”] HHIHII IIIIIII'H]'HHIWTF!WW!HH{HHIHHIHHIHH IIll{TTTTrTU'[T

£ 12¢0

UTI]HH

)

‘

3
—=
3
=
=

u|

3

=

3
—g
—
i

!

Browr,
Stotic Wwater _eve 0 1T %
Total Dept- @ 28F

BEI- 1407\ 55

Figure F-8. Suboperablle: 1léni!; 1100-2 Boring DP-9
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DOE/RI=90-18

Vodose Zone Borehole No. DOP-—1

Wel,
ambert Coordingtes N 367,B07.2, £ 19463232 nstruction
INAD T83(H)) Cons
Summery
Dote Tolal Depth Reoched _8-3—89
I
Construction Data Depth . :
n Graphic Lithologic Description
Description Diogram Feet Leg
: - 0'-2" Sandy Grovel
Borehole Drllied Using Cable = 7' Indistinct Chonge to Sty
Tool Rig with Either Core — Sandy Gravel
Borrel or Split Spoon Sampler. - = 5.5 Distinct Change to Sendy
Drilling Storted B8/1/89. o 10 —=F Grovel
Temporary & i.D. Schedule - 3 7.0° Indistinct Chonge to
40 Carbor Steel Cosing Used = = Sity Sondy Grovel
te Hol¢ the Borehoie Open. — = B.0' indistinct Chonge t¢ Sondy
Cosing Pulled ond Bockfllec - = Grove!
with Dry Bentonite Grout. = 20 = 10.0" Sharp Contoct to Sond
Caosing Driver to 1B ther = = 12.0° Grodual Inereose of
£" Dicmeter Spiit Spoon : = —= Growe' Content to Slighty
Taker to 20 : E - Gravelly Sond
T.2. pn 872789 E - 14.0°-20.0" San¢ With On'y
= 2% - Trace Grove
E _ Tote lepth @ 20.C
E— 40 —=
E— 5o ——=
5 = E 1
? —— 60 —— |
| — —
‘ = = |
— — I
e 70 ——
! = =
i = = ‘
! — —_
— B0 —=
= =
i !
= = i
E— g0 — :
i _':1"
= |
- =
- 040 =
E— 110 —=
- =
- 120 o
= Z
= E
130 —

i ’ '

8931407 dp-°

Figure F.-9. Subopernblp lhlnit 1100-3 Boring DP-1.



DOE/RIL: 90-18

Vodose 7one Borchole Neo.

Dp-2

rberl Coordinates

N 367.846.35 E_1,946,401.7

La
(NAD "B3(f))

Dote Total Depth Reached

B—1—-H0

Well
Construction

Summary

Construction Doto

-

Description

Diogram

Feet

Depth

]

Graphic

Log

Lithologic Description

€” Dig. Temporory Carbon

Stee) Casing Set @ 18

Casing Removed After Drilling |

te Total Depth {20 ).

Borehole Bockfiled tc Grode

with Granuior Bentonite. |
i

Drive Shoe, €7 LD.,
C.0. Weld-on

&% Do Sgiit Spoor Driver

From 38'-2C°

7.0 on £ B i

7 a3/B"

i —

[:49]

T R AR A AR R RN AR SA R R AN LRARR RN AR
B L B i

70

90

100G

THI'ITT[]TI‘H[HT‘F I!H]IT[T THT‘ITYTYV]T

..J.LLL[I_LLU_I_LLLIJ_UJ_LI_LLLLLUH IIIIIilll lllll.lHAL]_LlLlJllLLl_LLLIiilll‘l_Ll_Ull[llLU]IHH'IIH]IEH\HIIIIJH _LI.L_L!_IIII_LU}JIH

[

L 1L.0-15.5" Sond, Very Dark Groy, ~4%
" \Q'M: Troce Sit; Mot

. Totat Depth @ 20.C°

0'-05 Growd, Brown; Wood

ts on; Ory.
0.5~51 Sendy Growd, Groy. Troce SBY
Londfll Osbris Commen; Dry.
Base Londfl @ 5.3 GCrode.
31-11.0° Sightly Growelly Sond, Very Dork
Oroy, Troce SBt DC!T. Becomes

155 -19.4" Sandy Growel, Yery Dark
Groyish-8rown; 5% Skt Molst, Sond
Lenge Occurs Between 17.4'-

7.8

19.4'~20.C° Sond, Yery Dork Groy, ~2%
Geavel, Trace SBY, Moist

853 1407Y bep-

Figure F-10. Suboperable Unit 1100-3 Boring DP-2.
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DOE/RI:-90-18

Yadose Zone Borehole No DP-3

N 367,967.4, £ 1,946,481.3

Well

lrornbe_rt Coprdinotes
{KAD "B3(14);

Caote Tote, Uepih Resched 7-2B-89

Construction

Summary

Construction Dota

i

Diagram

Graphic Lithologic Description

Log

&" Dic. Temporory Carbon
Sieel Casing Set @ 18" Al
Cosing wos Removed Afier
Borehole Completion to
Totai Depth of 207,
Borehole Bockfilled with
Gronuior Bentonite tz Graode.

Description J
|

Orive Snoe, &% 10, 7 3/B° !
C.o., Welg~on.

" Dio. Spi't Spoon Driver
from 18720

T2 en 7,28 'fE

0'-5.4" Silty Sondy Growel, Paie
Brown; Root Holr ond Plont
Debrls Common, Dry.

5.4'-9.6' Sondy Grovei, Groy,
Slightly Moist near 9.5% This
May be the Bose of the Londfil.
9.6'-20.0" Sond, Very Dark Groy
(Moist); Moclat Neor 16", Sond
has Solt ond Pepper Appeoronce]

20

30

S0

&0

70

BO

! Total Deptn @ 20.0

gC

100

HI]IHI HHIHII fli'l]lIll[!‘lilFFFTWFTTT]'W‘I"THTFW{TTH]HTI[ITTI'HHlllll Illllllli}lﬂT[TTll

T‘T”[‘

E—120
i
—— 130

|

Lll]hlll IIIllllIL{_LUl!llll llllllll lll[Illll[J_LULLlLl[LLlllJlllj_l_ullllll.lllli.]llIJlIlUI.LLIliHJ_LlJHI Llljll

(

893— 1407y &p-2

Figure F-11. Suboperable Unit 1100-3 Boring DP-3
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PR

Vodose Zone Borehole No.

DP -8

N 367,86515, € 1,545,481.3

T

Well

ambert Coordinates
%NAD 83(M)

Octe Tots! Depth Reoched

9-28-89

Construction

Summary

Construction Dota

Depth
in Graphic Lithologlc Descripticn
Description Diagrom Feet Log
T, : = w.| 0-53 Grovel, Pole Brown:
&° Dia. Temporory Cosing = | sx Slti:ﬁmﬁm ond Roo! Dabris
Set @ 32.5°, Cosing Pulled - " Skt Reoction §
ond Borehole Bockfilied to = o\ Common Shight Reaction o
Grodge trom 34 (Tote! Depth) = b T
to Grode. = 10 1 3310 Shy Seody o, Dok Grox
weld on Drive Shoe; 67 LD.. -
79_-5/5' C.D‘ L :.._ no- ﬁ’ y Sond, Yery
" on 9-728-82 | = - 4 13.5-15.0 Sond, Very Dok Groy, Domg:
! S po Reoction with HCL
: = = 150-17.3 Sandy Grove, Dors Groy.- 2%
‘ - = Fl  17.5-76.5 Grovally Sond, Very Dok
; L_ 30— T Gray, Damp, Bacomes Moivt Neor 24,
: L \ = = \\Sight Reoction with HCL
- i eoe )\ F6ST07E Sty Sendy Groww, Grove

40

50

60

70

BO

90

8

LIUIHH Hlllull JlllJHH !LllIlllJ.‘I_LJJJ.I.LLLLLLLULLLLIJ_Il lJ_L[IlliI_IJ_LLlJlJIAIlll[li!lillliIJ_.l

110

120

HTTI”I Hlllllll HITITI” lllllIill]lfﬂ]””lliﬂ‘[l”lllll’T]”H!HTTlTTTT[HHIIlll

F—130

Ll

‘\frowm; Dgmp.

77.6'-29.0" Growelly Sond, Ver,
. .5 Sty Sendy Grove, Groy,
wWith Sandy interbeds (<3” Thick):

315127 Sondy Gravel, Very Dorr
Gray, ~2X SIt, Becomes Wet of
Bose 318

[ ]
321°-34.0" Gravelly San¢ £ -
Reoction witn HCL, et

Totad Depth @ 34

Figh!

B93- 1407 ;¢

Figure F-12, Subopsrab}l:el}lnit 1100-3 Boring DP-8.



DOE/RI-90-1&

Vodose Zone Borehole No.  ATS5=1C

Well
Lambert Coordinotes .
(NAD “B3(#}) Construction
Surmmary
Dote Toto: Depth Reoche¢  11-10-89 ‘
tructi Dot
Construction Doto Depth ,
in Grophic Lithologic Dascription
Description Diogrom Feet Log
) . i
Drilled With 7 D'D. Holiow iy 0'=10.0° Sandy Grovel, Dark
Stern Auger to X . Brown, Common Concrete Debris
Diemond Core to 11.3: and Othet Fili Material, Expecially
U.sed 76"‘".‘ Drill Plpe and | 10 Near B'—10" Below Grode; Domp.
2* 0.0. Spfit Spoon Through 10.0—11.3 Concrete Debris; Used
Augers to T, . Diomond Core Bt 1o Penetrote
. | 11.3—12.3 Siightly Groveliy
?!-6 e DH;“‘;'_" Stem Auger } 5 » || Sand, Very Dark Grayish Browr,
mm O ipe 20 % L P Baddi Scne
intervol Panetroted witn L ey | DeSCIG BEn

[ o

. S8R \Base of Londfi..

C.2. Spit Spocn. ! TZX—TLT Sendy Grovel, Very
Dark Groy, % Silt; Sirong
Reaction wiln KL Strong HNG
Resporse t¢ 150 ppr from 139
to Near 20
Tetol Dept & 22 0

&0

70

8O

90

100

110

illllFiIl Hill]lll HIIIIHI IITT[HH]HHIIIII‘TTTIITHI‘HHEHH|Hl||IIII‘THTIITHIIIH]HHill”{ﬂlll]”l]llﬂ UHIHII

JIJ‘IIJ_lLL [lJihliLJJilllllLlLUll]IllllIIllIH]IIIilii.l_]l_llJ.IIlHllUJlEHiI*lUIlIIllIIIIIi]HTlIIEIIUJ!

130

|

BG3—- 1407 ata- "¢

Figure F-13. Suboperable Unit 1100-4 Boring ATS-1C.
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Vadose Zone Borehole No.

ambert Coprdinates
tNAD B3(#N)

Dote Total Depth Reached

HRL-2

N 3738629 £ 1,943 8770

i=19-9¢

Well
Construction

Summary

Construction Dato

Description

Diagrom

Lithologic Deacription

Sample A1802
Chemicol—-5" Split Spoen *
Casing—Biock Iron Entire
Borehole.

Somple A1B03
Physicol-Drive Borrel.
Sampie ATBO4 & ATBOD
Chemical & Replicote 5°
Sptit Speon.

Somple ATB0E
Physico'—Drive Borre!
Somple AIBCT & ATEO0S
Chermicol & Lot Split, &
Split Spocn

Sampie AIBCE
Physicol-Crive Barre
Somple AYE:L
Chemical-Sp!it
Saomple £°E81°
Prysicoi—Crive Borre!
Somple A8 Z

Chemical- 5° Split Spoen
Somple AB'Z
Physical—Drive Barre
Sample AT8B14

Chemical-5" Split Spoon
Somple A1815

Woler Sample (27 S5 Boiler)
Temporary Cosing Removed
and Hole Baekfllled witr
Gentonite Gronules

Spoen

*5S w/SS Liners

TL on 11687

6" 1.0. Cosing

THI]I[T[ TIIIITWFI'TTWTT1TT|’FW {'TTTT[TTTTFUWW‘I(T[WTT[TTW[TH TITTTWTTTTFTUlHHP”TF‘I‘J!fTYﬂ

| + L

Cosing Snoe

\\

LS
[a]

3C

5C

&0

70

BO

20

i

100

,,__“"""""110
—
-
= 120

IIH]IH

130

- .J.lLlthJJJLLLIJJ.LUIIIllLUII llllll_Ll[LJ.UllHllJ_]llI‘LUJ‘,MUhl‘ll]_llillllllll IlllIIIllliilhlllllullll_tll

|

0'~2.5" Sondy Sitt

3.4'-4.8" Growlly Sondy Sit
5.1'-7.9° Shty Gravel
8.0'—B.9' Growelly Sondy Sitt
9.8°-12.3 Growelly Sity Sand
12.5'-13.5" Silty Sendy Gravel
13.9'-16.2" Siity Sondy Grovei
16.5'~17.6" Sity Sondy Grawvel
17.7°-19.9" Slity Sondy Grove'
20.5'-21.7" Sitty Grove!

Stotic Water Level ® 220
22.0'-24.0° Grovelly Silty Song
24.0'-25.3 Sond

Tota! Depth & 25 %

BO3I— 1407y hr-

Figure F-14. Horn Rapids Landfill Suboperable Unit Boring HRL-2
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Yodose Zone Borehole No HRL-3

Wel.

ambert Coordinctes N 3735738 f 1,40 E7ER
kmo BIH) — - -

Censtruction

Summery
Dote Totel Depth Reoched 1-24—87

Construction Doto

Lithologlc Deacription

I
Description 1 Diogrom
|

Sample A2002

Chemica!—5" Split Spoon
Casing—Bionk Iron Entire Hole
Sample AZOCD

Physicol—Drive Borre'

Somple AZDO4 & A200C
Chemicol & Replicote—

&7 Split Spoor

Semple A200E

Physicol—Drive Barre

Sampie AZ20CT :
Chemica —5° Spilt Spocr 4 \
Sample A200F

Physice —(rive Sorre’

Somple 42009 & AZI' 0

Cherriza & Spot—

57 Split Spcon

Sarnpie A2071

Physica~Jrive Borre

Somp.e AZOZ

Chemicei—-5" Spit Speoen

Somple A2{12

Physico'~Orive Borre

Somple AZZ'4 |
Chemica'—=&" Split Spzon

Sompie AZCLE

woter Sampie (27 S5 Bailerj |

0'-2.5 Silty Sond

2.5'-10.8" Silty Sandy Grovel

18.8'-13.0" Growally Silty Send
13.0'~20.7" Sity Sondy Growl

20.7°-21.9" Shightly Siity
Grovelly Sand

21.9'=23.2" Silty Sondy Grovel
23.2°-25.1 Grovel

mr]nHI|m}'xmrnqmlrnr[mr'—'

4C -

T
| !

50

Static Woter Level @ 23.0°

&C Totol Depth @ 25.6°

Temporary Carbon Stee!
Casing Pulled from hole .
and hole Backfilled Witm |
Bertonite Granules :

76
TG on 1-24~80

B0

90

100

110

120

IH]IIIII HIIIIIH TTH]TTU UH]I”I|IIIWTW]TWFPTFVITWVWF]'WTWTH

130

8931407\ hr-:

Figure F-15, Horn Rapids Landfill Suboperable Unit Boring HRL-3.
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e

Vodose Zone Borehole No.

amberi Cogrdinotes
NAD "B3(H);

HRL - 4

N 373,664,395 [ 1,944 230.59

Wel,

Construction

mmar
Dete Tota! Depth Reoched 1-29-90 Summa y
Construction Data
Depth
" Graphic Litholugic Description
Description Diagrom Faet Log
Sample 42202 } = 0'-3.0° Grovelly Sond
Chemlcai—5" Spiit Spoon® | - 10'-50 Grovelly Sitty Sond
- i ! — . f
g::':;%*e?m:k fren Entire o | ul o . 5.0'-10.0' Sty Grow
Somple A2203 £ F-—— 10 n , ,
Physical~Drive Barrel 3 I = \0.0'—1.36. Sty Sondy Growve!
Sample AZ204 & A2205 | == 13.6'~14.5" Gravelly Stty Send
Chemicol & Replicote © - 14.5_-—15.9_ Sity Sondy Grave!
5" Split Spoon - 15.9'-17.2" Slightly Sty
Somple A2206 - 0 Grovelly Sond
Physicol-Drive Berrel ! = 17.2'-25.5" Sty Sondy Graove!
Somple A2207 & A2208 ‘ W B Static Woter Level @ 22.5'
gt.e?accrs: Split — b Jolol Depth @ 25.5
plit oor =
Somple A22(09 I:': 30
Ptysicai-Drive Borre! E .

Sample &£221C0
Chemical—5" Split Spocn
Saomple A22%

Physicc. ~Drive Barre’
Sample AZZIV:
Chemicai-5" Split Spoon
Sample 222
Physical-Drive Borre'
Somple A2214
Chemical—S" Spiit Spoon
Sample A22:5

wotler Semple (2° SS Boler)

Temporary Casing Refmoved
ond Hole Bockflied with
Bertonite Gronules.

*w,/SS Lirers

T.C. on 1-29-90

- Drive Shee J

5C

60

7C

BO

80

100

10

HI!IIIH TI”lUH HIIIHTT TIIHII ITH]HH |HT]HHIHIIPIHlIH‘IIIIIIlHH]HI H
i

J_llllllLL llllll!l! lllllllll l!lllllll lEIIIHH Il]llll EIIIUJHMIllIlllIJILLIJlUIIIlllth_lJLi

320

F—— 130 — ]

B93—1407% hn—4

Fiéure F-16. Horn Rapids Landfill Suboperable Unit Boring HRL-4.
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DOE/RL: 90-18

Vodose Zone Horehole Nc _ HRL-5

(RAZ 'B2(1t

1
I

Tote Totol Deptt Reoched 1-10-80C

Larrbert Co‘n\rdinotes N 37486568, £ 1,044,278.33

Wel.
Construction

Summary

Construction Dota

Description Disgrom

Depth

B

Feet

Grophic

Log

Lithologic Descriplion

I
- |
& 578" Cosing tc 236 '
7.57 Hole tc 25.6 :
Temporaty Cesing Used ana
wos Removed After Hoie ]
Compteted Hole Backfilec
with. Bertlonite Gronules. ‘ l
\

Tooan i-D-0r0

—
o

[d
O

Ull‘l’ﬂi{ﬂl! THIIITTF llTI',TIW

"
a
ul

50

&0

70

B0

0

iIITIHHl’TﬂT[FlHlTﬂT[W{FW?ﬂT[IIII]HHI’HHP]]

100

II”‘HH

1o

—-
1
(o]

I'rm]nTrInu[m
. LHIJJALLILUJ.ILMLJ.UJJlLLUJ.UJllJﬂl]_LLuluLL[M_thIM‘MHh!LL‘.LL[LIJlllliluJJHl(HLlJll

LiLLLE HH[ll_ll _l!lljllll

|

0'~2.6" Slightly Silty Gravelly
Sand.

2.6'~12.9" Silty Sandy Grovel

12.9'-19.€" Silty Grove!

18.6'—25.€" Sitty Sendy Grove

Stotic Woter Leve @ 2277
Totsi Depth @ I5.€°

8831407 hr-f

_ Figure F-17. Horn Rapids Landfill Suboperable Unit Boring HRL-5.
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EN

Yadose Zone Borehole No,

HRL-6

N 374,515.82 € 1,944,577.4

ambert Coordinotes
kNAD 'B3(H))

Dote Totol Depth Reoched

1-15-80

Wel!
Construction

Summary

Construction Doto

Depth

Description

Diogram

Fwet

Lithologlc Deacription

Used 11 1/8° 0.0, Holiow

Stem Auger. Drove 37 Q.0.
Split Spoon Sompler to 4.77
5% Q.D. Split Spoon Sompler
was Used from 477" to End

of Hoie. After Sompler wos
Driven ~2' Auger was Advonced
1o New Depth,

-

Z or 1-15-8C I

&C

5L

B0

70

BO

90

100

—_
jury
o

120

IIII!IIII ITHIUH Hll[fiﬂ Fl”ll”l|lll?]llll|HWIHH’IIHIIHI‘IH?IHHlHH!III[‘ITTTTTT]HI‘HHIHH U!I]IIII‘HH[IIII

130

A[IL!_l]HU llll[llll Hlllllll lllll_LLLll.lLUlllllJllh!lll‘l‘llllllHULLll[lllIll!l}!IIII|HIIIIIILI

£'~19.6" Sitty Sondy Groval

11.6'=13.9" Slightly Sitty
Graveily Sand
13.9°~16.2' No Recovery

16.2'~21.5" Silty Sondy Grave

21.5'=23.0" Grovel . Sity Son-
23.0°-24.2" Silty Sandy Grove
Stromg Reoction tc HCL
4.2~ 258 Grovell, Song¢, S
Caiiche?

Stotic Woter Leve! 258

TSR ~27.F Sitty Scrdy Grove

Teta Dept~ @ Z7.E

8931407, hri—§

Figure F-18. Horn Rapids Landfill Suboperable Unit Boring HRL-6
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DOE/RL:90-18

Yodose [one Borehole No

ombert Coordinates
NAD '83(R))

Dote Totol Depth Reoched

HRL-7

N 373,903.56, £ 1,944 577.76

2-8-90

We!!
Constructior

Surmmary

Construction Date

Depth

Dascription

Diogram

Graphic

Feet Leg

Lithologic Description

Sample A2301
Chemicai—5" Split Spoon
Coslng: 6 5/8" 0.D. Block
Iron Entire Hole.

Somple A2302
Physicol~Drive Barre!
Somple A2303 & AZ3Ds
Chemical & Replicole

£° Split Spoon

Sample A2305
Physicol-Drive Borre!
Somple 42306 & A23C7
Chemicol & Lab Split

5" Split Spoon

Sample AZ30D9
Physical-DOrive Baorre!
Sample AZ31C
Chemicoi—-5" Split Spoor.
Semple AZ3":
Physical-Crive Harre
Sample A2312
Chemicoi—5" Split Spoon
Somple A23'3
Physical-Drive Barre'
Sample AZ314
Chemicoi~5" Split Spoon
Sample AZI15

Woler Somple {27 S5 Boiler;

7.0 on Z-8-9C

L

3

.

!
Casing Shoe/

e

—_
(o]

IH]HH HHIHHiHH]HHiT”T]HH|[III!HETITIHTTT”FTTT'!’WTTHl[llll Illfsllllllllltil‘ll

20

3C

4C

50

&0

70

BC

|
1ml||m’mmmlmllunluu[m:lmlImllmlhszlJuuhtl_ 1,1,1;111‘1_,11114&111_

8 —= .
= |
E—100 —=
= E
E =
=
=
3 3
F— 10 —=
- -
= =
= =
Ee—120 —=
— =
I ——130 ——
: - i

0'=2.5" Shty Sondy Grovel
2.7-4.3 Shty Grovel

4.B'-75" Sity Sondy Grave

Stotic Woter Level © 2285

0B35S Hrs, 2.722/9C

Tota. Deptt € 2677

BI3-1407 hr-"

Figure F-19. Horn Rapids Landfill Suboperable Unit Boring HRL-7.
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Vadose lone Borehole No.

ombert Cogrdingtes
NAD 'B3fC)

Dote Totel Depth Reoched

__HRL-8

12-21—88

N 3743547 € 1944 981,07

—_—

Wel
Construction

Summary

Construction Dote

Description

Diagrem

Liholegic Description

6 5/87 C.D. Butt waeld
7.5" Hole

]
w

Casing tc 2€.9

£nd of mole TBY

Termporary Casing Used ond
ReTovec Afer Hole Compiete
role BazkNiied = Bentcnite
Gremules orz Abondcnec

i

|

|
|

rrrr]‘rm**_““

1

|

THT‘II’FH“TTZT{TTT

4aC

[:2¢]

70

g0

100

1o

120

IH]!IHI HHITUI IITTVH ﬂl‘lIIﬂTITTIT[TYTT'ITTTTI’TmlTTTTITTIT'[ﬂTF[UTTFHTUTiITFTTI]IIIW

130

ju|
—
3
—_
|
=
3
e
=
-
-
—
-
=
=
=
—
o
=3
—=
3
—
|
=
=
—_

0'~7.5" Sandy Grove!

7.5'-8.2" Growslly Sond

8.2'-22.8" Silty Sondy Growvel

22.8'-28.3 Grovelly Silty Song
Static Woter Leve © 26.C

Totc. Depth @ 28 %

BE2- 1407, kAo g

Figure F-20. Horn Rapids Llndlt_jl}SSuboperable Unit Boring HRL-8.
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DOE/RL-90-18

Yadose Lone Borehole No. HRL~9

Weli
Larmbert Coordinotes N 374,062.15, £ 1,943,065.0 4
{NAD “83(1)) Construction
Summaory
Date Totol Depth Reached 1-17-90
Constniction Deto
Depth ]
‘l n Graphic Lithologic Description
Dascription 1 Diagram Foet Log
Coble Tosl Drilling | =X 0'~3.7' Sondy Grovei
5" O.. Core Borrel \ = 3.7-6.5 Sty Sandy Grove!
|
€ 5/8" 0.D. Casing (Pulled S£| 6.85-109 Sity Grow
Qut After Hole ond Sompling 10
Completed) I = ) .
6% 1D Cosing - ‘ 10.9'-16.7' Sondy Gravel
. ) 16.7'-18.6' Silty Sondy Grovel

3 5,’55 LD Stee’ Cosing - 19.6'~20.4" No Recovery
to 257 . ,
7 1/8" 0.0 Casing Shce. ! 20.4I-24.3 Saondy Grovel
T.L. o i-17-92 i iy 24.3'-27" Sity Sondy Grove'

30

40

50

60

70

B0

80

llll]mlillllllmllmlmli|lII]HHImr!rlr!lmlIHHIHTTVTTT]mTFTT! lllllmllmliﬂn

E100

vy
-
O

llHLIElllllllllml‘lllllh_lIllllllllllllllll[llu]_l_ll llllJ_LI_U_l_l_[IJLIJJJ.LL‘iUJJUl.JIHUilLlJ_lJ_Ullllll

'I'III[IIITTH]TTH|TFTIIHII
I}
o

—
L
o

|

Static Woter Level @ 24.8
Total Depth ® 27.C°

893-1407\ hr-g

Figure F-21. Horn Rapids LandféllzGSuboperable Unit Boring HRL-9.



DOZR W

1w

Vodose Zone Borehole Wo HRL-10 .
Well
ambert Cogprdinates N 374163.83, £ ., 94.1785 :
b«.\a "BIHY —_—re - Construction
Summary
Dote Toto Ceptr Reoched  1—25-80 e
Construction Dote Depth .
" Graophic Lithoiogic Description
Description Dingrom Feoet Log
No Casing Used in HRL—10, ul 0'—_2_3' Siity Sendy Gravel
Borehole wes Driled with s 2.3-6.3 Sondy Grovel
6 5/8% LD Hollow Stem = 6.3 -6.8 Sity Sondy Grove!
Auget, Bit Diemeter 11 1/8° = 5.8 9.1 Sondy Grovel
Lengtr of Auger Flights e E— 10 . . )
For More Irformetion on ! - $.1'-14.5" Slity Sondy Grove!
Tools & Zguipment Usec : | = 14.5-16.5' Sendy Grave!
Jownho'e See Tielc Activity B 16.5'~19.1" S0ty Sandy Grovel
Report & for MRL-E 17830 | - 19.1'-20.4" Gravelly Sond
| E— 20 20.4'-21.9" Sandy Grovel
Hr—17 Boremcie Abondoned by - YRR 21.8'~23.7" Silty Sondy Grove’
w ' Bertcrite [ v b BT NV
Files 1¢ Sarfoce . =
= = 23.7'~32.4" Sandy Grove!
B1 Auger T LS. Auger LR 30X | Static water Level @ 313
Figris &7 0 Lengtt K& J [N = 32.4-34.5" Unknown Geology
[ ! - -
E 3 Botehole wos Augered tc 34.5
Tor Detziez Description of - 4C = 1o Allaw Ample Supply of
auger Bit See Fied Activil, — = Groundwoter for Sampling
Repart @ for SR -£,/5/9C - _j Auger Flights were Left in
TD. o 1-325-0r i - i.‘ Place During Sompling Process
— —
. - S0 = | Al Flights, Bit, ond Downhole
I - = ¢ Tools were Withdrown Afier
— — Groundwoter Saomple wos
- 5 Coliscted. Borehole was Book-
= 80 filed with Bentonite Fellets
= = os Flights were Being Extrociec.
’ — — Total Depth @ 34.5
1 — =
| — ¢
| = =
il —
= a—y
- =
- 80 =
E— 90 —3
E— 100 —
e S
F—— 110 ——
E—120 —=
130 ——

B3~ 1407 hr- 0

Figure F-22. Horn Rapids Landfill Suboperable Unit Boring HRL-10
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DOE/RL-90-

18

Temporary Wall Rumber Mw-—1

Haonford Wel! Number

699-S41-E11

N_354,0B5.E F 1,946 5520

wmﬂ%oﬂun%%mwiunuu
Date we!. Completed

1~ 30-87

Weli
Construction

Surmmary

Construction Dato

Description

12° 1D Casing io 18.38°
13.5° Hole (Removed ail
127 Casing)

§° 02 on drive Shoe

Surfoce Fac¢ from 2
Portiang Cement 18'-7",
Gronuiar Bentonite From
Ar-18

Bentonite Peliets from
3033

2{ - 4C mMes* Coicrooc
Siico Sond From 8G1'-22.€
E" 1D Cosing to 79.9 ,
74.9'=04" Cpen Hole !
E” Hole (Removed oll 8"
Cosing}

Sereen i3 47 10 Johnson 304
Stoiniess Stee' Continuous
Wire Wrap 10 Slet Chonne'
Pock with Screw on End Cop.
(Two Lengths of Screer —
Toto Length 20,37 f)

4" 1D 304 Stoinless Stee’
Riser tc Surfoce.

To or 1=-28-8C

Diogrom

" e W Y]

A

I

w
[}

&80

70

j-19]

80

100

0

120

IIIIIIIH illl‘illl HHIHII IUIIIIII FIII]HH HHIHH HHiHH HII]THI ‘HHIIHI HHIITH]HHIHH IH||1—|H ””]Ull

130

wid e inhodoe o bedpodyobodeo bd el v mmnm

Depth
in Graphic Lithologic Description
Feet Log
o 0'-1.9" Sond
=% W 1.9'-32.5" Sity Sandy Gravel
=R s
w0 —JR
£,
L2
20 1% .
38
30— 325'-35.6" Sendy Grove
=+ )
3 38.6'—41.5" Grove', Sorc
jor ¥ 41.8'—47" Sandy Grove
40 g I Stotic Water Leve ©

~ 438 (1-15-8(

'

— 4303 -l

47'~47.4" Silty Sondy Grove
47.4'=~54.5" Sondy Grove

54.5°-B8.S" Siity Sandy Growe'

BB.5-94.C Silt

Totoi Depth @ 94.0°

8931407\ mw -1

Figure F-23, 1100-EM-1 Monitoring Well, MW-1.
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Temporary Well Number MwW-2

Harlord Well Mumber 699-S34-£10

Wel

Construction

Driled 10 5/8" Hole 1o
188" (Without Shoe)

107 IC Cosing to 1B.6',
Casing Removed During
Compiaetior

t ambert_ Cpordinotes N 37G,B7B.5, £ 1,945,364.8
TITE g PRIt £ L% .
UMmmmary
Date Wil Completed 2— 290 - Y
Construction Deto Depth
. Graphic Lithelogic Description
Description Feet Log
Cem —g.6 = par 0-1.3 Sand
ont 2.5-9.6 e e X0y = e 1.¥—46.5 Silty Sondy Grovel

Bentonlte Crumbles 9.6'—15 X - =%
Bentonite Pafists 15'—18" KXY & 34

Cosing Materio! Sgnd 18'-455" = 10 "'—‘g

8.5 Hole 1B.6'-51", '
&° Casing Removo' During ’
Completion i
Centralizer 21 ‘
Riser 21.32'=5.18° i
Bertonite Fellets 455'—49 3%

Sereen 10 Slet 21.37°—41.EF
Centrolizer 41.3 i

-

(%)

on 1—30—3C

NS:

lllll HIIIHH ””W”]—mqmrrnm””l”’
[ %)
(&)

L)

U rhm
. ;i‘-’:ﬁj YA,

hah

Stotic Water ieve’ 26.C

> ?i‘f“i‘t”

-
<«

46,5 -5 St

w
<

Slough 4%.35-5
Totel Dept~ ® 51.0°

o
o

70

IARARARAAAAAN

©w
(o)

100

10

120

o8
L)
oo lindigd i b hiolon lLI_LlJ_LIJJJ_!LIHI ol poduy lHIl_llL_lJ._l_l_llllHillllllﬂl_i[

llll[il[l TTTII”II IIIIII!II TTTTIHH I'I'TT{HH’

130 —

8%3- 1407“"7\-' zZ

Figure F-24. 1100-EM-1 Monitoring Well, MW-2.



DOE/RI- (-8

Temporary Well Number Mw—3

Well

Harford Well Number 696-S41-£12

bert, Coordinate Construction
Lam o 5
{NAD "B3 ()}

Summary
Dote well Complated 2-22-80
Construction Dato Depth
in Graphic Lithologic Description
Description Diggrom Faet Log

0'~0.35" Blockiop — Asphait
0.35'-2.0' Sandy Graovel
2.0-2.8" Sond

2.8'-3.7" Silty Sond

9 5/8" Heis (Shoe)
B" ID Buttweld Caosing

Centralizer (Bolt on) 13.6 10

Cemeani 20.92 — 2.F

TIHH lllll””

§ 58" Hole to 834 3.7'—4€' Sty Sangy Growet
s

20

£” 1D Cosing to 81.2¢ M=
C gmi
2 UE
- x =
o Berton'te Crumbles . - 30
36 - 2092 hd =
i Banionite Feliats /fg"':—
354 - 36 Sk
— Sene B8 4E — 384 1E 40
Centrolizer (Holt on) 4% B et
- T CET 46'=49.5" Grovelly Sand
' 1C Slot Johrson Screen o B e 49.5'-52.5" Silty Sandy Grave
- o e £2.5-53.8" Sandy Grove!
sl e Static Woter Level
- . — 50.27" on 2-14-8C
~ Centrollzer ‘:f B = 52.41" on 2-15-00
. ClE - 6ee - 560 on 2-16-80
- Sone B8 48 ~ 3§.4 S =———a
g;n?tgrite ;’Bal:est; P oooo E}, 70 53:8'—70: Sity Sandy Firava\
: : 2 ?o?ci = 70'=78.8" Sondy Grove
M Hole tr 4 o o o ool
— /8" 8374 ="
o S o o g = o
. ) e o e b . e
- 8" 12 Casing to B1.24 E,‘:o_ S 2 TE— 80—~ 786837 Sit
: T.O. on 2-16-80 corR o op S ale~a| Total Depth @ 837
= =
- 9C =
E——106 ——
F— 1o —3
F-—120 ——
- |
=3 =
F—— 130 —= 1
1
|

B93-1407\mw-23

Figure F-25. 1100-EM-1 Monitoring Well, MW.3.
F-30



Temporary Well Number__ MW-4

Well

Construction

Honford We!l Number 699-53B—£124A

Lombert Coordinales N D67,411.B E 1,947,587.6
(NaD 83 (M)}

.ﬁ

Summary
Dote Wall Completed 12—6-89
Construction Dota Depth
n Grophic Lithologic Dascription
Description Diagram Foet Log
—
Contrete .‘;‘g( = g'jf gg"d _ )
T a Wi war
Tertiory Sea!: Cement Type :0::0: = 9
1—|!, Acme w/Alummnum K ;
Powder 0:1% 10 =
LX) -
) s 3% s .
Riser: Johnson Stoiniess '.‘3‘ - 3.5 ; 143 .Sandy Grave!
Stee' 4" Blank w/ 0" Rings ! :0:: = 14.5°-17.0° Gravelly Sand
12" B Temporary Cesing ! ud 20 -
15.9" Stee! Cosing » i un 17.0-24.0' Sandy Grove'/
rive Sh | = Q' —-24. andy Grove'
Brive Shoe ; = Grovelly Sand
' = 0= i il
Secondary Seal. Bentonite 13— 24.0'-28.0" Grovelly Sond
Crumbles = 28.0-33.0° Sondy Grove'

Primory Seo" 36.% 33.0°-35.5 Slty Sandy Grave
35.5'-50.3 Sondy Grove'

volgicy 3787 Dic. 4l

Stalic Woler Level 48.5
50.3'—51.4' Sty Sendy Grovel
51.4'-56.0" Sondy Grove
56.0'~56.5" Sond

Screen: Johnson Stoinless
Stee! Chonne Pok, 47
010 Slot w,/“0" Rings

Fiiter pok: Colorodc Sitice
§20-4C \
T.0. on 11-20-88 56.5'=67.3" Sanc, .

Total Depth @ 67.3

BO

80

100

110

120

HH]IH! HHIWTI TTHIIIII HlilTTTl HHIHH IH'II’EH|IHTIHH‘IIH[THFITFWTWTTTTYTIWT]TW‘THH IHI'HH Fll!lilil

!I!IIllll I!lllllll l[l[lllli lllJJIIll IIll!]lil llll_l.

130

BE3- 1407w —4

Figure F-26. 1100-EM-1 Moenitoring Well, MW-4.
F-31




ey

DOE/RL-90-18

Temporary Well Number Mw-—5

Honford Well Number 699-—S38-E128

Lambert Coordinoles N }7,379.0, £ 1,947 587.6

(NaD "8I (f))

Dote We!l Completed 12=28-89

We'l
Construction

Summary

Constructlon Data

Description

Concrete

Terliory Seo': Cement

Type I, W/Aluminum Powder
12° ¢ Temporory Cosing

Secondory Sec': Bentonite
Crumbles, American Colioid

Riser: Jotnson Stainless
Stes 4° Blonk w/70" Rings
B* J “emporary Cosing

Brimgry Seg. Bentore
Felists 2/8" Dicmaeater,
Volelay

Screen: Johnson Stoinless
Stee' Chonne! Pak 4" 010
Sot

Sond Pok: CSS: #20—4C

0 oon 12-18-89
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Depth .
- Graphic Lithologic Deascription
Feet Log
0'-3.0° Sond, Trace Grovel
10
3.0'-14.0' Shty Sandy Grovel
14.0'-18.5" Gravelly Sond
20
18.5'-2B.0° Slight'y Gravelly Sond
10 ] 28.0'-32.5" Grovelly Sand
—g“ 32.5'-50.0" Sandy Grave'
0 —3-

Static Woter Leve 47.0
50.0'-52.0° Sendy Silty Grave

52.0'=57.5" Sand,
Fine Micoceous

57.5'=74.5 Sondy Grave

74.5'—87.0" SNty Sandy Gravei
87.0'-88.6" Sondy SNt

Total Depth ©@ 88.6°

B33-1407\ymw-5

Figure F-27. 1100-EM-1 Monitoring Wall, MW-5,
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Temporary Well Number__ MW-6

Honford Well Number 699-5S37-EN

Lombert Coordincles N A58,018.C, £ 1,645,041

(NaD '83 (H))
Dote Well Completed 12-1-89

Well
Construction

Summary

Construction Dota

Description Diagrom

Grophic

Log

Lithologic Description

13.5" Hole to 19.8
Cement 18'-2.%

12" 1.D. Casing to 2015,
Remowed 12-1-8B%

Gronulor Bentonlte 29.1'-18°

L AT AT
Al Ny

Be~tonite Peliets 33.2'-29.7

Centralizer .

Crarne! Pock Screen

3.5" Hole to 87

10

20

30

40

50

ILH!|lllL|l_Hllllll|llllll“l llllllll_l_

Bentonite Pellets B3 —58.8

60

1 llj._llz'lll:l llulu.ulu..ul._

B" 1L.D. Cosing to 83.3'
Removed 11-30-88

-

AR

XRTNE.
nis,
p s 3

S0

cf‘?&"f‘!
AL

70

80

Slough 91'~B83%

T.0. on 13—-20—89

80

100

10

ilIF!HH TUIITTH HTIFHH HH]HH ITTTIHH‘HHVTH THI]IHI HEF!!l”[TUTITrITFTTTEHWﬂTT]T”T‘ITIE‘HH IHT]HH

120

IlEIll!H llllIllll ll].llllll llllllll

|

130

G¢'-1.8" Sond
1.8'-12.2" Sondy Grovel
12.2'=14.5' Slight'y Gravelly Sand

14.5-26.2" Sondy Grove

26.2'-28.2" Grovelly Sand
29.2'-30.6" Slight'y Grove'y
Sand

30.6'-37" Serc

27'-37.4° Hig~ ™oisture,
Sity Sandy Grave
I7.4'-42.8" Slight'y Grove'i,
Scno

Stelic Woter Leve' 42 B
42.8'-49.4" Sondy Graove'

49 45" 4" SPty Sondy Grove'
& .4'-57.5 Gravelly Sonc

57.5'-85" Sondy Gruve:

85'=-88.7' Silty Sand
88.7'-B8" Sit

88'—§1' Shty Grovelly Sond
Total Depth @ 9.0

893~ 1407 \mw—6

Figure F-28. 1100-EM-1 Monitoring Well, MW-6.
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DOE/RI: 90-18

Temporary Well Number__ MW-7

Honford Well Number 699-538—-E11

Lambart Coordinctes N 357,097.7, £ 1,846,037.4

(NAD 'B3 (1))

Dote Well Completed 12-13—89

Well
Construction

Summary

Construction Doto

Description

Depth
n Graphic
Foe! Log

Lithelogic Description

19.4" of 12" @ Nominol Carbon
Steel Cosing w/Shoe Added
to Well 12/5/89.

36.4' of 8 @ Nomning! Cerbon
Stee! Cosing w/Shoe Added
to Well 12/06/83.

291" of B @ Nominc' Corbon
Stee! Coslng Added o Wall
12/7/88.

10.5" of B" @ Neminal Carbon
Stee' Casing Added to Well
12/8,/88.

6.3 of 8" @ Nomincl Carben
Steel Cozing Added to Well
12/ /88.

Bockputied ol of Corbon
Stee Caosing After Installing
4" g Slainless Stee' Casing
and Screen.

Tola' Stoinless Steel Screen
and Riser Instolled in We'l
is 58.36" inciuding 20.04’
of Chonnal Pock Screen,

ol Instailed 12/12/69.

Portlond Cement w/Aluminum
Powder 18'=2'

8~20 Mesh Benionite Crumbles
30.2'-18"

Bentonite Pellats (3/8%)
228-30.2

2040 Colorado Silica Send
58 --32.8'

5/8" Bentonfle Pellets B3 -
59

Screen s Channs! Pock J16L
Stamless Steel 10 Siot {0107)
w/0.32" Bottom Cop Screwed
on.

Bottom of 12" @ Cosing @
19.Y. Bottom of 8" /
Cosing @ BO.Y

Splitapoon Somple w/Lexan
Tube Driven From B87.2' to
89.3.

T.D. on 12-11—89

[l i

I

8

—
s
o

120

IlllilHl IIIWTTTI Hlllllll HIJ’I'IH IIIIIIIITIHH!HH IIIIlHH Hli"!”l‘”ll!llllI”H{HH IIIIIHH HTIIH!I Illllllll
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—_—

L

G—3.75 Brown Sond
3.75'-4.5' Lt Brownish Gray
Gravelly Sond

4.5'-7.8" Lt Brownish Groy
Sondy Grovel

7.8°~13.5 Grayish Brown
Sondy Gravel

13.5'-15.3 Groyish Brown
Grgvelly Sand

15.3-29."" Dork Gray
Sandy Grove:

291 —41 2 very Dork Grayish
Brown, Slightly Grovally Sand

Static Woter Leve' @ 408
41,345 4" Block Sondy
Grawve!

45.4'— 4% 4" Biack, Slightly
Gravelly Sand

49.4'—69.4" Very Dork Groyish
Brown to Gray, Silty Sandy
Grove!

SMt Content Decreasing
Grave! Contant Increasing

69.4'~75.6" Sandy Grovel,
Trace St

75.6'—B5.5" Light Olive Brown,
Sitty Sandy Grave!

B5.5°—89.2" Otive Brown
Sondy Sit

Totol Depth @ 89.3

BS3-1407\mw -7

Figure F-29. 1100-EM-1 Monitoring Well, MW-7.
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Termporory Well Number_ Mw—8

Honford Well Number 6589-531-E08

Lombert Coordinates N 373,797.0, £ 1,943,078.7

{NAD '83{#})
Dote We!! Completed 12-15-89

We'l
Construciion

Summary

truction Doto
Construction Depth

Description Foel

Graphic

Log

Lithologic Deacription

10" Schedule 40 Corbon
Stee! Cosing w/Shoe Driven
to 9.3 ft (Temporory).

{(1¢ 5/8" 0.0.), 8" Schedule

280 Wal! Carbon Stee! Cosing
w/Shoe Driven to 34.68°
(Temporory) (8 5/8" 0.D.)
Top of Cement Grout 2'
Depth. Top of Benionlta

=)

IHH 'IHT]HH

Hl

|

upluagugly

Lo ]
(=)

Granules 6.9

Top of Filter Pack 10.2°
Botlom of filter Pock 34.2°
Bottom Of Screen® 34.2'
Top o Screen ** 136

[
(=)

Screen = Johnson Cortinuous
Wwire Wrop 020 Slot

Fiiter Pock 10-2C Ceoorode
Silice Sond

TD. of 8" Cosing 34.6E #

»
(=]

Al Temporary Casings !
Removad from Well |

n
«

*Ingludes End Cap of Q.37
**includes Q.27 of Solld
Stginlegs Siee! Above Screen

o3
O

Openirgs
T.D. on "O-3-89

~J
(e

[+ ]
a

w
o

-
fe
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=}

—
[
[}
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! 130
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|

0'-3.5 Sand
3.5'~24.0" Sity Sandy Grove!

Static Woter Leve! @ 8.3

24.0°=28.0" Sandy Grovel
28.5'-29.6 Sond
29.6°-30.5" Sity Sondy Grove

30.5-34.1" Sondy Grove'

Tota! Depth @ 3«

B93~ 140wk

Figure F-30. 1100-EM-1 Monitoring Well, MW.-8.
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DOE/RL-90-18

Temporary Well Number_ Mw-9

Well
Honford well Humber 699—-532-E£08

Construction
Lombert Coordinotes N 373.760.3 E 1,943,118.4

(NAD "B3(H))

Summary
Dote we!! Completed 2—-3-90
tion D
Congtruction Dato Depth
n Graphic Lithoiogic Description
Description Diagrom Feel Log
+0.5'-1.9" Concrets 0'-1.5 Sond
1.§'-17.7" Cement w/Aluminum 3.5'-4.3 Growsily Send
Powder
17.7'=23.0° 1/4" Benlonlte
Pellats 4.3-13.9° Sfty Sondy Grovel
23.0'-47.4" Volclay Grout

47.4'~57.7' Cement w/
Aluminum Powder
57.7'-66.7' 1/4° Bentonite
Pallats

66.7'-69.3 20-4C Colorcdo
Sllice Sand

£9.Y-80.7" 10-2C Colorodo
SHice Sond

13.9'-18.1° Sond ond Shghtly
Sty Grovelly Sond

18.1°-35.2" Sondy Grave

(=]
Q

Stoinless Stee' Eng Cop
79.6'-78.%

Sigintess Stee! 10-Sict
Channel Pack 5creen
78.3-68.%

Stoinless Stee! Schedute 055
Riser 69.3'-+1.7

35.2'~-42.0° Cloyey Silt

zzFl
82

42.0'-62.4° 50t

o
(=]

Well Constructed w/Open Hole
os Probiems Pulling 8" g
Casing

(A) Unconfined Aquifer
Encounterac @ 18.2°

(8) Confined Aquifer
Encounterad @ €7.4°, Stcb-
Rized @ 1Y

1D on 1~-18-80

62.4'—63.6" Sondy SNt
63.6'—68.4' 3Nt

&
1AL quliphidig |ml_;lj;l_11

- RAqAR

jreeer

£8.4'—81.4" Siity Gravel ond
SBty Sondy Gravel, Possible
Sangd Lensss.

~J
(=]

Toto! Dapth @ 81.4°

om
(e

Slough

w0
o

100

110

120
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893- 1407 \mw-38

Figure F-31. 1100-EM-1 Monitoring Well, MW.-9.
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DOE/RL-90-18

Jermporary Wel'! Number

Mw-10

Honford Well Number

699-S30—E10A

.ombert Coordinctes

N 3752606 F 19450783

(NaD 'BI{RY)
Dole well Compieted

11-17—-88

Well
Construction

Summary

Construction Daota

Depth
n Graphic Lithologic Deacription
Description Diagrom Fec! Log

23.7' of B® Nominal Corl;on 0'~2.0" Sity Sond, Brown
Stee! Cosing (Sched. 40 —en |
With Shos Added to Weli 20'-9.0° Sondy Grove
1,/6,/89. , . .
10.45' of B® Noming! Carbon 10 ] 3-0'15-13 aﬂﬂsih%fﬂdé:g 1
Steei Cosing (Sched. 40) ¢ u::“;a‘:' cond Gr);volcw
Acdec 1% /B/B9 Y Y
9’ of B” Nomingl Carbon
Steel Cosing (sched 40; . .
Addec 1:}5%9, ’ 20 T, 15.0'-44.0° SBty Sandy Grovei —
10 of B Nomina! Carben X Partly to Well Consoiidoted
Steei Cosing (Sched. 4 -
Added 11/9 /B9, 3
1C° of 8" Woming' Carbon 30 ="
Steel Casing (Sched 40 =
addes 17,10 /89 R
Bockpulled el! of Corbon - = Micaceous Storting ot ~33.%
Stee! Cosing atter Insialling bW U 40

4" Stginless Stleel Casing
and Screen.

Total Stainless Sise' Screen
anc Riser Instalied in well
is 56.29" Including 20.32°
Scraen Seclion all inslalied

on 11/15/8%. % % o
o Prtstrty 60

Portiengd Cement 1B.6'-2.0 P %0 S0
Gronular Bertonite 27.4'-18.6° LR =
Benlonite Peliets (1,/4" Die.) AN =
from 30.8'=-27.4 =
70 —
pon
Coloredo Shica Sand (20— 40 -
Mesh) from 5S6.8'-30.8 3
=
Screen Is 20.32° Long Type 80 =
304 Stoiniess Stee! .E
Continuous Wire Wrop 10 Slot -
(0.070") Opening w/4" 1.D. =
on¢ Fouclory Weldec Bottom 90 -
Cap ond Centralizer =
1/4° Dic. Bentonite Pellets —
from €3.2'-56.8' E
100 =
Bottom of Casing at 64.5' =
at Well 7.0, o
Cosing Driven to 64.9' then =
Bockpuiled 1o pm
T.0. on 11-14—8% 3
120 —3
130 —

L

50

1 'lllll

Hl‘lil‘”] HHIITU lll!illll HTTIHTT]'HTIIIHT I'FHIHH H”‘HH Hll[ll!lIlIII]IIIIIWTTITIH HH]HII‘IIHIIHIIHHEIUI

Stollc Woter Level @ 44t

44.0'-56.0' Sondy Gravel:
Very Uttle SM, M—f Sond

Bottom of Screen ol 55U

56.0'-59.0' Sond

56.0'-62.0° Sandy Gravel

62.0'—64.0' Sty Sandy Grove
64.0'=65.0" Sty Grovel
£5.0'~67.5" Clayey 5t

Splitspoon Sorn?ll Drivar {c
65.5" to 67.5' /5% 0.0)

Total Depth & “ 7 0

BRI 1407 \mw- 5

Figure F-32. 1100-EM-1 Monitoring Well, MW-10.
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DOE/RL-90-18

Temporary Well Number__ MW—11

Hanford Wwell Number

699 S30—E108

Lomber{ Coordinates

N 374,049.1 £ 1,9451053

{NAD 'BI(#H))
Dote Well Compleled

12—-27-89

Well
Construction

Surmmoary

Construction Dota

Depth

Description

‘Totel of Screened Section

18.75" of 12" Nominal

Corbon Steel Cosing with
Cosing Shoe (14 1/4° 0.D.)
Instalied in Hols for

Surface Support. Driven

te 18.25° Depth on 12/18/B3,

8" Noming! Corbon Stee!
Casing Run Intc Hoie After
12° Casing Running with
0.8" 0.0. Drive Shoe.

Total 8" Casing in Wole

at 1.D. of SB.E' with 0.9
above Ground Surfoce thus
Sottom of B" Casing ot
57.8" on 12,/18/8%

20-40 Sond 57.8'-31.3

Screer is Channe' Pack 4° ID,
Johnson 10 Siol Type 304
Stoinless Stee! Continuous
Wite Wrop.

Screen in 2 Seclions: Bottom
Cap Screwad on ond Top
Section Is 10.0 i Long

s 20.35 H.

well wos Overdrilied to S8.5 #
Then 20-40 Mesh Colorodo
Shica Sond Added.

Sereen Installed on Sond
Then Sond Pocked Around
Screer and Temperory
Casings Removed

7.0, on 12~18-89

I

Diagrom

Foet

Lithologic Description

20

3C
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— 130 —~

1 n_l_dgu.nu;_.l_llup_} i Jnu_ ;ulj'huljiu

0'-2.7" Siity Sond, Brown

2.7'=5.6" Gravelly Sand
5.6'-26.1" Sandy Grave'

Grodua! Incregse in 5ilt
261'-52.0" Si'ty Sandy Graove!

Stetic wWoter Leve @ 41.0

52.0°-53.5" Sondy Grave!
Bottom of Scresn © 54.7 #

Verlified by Waightec Type
ot 57.8"

Totcl Depih © 5851

BI3- 1407\ mw- 1"

Figure F-33.1100-EM-1 Monitoring Well, MW-11.
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DOE/RL-90-18

Ternporory Well Number w12

Honford Well Number

698531 =E10A

Lombert Coordinates

N 374,720.6, £ 1,945415.6

(NAD "B3(#})

Well
Construction

Summary

Dote Wel! Completed 1-17-90
Construction Dota Depth .
n Graphic Lithologic Description
Description Diggrom Fest Log
0-1.5 Sond
Tertiory Secl: Cement Type OO Dox] 1.5'-4.0" SNty Sond
| & 1 w/Alumirum Powder Yol I %% 4.0'-6.0° Send
v [Cx] OO . :
18.25'-2 B e
. O % 6.0'~9.5" Grovelly Sand
Riger Johnason 4° g o] 10
Stainless Steel :.:.‘ 9.5-15.5" Sandy Gravel
.

Secondary Secl: Benlonhte
Crumbles 20'-18.25'
Primary Seal: Bentonite
Pellats 3/8" 22,5-20"

Screer. Johnson 47 @
Siciniess Stes! Chonnel Pak —
010 Siot 46.B5'-286.52

Sond Pak: Colorade Sfico
Sond §20~40 48'-22.5
Bottom Seql: Bentonite
Pellets 3/8° 54,25 - 48
Coving 58.17'-54.25

T.0. o 1-16=-80

20

30

50

&0

70

80

90

8

10

120

HHIHTT Tl”i!'ll'l HIIIHH HHIHTI’ H'H]ﬂ” THT]H” ITH!HTI THI[HH HH[HH HH‘H” HH]HH H”]HH HH‘HH

HH]HH Ull[ll[l !llllll!l Illllllll [lll[ll]l lllllllll lll[lllll

130

15.5'-31.0" Silty Sondy Grove'

Stotic woter Lave @ 32.5

M.0'-57.0° Sondy Grove'

§57.0—-59.2 Ash Vitriz Tufs
Tota! Depth @ 5%.2°

B8 1407 \mw-12

Figure F-34. 1100-EM-1 Monitoring Well, MW-12,
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DOE/RL-90-18

Temporary Wel! Number

MW—13

Hanford Well Number

689-S—E10B

Lombert Coordinotes

N 374,504.6, € 1,945,399.9

(NAD '83(#))

Weli
Construction

Summary

Dole Wel! Completed 1-12-80
Congtructi Dot
struction Dola Depth
T " Grophic Lithotogic Description
Description Diogrom Feet Log

Tertiory Seal: Cement Type
| & I, w/Auminum Powder
~19°=2'

12" Temporary Casing to
20.66

Riser: Johnson Stainiess
Steel 4" @ T.D. #41.5
Secondary Seal: Benionite
Crumbles, Aamer. Colicid
207 —~19"

Primary Seal: Bentonite
Peilets, 3/8° Dio. Voiclay
22.82'-2017

8" @ Temporary Cosing
T.O. 44 £

Screen: Johnson Stoin'ess
Stee: 4° @ 010 Siot
Chennel Pok, #41.5'-2618
Sand Pak Colorade Siico
Sand §20-40, 44'-22.87
1.0 on 1-9-80

10

20

30

|1:1u il.l[lu.lnlLUJl::Ill:il;:llt:tl:lll I

&0

70

B0

80

8

1o
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=130

llLLIJ.LLJ.[J.LLlIllll IIlI]lIlJ lll[ll[!iLll lllii]llllh[l!lll!l!llll Ullll[l! 111

FJ

0'—6.5" Gravelly Sand

6.5'-9.0" Sond

9.0-14.0° Gravelty Sand

14.0'-25.0 Sity Sondy Grove

Stolic woter Leve' © 30.8

25.0'— 44.0" Sandy Grove'

Tolg Deptlh @ 44

BS3- 1407\ mw—13

Figure F-35. 1100-EM-1 Monitoring Well, MW-13.
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Termporary Well Number

MW—14

Honford Well Numbaer

Lombert Coordinates

599-S3M-E10C

(NAD "BY1))
Dote Wel' Completed

1-7-80

X e

B

.o
-

Wel,
Construction

Summoaory

Construclion Doto

Description

Tertiory Seal: Cement Type
| & 1, w/Aluminum Powder
18.6-2

12" ¢ Temporary Cosing

Secondory Seol: Bentonite
Crumbles, Amer, Colioid
28.04'-18.6'

8° ¢ Temporary Caosing
T.0. 58.%

Primary Seal: Benionite
Paliets, 3/8° Dio. Voicicy
3B.25'—28.04'

Riser Johnson Stainless
Steel 4° g Biank, T.0. 53.53
Scresm: Johmson Stoinless
Steei Chonnel Pok, 4° ¢
5353 —43.51

Sang Fok: Ceiorode Shico
Sond §20—40, 53.98°-38.25

Botliom Sea: Volclay
Benton!te Pelists, 3/B" Dio.
60.5'-53.88

T.D. on 1-4-90

O]
5]

OO
otel

OO
OO
9,091

%o

DX
52

Lithelogic Description

Depth
n
i Graphic
Foet Loy
10
B 20 o
=T 0 T 53
= = e R
S ELT0
—— 40 —#%
F— so —o.
— 80 =——
— 70 ——
— 80 —
B =
- =
s =
—— g0
= 3
— —
— —
- =
- 3
——100 —
E =
—— 10 —
e 3
= 3
e —
= E
= =
—120 —
- =
=

0-0.5 Sond

0.5'—6.3 Grovslly Sond

6.3 ~6.8" Sand

8.9'-9.6" Growelly Sand
9.6'-10.8" Skty dy Grovel

10.8'-16.5' Sondy Grovel

16.5'=32.5 SNty Sendy Grave!

Static Woter Level @ 30.4

32.5'-53.6" Sandy Grave

53.6'—860.5" Ash—Vitric Tuff,
Total Depth © ECS'

B93—-140\mw—14

Figure F-36. 1100-EM-1 Monitoring Well, MW-14.
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DOE/RI-90-18

Temporory Well Number MW-15

Haonford Well Number 588-531 -£10D

Lombert Coordinotes

N 3742308 € 1,945,425.4

(NAD 'BIH))

Well

Construction

Summaor
Dote well Completed _12-7-89 Y
Construction Dato Deoth
n Graphic Lithologic Description
Descriplion Diogrom Faet Log
) - wye? 0-1.0" Slightly Sty Sand
20.3 of 8" p Carbon Stee! ol Fe] 1.0-6.0° S8y Sendy Grove

Casing w/Shoe Added to
Wweli 11,/21/89,

10" of B” & Carbon Stee!
Costng Added w /01" of
Cosing Removed Due 1o
Flaring of Stee” Addec
1,/27/89. :
20" of 8" P Corbon Stee
Casing Added 11,/28/BS. ’
10" of 8" @ Carbon Stee
Cosing Agded 11,/3C ‘BY

Backpulled ol of Carbon
Stee! Cosing Atter instgling
4" Stoinless Stee’ Cesing
and Screen.

Total Stioinless Stee’ Screen
ond Riser Insiglled in well
s 40.30° Including 20.32" of
Screen Section oll instolled
12/04 /88

Fortlond Cemant Type | & |l
from 1.9'-8.7

Gronular Bentonite Crumbles
from 9.7'-12.5" (8-20 Mesh)
Bentonite Peileis (1/4°&3/8%)
from 12.5'-16’

Colorade 20-40 Silice Sand
from 16'—43.3

Bentonite Pellets {3/8%)
from 43.3'-54.5

Screen Is 20.32" Long, Type
304, Stoinless Stee! Continuous:
Wire Wrop 10 Slot {0.010%)
Opening w/4° @ 1.0. ond
Factory Welded Bottom Cop
anc Centralizer,

Bottorn of Cosing at 51.6'
Then Backpulled.

Somple MW-15-12 Spoon
Driven. from 51.3-54,%

on 12,/01/8¢.

Sormple MW—15-12 was 4" §
ond 27 Long.

1D on 12-1-88
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130

“Teto! Depth @ 54.5

8.0'-11.0" Sty Grovelly Sond,
Trace STt

11.0'~44.2' Sondy Gravel, Troce
Cobble

Grodual Chonge in Color from
Dark Groy Yo Olive Groy

Stotic Woter Level @ 281

Some Cobble
Some to Troce Cobble

St Content Increasing

44.2'— 488" Grovally Sond

4. B'-51.9' Sandy Grove!

51.8'—54.5' SNt (Ash Under
Microscope

B93- 1407 \mw-15

Figure F-37. 1100-EM-1 Monitoring Well, MW-15,

F42
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Tempotary Wel! Number

Mw-17

Hontford Well Number

608-S41-E1 0

Lombert Coordinoles

N 3542911, £ 1,948 387.6

{NAD "8X*))
Dote Wel! Completed

1-26—-80

Well
Construction

Summary

Constructlon Dato

Description

-Split Spoon 110'=112"

19.4" of 127 Corbon Stee!
Surface Casing w/o Drive
Shoe (Botlom @ 19.17)

§4.92' of 10° Carbon Stee!
Casing w/Drive Shoe
(Remowed){Bettom of Cosing
0 54.47)

Drive Borrel 0'-38
Hard Tool Bit 38'—-BE'
Drive Barrel BS'-B9’
Split Spoor. B9'-0Y
Heore Tec! Bit 91'-8%"
Split Spoon 95 -87
Hard Toot Bit §7°-89.%
Spiit Spoon 89.5'-101.9'
Drive Barrel 101.9'-10%
Hord Tool Bit 103105
Split Spoon 105'-107'
Hord Too! Bit 107'-110

Drive Barre! 112'-12%'

126.29° of B" Carbon Stee
Casing w/Drive Shoe.
(Removed) Bottom @ 123"

Boitom of 47 Stoinless

Steel Screen @ 121.45° (With
End Cop). Used o 10 Siot
Johngon Chonnel Pock Screen
10.30° Long. Centrollzers @
B7°,110'47'and 7.

T.0. on 1-20—-90

Diogram

O]
el

55

560505

-
¢,

535
o ted

>,

[P0
:.00

¢

N

X

o0

3

[y

Depth
" Graphic Lithologic Daacription
Feet Log
10 . .
'~18" Sy Sondy Grovel
20

&0

70

lJllllllllill [TH | lllllll

ulm

ll"]”” TIIIlHIf IIIIIHH HHITTTT T”‘IIHH H!'I‘HHIlllI{IHIIIIH]”UIHHEIH1]]1]]]”II IIITITIlllll”]”lll”l]ll”I

50 —3%
3
100 LBl
FE
e
-
10— !
=
-
3
120 —]
—
=
130 ——

19'-23 Sandy Grove
23'-30" Grovelly Sond

J0'-35" Slightly Sitty Sond

35'- 37" Slightly Si'ty
Gravelly Sand

37°-70" SNty Sandy Grave!
Stotic Woter Level & 55.0°

70°=79" Slighi » ity
Gravelly Sand

gfo:.&"l; S.gclr?g“y Silty Stightly
84'-86" Sty Sond
B6'—90.5" Sondy Gravel
90.5'-95" Clay

§5'-99.5' Shty Sond
99.5'-108.5' Shty Clay

108.5'~125" Sond

Totol Depth @ 125.0°

B = Cament

[3 = Bentonite Crumbiss
[® = voldiay Grout

Ed = sand
ff] = Bentonita Palists

8931407 \mw—17

Figure F-38. 1100-EM-1 Monitoring Well, MW-17.
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10/28- 1443

7:.) & 9ramomo coving,

oriilec By WIn § ¥ilcox of Mager Drelling
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L .::.a Company for MHED, 197,

F-47
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Loge of type wells on the Hanford Reservation

[Stratigraphic dwignations by K. C. Neweomb ]

Materials

Thickneas Depth
(et (foet)

Materials

Thickness Depth
(fwer)

(foet

[Drilling. sampling.

10 26-10G)

ard stratigraphic designations of samplea by
Gecl. Burvey Leveling and altitude data by Gen.

Elee Co)

v.s

Aluvium:

Sand, silty; about 40 percent quartz and
60 percent basalt: angular to subangu-
lar; poorly sorted — mostiy coarse to
fine sand with some %- to Yz-in. diam-
eter grave! ard a few boulders; some
artificial fill in places

Figure F-43 Weil 10/28-10G1

Glaciofiuvistile and fluviatile deposits:

Gravel, sandy and bouldery; contains a
small amount of silt; basalt predomi-
nates in the grave! and coarse sand and
makes up 80 percent of the finer sand;
sand is angular to subangular, and
grave! is subrounded to subrounded. ..

Gravel, sandy and slightly silty; pebbles,
averaging 1 to 3 in. in diameter, are
subrounded to subangular, about 40 per-
cent basalt and 60 percent exotic types;
material is about 40 percent gravel, b5
percent medium to very fine sand, and
15 percent silt. ...

Gravel, sandy; gravel forms 60 percent
of sample, sand 25 percent, and silt 15
percent; ratio of basalt to exotic types
in gravel is about 65 percent-35 per-
cent; sand is about B5 percent basalt
and 45 percent exolies and gquartz;
gravel is subsangular to subrounded and
has 3-in. maximum diameter and }-in.
sverage diameter

Gravel, coarse to fine, and coarse sand
maximum diameter of gravel 4 in,
average diameter 2 in.; pebbles form
about 80 percent of bed, basalt com-
ponent of pebble gravel about 40 per-
cent at 30-ft depth, decreasing gradu-
ally to 20 percent at 50-ft depth; basalt
in coarse to medium sand decreases
gradually from 30 percent at 30-1t
depth to 5 percent at 50-ft depth; al-
most no silt present..

Ringold Formation:

Source:

F-48

Gravel, mostly exotic rock types: fine to
coarse from 3 to 6 in. in diameter,
aithough mainly pebbles with occasional
cobbles, in & medium clean micaceous,
quartzose sand matrix; upper 10 ft of
this gravel is highly calearecus and gives
strong reaction to acid; sand content
increases to 55 percent of sampie in 57-
to 60-ft zone, remainder being gravel .

Gravel, exotic-type, subrounded to suban-
gular; has thin silt and clay zones in
bottom foot of bed.................... .. ...

Ciay, light-tan; contains = iev-' Y%-in.
angular pebbles.. . ... ... ...

Cla}| light-tan, finely micaceous, ll:ght]}

Clay, hght tan, slightly siity; has & few
¢ to ¥%-in. diameter rounded to sub-
rounded indurated clavstone nodules ...

Gravel, granule and pebble, in a silty clay
matrix; approximate percentages: gran-
ule gravel, 75; pebble gravel, 15; silty
elay, 10; rock particles are about haif
exotic and half basalt, all rounded to
subrounded

Newcomb et al. {1572)

12

25

13

15

21

L3

72

Bl

B4
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Logs of type wells on the Hanford Reservation — Continued

Materials

Thicknems Depth

Materials

Thicknmes Depth

F-49

ifeet)  (foat) (feeti  {(fomt)
Ringold Formation—Continued Ringold Formation—Continued
Siltstone, light-tan, clayey, very finely Silt, clayey, gray-tan; contains about 5
MICRCEOUS . . e 4 91 percent angular granules — both exotics
Sand, guartzose and micaceous, medxum and basalt; fewer rock particles in
to fine, well-sorted, over 90 percent lower half of bed than in upper half . € 177
siiiceous, and gravel mainly of dark Clay, siity, gray-tan; has thin laminae
exotic types mostly about 3¢ to 1% in. of fine gray-white volecanic ash near
in diameter; gravel about 30 percent of bottom of bed. ... e e 13 190
sample in 91- to 96-ft zone increasing Clay, blue-gray, hu some greenish lami-
to 50 percent of sample in the 96. to DLRE. ..o ee et e 2 192
98-t ZOME. ..o 8 99 Sand, basaitic; nnd 15 80 percent COATSe
Sand, silty asnd clavey, and gravel; to fine black basalt, with 10 percent
gravel, maximum diameter 1 in., forms quartz and 10 percent calcarecus ce-
approximately 20 percent of sample; ment; some basalt and cemented frag-
rude Y%-in.-thick weathering rind on ments are % in. in diameter; pyrite
basalt pebbles ... ... 3 102 occurs as rare vesicle filling in basalt
Sand, quartzose and micaceous, and pebbles; water-bearing. . 2 194
gravel, as in 91- to 96-ft zone; good Basalt of the Columbia River Group
weathering rind on basalt . ... 4 106 Basalt, black, dense to wvesicular; con-
Gravel. sandy. as in 91- to 99-ft bed ex- tains about 30 percent khaki banded
cept that-gravel component has in- and botrycidal opaline vesicle fillings,
creased 1o BO percent of sample; gravel together with some clear feidspar and
in Jower 6 ft increases in size to maxi- rounded and frosted quartz vesicle fill-
mum d.ameter of 4 in. and average di- ings; secondary minerals abundant in
ameter of 2% in.; larger gravel is upper part of b?salt; basalt is weath-
about 20 percent basalt having weath- I ered and clavey in upper part but fresh
ering rinds 10 16 and hard below 200-ft depth 18 212
Sarg. quartzitic and micacecus, medlum
to fine. well-sorted; medium to heavy ‘
respense to acid test 4 120 |
Eilistone. gravelly and slightly clayvey; ]
gravel of 1 -in. diameter forms 40 per-
cent of bed in 120- to 123.ft zone, 1%
abtsers in 123. te 126-ft zone and in- ;
creases to 50 percent of sample in 126- '
to 130-ft zone, where the maximum di-
ameter i1s 3 in.; grave! i1s mainly exotic I
types. and sand is siliceous 10 130
Sand. silty; contains about 3 percent sub- ‘
rounded granule gravel . e 6 136
Gravel, sandy and bouldery; gravel forms |
about 80 percent of bed. is 50 percent ;
granules, and i5 composed mainly of
dark exotic rocks; cemented sand coat-
ings on pebbles and excellent i4-in.-thick
rinds on basalts. ... ... ] 141
Sand, fine to medium, micaceous; about
80 percent clear angular to subangular
quartz, about 2 percent basalt, and
estimated 1 percent calcareous grains;
very reactive to acid test; a sand inter-
bed in gravel of 136- to 165-ft unit . 3 144
Gravel, pebble and boulder, in a clayey
sand; subrounded gravel, mainly of
exotic types, forms 50 percent of bed
in 144- to 156-ft zone and incresses to
80 percent in 156. to 165.ft zone ... 21 165
Gravel, boulder, cobble, and pebble; peb-
ble gravel i&= mainly % to 1 in. in
diameter [ 171
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APPENDIX G
SUBSURFACE SOIL SAMPLING SCHEME SUMMARY

The purpose of this appendix is to suppliment Figures 2-11 through 2-18 in the text.
The downhole distribution of samples collected from boreholes installed during Phase 1 of the
1100-EM-1 RI are presented in these tables organized by background, operable subunit and
groundwater monitoring well physical samples.
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Appendix G Contents

Description
Background Boreholes BAP-2, HRL-1and DP-7 ...................

Soil Sampling Scheme for Operable Subunit 1100-1
Borehole BAP-1 .. ... .. . . .

Soil Sampling Scheme for Operable Subunit 1100-2
Boreholes DP-4, DP-5,DP-6,and DP-9 ... .......... ... ... ... ... ..

Soil Sampling Scheme for Operable Subunit 1100-3
Boreholes DP-1, DP-2, DP-3,and DP-8 .. ... ... .. .. .. ..... ... ..
Soil Sampling Scheme for Operable Subunit 11004

Boreholes ATS-1and MW-3 . ... ... ... ... .. . ... . ...

Soil Sampling Scheme for Horn Rapids Landfill
Boreholes HRL-2 through HRL-10 . . ... ........ ... ... . ... ... .
Ground-Water Monitoring Well Physical Sample

Summary



DOE/RL-90-18

This page left intentionally blank.



-5

IBackground

Borehole: BAP-2

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrhx Matrix
d Depth Date ASTM cLp cip Duplicate Spiit Blank Spike Spike
n Duplicate

A02018 0.5-2.0 06/19/89 X AD201S
AQ201S 0.5-2.0 06/20/89 X A-0201 X X X
AD202S 55-65 06/20/89 X -
A02035 8.3-96 06/20/89 X X AQ201S X X
AQ204S 11.5-13.0 06/20/89 X A0201S

AD205W - 06/21/89 X A0201S X X X
A0206S 17.5-19.0 oer21/89 X AQ201S
AQ207S 17.5-19.0 06/21/89 X AQ201S X
A0208S 19.5-21.0 06/21/89 ). X AO201S
AQ209S 25.20-26.65 0621189 X A0201S
A02108 MA-X54 06722189 X X AQ201S

AQ211S°*| 44.38-45.55 06/29/89 X X AQ201S8

** - Sample was saturated

[Background

Borehols: HRL-1

Sample Sample Sample Analysis Analysis SDOG # Sample Sample Fleld Matrix Matrix
d Depth Date ASTM CLP cLp Duplicate Spiit Btank Spike Spike
(m Duplicate

A0301S 1.0-2.0 06/26/89 X A0301S X X
A03028 6.96-7.98 06/29/89 X X AQ301S
A03038 6.98-7.98 06/29/89 X A-0303 X X X
ADI4W - 06/29/89 X A0301S X X X
AQI05W - 06/29/89 X AD301S X X X
A0J06S | 11.88-13.66 06/29/89 X A0301S X X
ADOTS 15.0-16.0 06/29/89 X -

81-06-TU/40d



[AdY

Background

Borehote: DP-7

Sample Sample Sample Analysis Analysis SOG # Sample Sample Fleld Matrix Matrix
id Depth Date ASTM cLp CLP Duplicate Spiit Blank Splke Spike
1Y) Duplicate

AC101S 0.7-2.0 06/07/89 X X AO1O1S X X
A0102S 3.0-4.0 06/09/89 X .
AM03S 5.2-6.5 06/12/89 X *
A4S 12.2-135 06/12/89 X A0103S
AQ104S 12.2-135 06/12/89 X A-C104 X X X
AQ1058 16.5-18.0 061y8e9 X X% A0103S
A0106S 16.5-18.0 06/13/89 X AD103S X
A01073 23.5-24.0 06/13/89 X *
AO108W - 08/13/89 X AC103S X X X
AO109S 28.4-30.0 06/14/89 X X ANM03S X X
A01108 33.5-35.0 06/14/89 X * _

AO1118** 39.9-40.8 06/14/89 X X A0103S X X

* - Sample taken analysis not conducted per WHC

** - Sample was saturated

81-06-14/30d
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1100-1, Battery Acid PR
Borehole: BAP-1

Sample Sample Sample Analysis Analysis 5DG # Sample Sample Flekd Matrix Matrix
id Depth Date AST™M CLP cLP Duplicate Split Blank Spike Splke
()] Duplicate
A10018 1.5-2.0 08/07/89 X A1001S
A1002S 2.2-42 08/07/89 X X A1001S
A1003S 2.2-42 08/07/89 X A1001S X
At004S 6.3-6.1 08/07/89 X A10015 X X
A1005S 5.3-6.1 080789 X A-1005 X X X
A1006S 6.1-6.8 08/07/89 X -
A1007W - 06/08/89 X A1001S X
A1008W - 08/06/89 X A1001S X X X
A1009S 7.8-8.8 08/06/89 X -
A1010S 8.8-9.6 068/08/89 X A1001S
A10118 11.4-11.9 08/08/89 X A1ONS
AOI12W - 08/09/89 X A1001S ) 4
A10138 13.4-139 08/09/89 X -
A1014S 13.9-15.8 08/09/89 X A1001S
A1015S 16.3-17.5 08/09/89 X X A1001S
A1016S 18.1-19.8 08/09/89 X A1001S

81-06-14/404
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1100-2, Paint and Solvent Pit

Borehole: DP-4

Sample Sample Sample Anatysis Analysis SDG # Sample Sample Fleld Matrix Matrix

d Depth Date ASTM CLP cLp Duplicate Spiit Blank Splke Spike
{n Duplicate

AOLOTW - 07/12/89 X AC401W X X X

AD402S 0.8-1.4 07/12/89 X X AQAOIW

A0403S 08-1.4 07112/89 X ADAW X

A0404S 1.9-31 o7 2/89 X X AQAOIW

AQ4058 1.9-3.1 0712/89 X A-0405 X X X

AO4065 3.3-5.1 07112789 X X AQAIW

AO407S 5.9-6.6 oTe9 X AQ401W

A04083 7.2-88 0711389 X AQAOIW

A04098 9.7-10.7 07/13/89 X AC4O0tW

AD4108 10.7-124 071 3/89 X -

AO4118 12.9-14.4 07113789 ) 4 AGAIW

AO4128 16.0-17.0 07/14/89 X -

A041358 18.5-20.0 07/14/89 X AQ4AOTW X X

81-06-14/30d
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1100-2, Paint and Solvent Pit

Borehole: DP-5

Sampile Sample Sample Analysis Analysis SDG # Sample Sample Fleid Matrix Matrix

i Depth Date ASTM CcLP CcLp Duplicate Split Blank Spike Spike
n Dupticate

AD501S8 0.5-2.0 07/18/89 X AOS01S

A05028 0.5-2.0 07/18/89 X AO5018 X

A05038 2.6-3.6 07118/89 X -

AD504S 45-6.0 071a/89 X AOSMS

AD505S 6.6-7.1 07N8/89 X -

A0506S 8.2-9.7 07118/89 X A0501S

AOS0TW - 0711 w/89 X AU5018 X X X

AO508W - 0719789 X A0501S X X X

A05098 10.0-11.0 07119789 X -

AD5108 12.3-14.0 0711989 X A0501S

AOS11S 12.3-14.0 07119/89 X A-0511 X X X

AO512S 15.0-15.7 0r/19/89 X -

A0513S 16.2-18.0 07119789 X X AD5018

A0514S 18.2-20.0 07/19/09 X A0501S

81-06- 1304
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1100-2, Paint and Solvent Pit

Borahole: DP-6

Sample Sample Sample Analysis Analysis SDG # Sample Sample Fleid Matrix Matrix

id Depth Data ASTM CcLP CLP Duplicate Split Blank Spike Splke
) Duplicate

AOBOTW - 07121/89 X AOS01S ) 4

AQB02S 0.5-2.0 07121/89 X AOSO1S

A06038 05-20 07121189 X -

ADGD4S 25-37 07/121/869 ) 4 -

ADGO5S 4.2-57 orr21/89 X AO501S X X

ADGOSS 4.2-5.7 o07r21/89 X A-0606 X X X

ADB07S 42-57 07/24/89 X -

A0O608S 6.3-7.9 07124/89 X AO608S

ADGO9S 7.9-90 07/24/89 X -

AOG10S 10.5-11.8 07/24/89 X A0608S

ADG11S 12.8-138 07/24/89 X -

AOB12S 14.1-15.8 07125189 X ADG08S

A0613S 14.1-15.8 07/25/89 X AO608S X

AOG14S 16.3-17.3 07/25/89 X -

A0615S 18.1-20.0 07/25/89 X AOGOBS

81-06-TA/A0A
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1100-2, Paint and Solvent Pit

Borehole: DP-9
Sample Sample Sample Analysis Analysis SDG # Sample Sample Fleld Matrix Matrix
i Depth Date ASTM CLP CcLp Duplicate Split Blank Spike Splke
(1) Duphicate
A11MS 1.0-2.0 o189 X A1101S X X
A1102S 2.6-3.6 09/14/89 X -
A1103S 5.75-6.75 09/14/89 X A11015
A11048 6.75-7.10 09/14/89 X -
A11058 7.5-9.0 oW15/89 X A1101S
A1106S 9.2-11.8 09/15/89 X A1101S
A11078 9.2-11.5% 09/15/89 X A-1107 X X X
A11088 9.0-9.2 09/15/89 X -
A11098 92-115% 0W15/89 X -
A11108 9.2-115 095/15/89 X -
A11118 11.7-134 0W15/89 X AN1101S
A1112S 13.5-145 0wW15/89 X -
A11138 15.5-16.5 ow15/89 X -
A1114S 16.5-18.6 0W15/89 X A11NS
A1115S 20.3-218 0%18/89 X A1101S X X
A11188 20.3-21.8 0918/89 X A1101S X
AV1178 21.8-22.1 09w18/89 X -
A1118S 22.8-295 owW1/89 X A1101S
A1119W - 09/19/89 X AT101S X ) 4 X
A11208 25.0-28.0 09/19/89 ) 4 -
A11218 29.3-30.5 owW19/89 X A1101S
A11228 31.1-321 09/19/89 X -
A1123S 33.8-35.3 091989 X A1101S
A11248 3%.5-3%8 09/19/89 X -
A11258** 36.9-38.1 0W20/89 X X A1101S
A11265** 38.3-33.8 0v20/89 X _A11018

** - Sample was saturated

81-06-14/304
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1100-3, Antifreeze and Degreaser Pit

Borahole: DP-1

Sample Sample Sample Analysis Analysis SDG # Sample Sample Fleid Matrhx Matrix

d Depth Date ASTM cLP CLP Duplicate Split Biank Splke Spike
(1) Duplicate

A09018 1.8-4.0 08/02/89 X A0803S

A09028 40-5.1 08/02/89 X -

A09038 4.9-69 08/02/89 X A0B03S

A0S04W - 068/02/89 X A08035 X

A0S053 68.9-7.9 08/02/89 X -

AQ906S 7.9-10.1 08/02/89 X A0B03S

AQ9073 99-123 08/02/89 X A0B03S

A09083 11.9-129 08/02/89 X -

A09098 14.1-16.6 08/03/89 X ADBC3S

A0910S 14.1-18.6 08/03/89 X A0B03S X

A09118 15.5-18.5 08/03/89 X -

A09128 17.9-20.0 08/03/89 X A0B03S

81-06-T4/400d



1100-3, Antlfreeze and Degreaser Pit

Borshole; DP-2
Sample Sample Sample Analysis Analysis SOG ¥ Sampia Sample Field Matrix Matrix
Id Depth Date ASTM cLP CLP Duplicate Split Blank Spike Spike
(m Duplicate
ADBO1S 1.3-2.0 07/208/89 X A0O608S
A0B02S 2.0-35 07/268/89 X -
ADBO3S 4.5-6.0 071317189 X A0B03S
ADBDAS 6.5-8.0 07131/89 X -
AOBOSW - 07131789 X A08035 X X X
ADB06S 8.5-10.2 07131/89 X X A0DB02S
ADBOTS 12.6-143 07/31/89 X X A0803S
A0B08S 12.6-14.3 07131189 X AQB03S X
ADB09S 15.0-16.0 08/01/89 X -
ADB10S 16.0-17.0 08/01/89 X A0803S X X
AD811S 17.6-20.0 08101189 X X A0B03S

81-06-14/20d
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1100-3, Antifreeze and Degreaser Pit

Borehole: DP-3

Sample Sample Sample Analysis Analysis SDG ¥ Sample Sample Fleld Matrix Matrix

(13| Depth Date AST™M cipP ctp Duplicate Split Blank Spike Splke
(n Duplicate

AQ701W - 07127189 X A0608S X X X

ADT028 1.3-20 07/27189 X A0608S

AD703S8 23-33 07127189 X -

AQOTO4S 4.3-59 07727189 X A0608S X X

AQ7058 T.1-8.1 07127189 X -

AO706S8 8.3-10.2 07/27/89 X AD608S

AQT078 10.1-10.8 orn2ne9 X -

AO708S 11.7-13.0 07/20/89 X A0608S

A0709S8 11.7-13.0 0728089 X A0608S X

A07108 13.2-14.3 0r/28/89 X -

AO7118 15.2-18.0 07/208/89 X X A0608S

AOT128 15.2-16.0 07/28/89 X A-0712 X X X

AOT13S 17.7-198 07/26/89 X A0608S

81-06-T/A0A
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1100-3, Antifreaze and Degreaser Pit

Borehole: DP-8
Sample Sample Sample Analysis Analysis SDG # Sample Sampls Fleld Matrix Matrix
id Depth Date ASTM cLpP CcLp Duplicate Split Blank Spike Spike
n Ouplicate
A1201S 1.0-25 09/26/89 X A1201S X X
A12028 2.5-37 09/26/89 X -
A1203S 4.5-6.3 09/26/89 X A1201S
A1204S 45-63 05/26/89 X A-1204 X
A1205S 7.2-8.9 09/26/89 X A1201S
A1206S 7.2-8.9 09/26/89 X A-1204 X
A1207S 1.7-8.9 09/27/189 X -
A1208S 10.8-125 0927189 X A12018
A1209S 12.5-13.0 09/27/89 X -
A1210S 13.3-15.0 owW27/89 X A12018
A1211W - 0/27189 X A1201S X X X
A1212% 15.1-16.1 0/27/89 X -
A1213S 16.8-18.3 09/27/89 X A1201S
A12148 18.3-18.7 027789 X -
A12158 20.5-22.2 09/27189 X X A12018
A1216S 23.7-26.4 05/28/89 X X A12018
A121718 N.7-264 0w28/89 ¢ A1201S X
A12188 26.4-274 09/28/89 X -
A1219S 27.4-28.7 09/28/89 X .
A1220S 30.2-31.4 0w28/89 X -
A12218** 32.0-34.0 09/28/89 X A1201S
A12225** 32.0-34.0 09/28/89 X A-1222 X X X

* - Sample taken, analysis not performed because chain of custody was broken

** - Sample was saturated

81-06-T4/A04
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1100-4, Antifreeze Tank
Borehole: ATS-1

Sample Sample Sample Analysis Analysis SDG # Sample Sampla Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Splke Splke
{1 Duplicate

A131S 1.2-2.7 11/01/89 X A1301S X X
A13025 4.1-56 11/01/89 X A1301S

A1303S 4.1-56 11/01/89 X A1301S X

A13045 6.1-7.4 11/0+/89 X A1INS

A1305W - 11/02/89 X A1301S X X X
A1306S 8.5-9.7 11702189 X A1INS X X
A1307S # 10.9-11.6 11/07/89 X A1307S

A1308S # 11.9-129 11/09/89 X A130G7S
A1309S # 12.9-14.3 11/09/89 X A1307S X X
AIN0S 12.9-14.3 11/09/89 X A1310 X
A13118 # 15.6-15.8 11/09/89 X A1307S
A13125 # 15.8-16.5 11/10/89 X A13125 X X

# - Ethylena Giycol Analysis completed

81-06-TW/30d
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1100-4, Antifreeze Tank
Borehole: MW-3

Sample Sample Sample Anatysis Analysis SDG # Sample | Sample Field Matrix Matrix

d Depth Date ASTM cLp CLp Duplicate Split Blank Splke Spike
(n Dupiicale

A2401W - 02/07190 X A2401W X

A2402S 0.35-2.50 02/07/90 X A2401W X

A2403S 25-4.1 02/07/90 X -

A24048 5.2-7.6 02/07/90 X A2401W X X

A24058 52-7.6 02/07/90 X A2401W X

A2406S 7.4-8.8 02/07/90 X -

A2407S8 10.7-13.2 02/07/90 X A2401W

A2408S8 15.1-16.9 02/08/90 X -

A2409S 17.8-20.4 02/08/90 X A24MW

A24108 23.2-24.8 02/08/90 X -

A24118 25.5-219 02/09%/90 X A240MW

A24128 35.3-37.0 02/09/90 X -

A24138 36.8-39.2 02/09/90 X A2413 X

A24149 36.6-29.2 02/09%/90 X A24145

A24158 40.5-42.2 0212/9% X A24145

A24168 41.2-431 02/12/90 X A24145

A24178 46.4-49.0 02112/90 X A24145

A2418S5°** 49.8-50.9 02/12/90 X A2414S X X
-3-1*" 64.7-67.0 0214790 X -
a-a-z- * 74.0-76.3 02115790 X -

-3-3*'] 81.74-83.74 0211690 X -

[** - Sample was saturated

81-06-14/404d
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Horn Rapids Landfitl
Borshola: HRL-2

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrhx

Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Splke
() Duplicale

A1BOYW - 01/168/9Q X A16155 X

A1802S 0.0-25 01/18/90 X A16155

A1803S J4-48 01/18/90 X -

A1804S 51-7.9 01/18/90 X A16155

A1805S 5.1-79 01/18/90 X A1615S X X X
A1806S 8.0-8.9 01/18/90 X -

A1807S 98-12.3 afal.l X A1615S

A1808S 9.8-13.3 01/18/90 X A1808 X

A1809S 12.5-13.5 01/18/90 X -

A18108 13.9-16.2 01/19/90 X A1615S

A1811S 16.5-17.6 011990 X -

A1812S 17.7-19.9 /19590 X A1615S

A1813S 20.0-21.7 01/19/90 X -
A1814S8** 23.0-25.3 M0 X A16158

** - Sampls was saturated

81-06-14/40d
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Horn Raplds Landfift
Borehole: HRL-3

Sample Sample Sampie Analysis Analysis SDG # Sample Sampte Field Matrix Matrix
id Depth Date ASTM cLp cLp Duplicate Split Blank Spike Spike
()] Duplicate
A2001W - 01/22/90 X A1901S X X X
A2002S 0.0-25 01722190 X A1901S
A20035 2.8-4.4 01/22/90 X -
A20045 4.6-7.5 01722190 X A19015
A20055 46-7.5 01/22/90 X A1901S X
A2006S5 8.0-9.3 01/22/90 X -
A2007S 10.8-13.0 01/23/90 X A1901S
A2008S 13.3-145 01/23/90 X -
A2009S 14.5-17.0 01/23/90 X A1901S
A2010S 14.5-17.0 0 r2ys0 X A2010 X
A20118 17.6-18.8 0112390 X - _
A2012S 19.4-20.7 01/23/90 X A1901S X X
A20138** 220-23.2 01/23/90 X -
A20145*"* 23.2-25.1 01/23/90 X A1901S

** - Sample was saturated

81-06-T/304
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Horn Rapids Landlill
Borehole: HRL-4

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Mairix
L] Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spika
() Duplicate
A220MW - 01/26/90 X A19125 X X X
A2202S 0.0-28 01/26/90 X A19125 X X
A22035 32-46 01/2690 X -
A2204S 54-8.0 0172690 X A1912S
A22055 54-8.0 0172619 X A19128 X
A22065 8.2-9.7 01/26/90 X -
A2207S 10.5-13.6 01726190 X A1912S5
A2208S 10.5-116 01/26/90 X A2208 X
A2209S 13.6-14.4 01/26/90 X -
A2210S 14.6-16.9 01/26/90 X A1912S
A2211S 17.4-18.9 01/29/90 X -
A2212S 19.4-21.3 01/29/90 X A1912S
A22138** 21.5-232 01/29/90 X -
A22148* 23.2-25.0 01/29/90 ) ¢ A22145

** - Sample was saturated

81-06- /204
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Horn Rapids Landfil
Borehola: HAL-5

Sample Sampte Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
id Depth Date ASTM cLp CLP Duplicate Split Blank Spike Spike
(Y Duplicate

AVSOIW - 01/08/90 X A1501W X X X
A1502S 0.0-2.t 01/08/90 ) 4 A1501W X X
A15038 3.8-6.0 01/08/90 X X A1S0TW

A15045 6.4-8.6 01/09/90 X ASOtW

A1505S 8.6-9.4 01/09/90 X -

A1506S 94-116 01/09/90 X A1SHMW

A1507S 9.4-116 0109/90 X A1501W X

A1508S 11.8-13.1 01/09/90 X -

A1509S 13.1-155 0090 X A1501W

A15108 13.1-155 01/09/90 X A1510 X

A15118 15.5-16.0 010990 X -

A15128 16.0-17.6¢ 01095/90 X A1S0TW

A15135 19.9-21.5 01/05/90 X A1501W

A15148 21.9-22.8 01/10/90 ) 4 -
A15158°** 23.6-25.6 01/10/90 X A150TW

A1S1TW - 011090 X ASOIW X

** - Sample was saturated

81-06-14/304
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Horn Rapids Landfill
Borehole: HAL-6

Sample Sample Sample Analysis Analysis SDG # Sample Sampte Fleid Matrix Matrix
L] Depth Date ASTM™ CLP CLP Duplicate Split Blank Spike Splke
) Duplicate

A16018 24-48 01/10/90 ) 4 A1S501W

A16028 48-7.1 01/10/90 X A1501W

A1600W - 01710090 X A1S50tW X X X

A1604S 7.1-94 N80 X X A1S0'W

A16058 7.1-9.4 01710/90 X A1605 X

A1606S 9.4-11.6 011090 X X A1S01W

A1607S 11.6-13.9 011090 X A1501W

A1608S 11.6-131.9 01/110/90 X A1501W X

A16098 16.2-18.5 01/11/90 X -

A16108 18.5-20.8 01711190 X -

A16118 21.5-23.0 01711790 X -

A16128 23.0-24.2 0t/12/90 X ASOHW

A16138 24.2-25.0 01112190 X AIS01W

A1614S 24.2-25.0 01712190 X -

A1B815S 25.0-25.2 01/15/90 X X A1615S X X X
A1618S** 25.8-27.8 0171590 X X A1615S

** - Sample was saturated

81-06-10/40d
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[T

Horn Rapids Landfill
Borehole: HRL-7

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike
(i) Duplicate
A2301S 0.0-25 01/31/89 X A22145
A2302S 2.7-43 01/31/89 X -
A2303S 48-7.2 01/31/89 X A2214S
A23045 48-7.2 01/31/89 X A22145 X X X
A2305S 7.3-84 01/31/89 X -
A2306S 8.9-11.2 01/31/89 X A22145
A2307S 8.9-11.2 0n1m X A2307 X
AZI08W - 01131/89 X A22145 X
A23098 11.2-12.2 01/31/89 X -
A2310S 12.7-15.1 02X1/89 X A22145
A2311S8 15.3-16.5 02/01/89 X -
A2312S 16.9-19.0 02/01/89 X A22145
A2N3S 19.0-20.0 02/01/89 X -
A23148* 22.7-25.0 02/01/89 X A2214S

** - Sample was saturated

81-06-14/404
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.

Horn Rapids Landfill
Borghole: HRL-8

Sample Sample Sample Analysis Analysis sSDG ¥ Sample Sample Fleid Matrix Matrix
Id Depth Date ASTM CcLp CLP Duplicate Split Blank Spike Splke
()] Duplicate
Ata01w - 12/19/89 X A1401W X X X
A1402S 0.0-2.5 12/19/89 X ATA0MW
A1403S8 25-4.4 12/19/89 X -
A14048 59-7.4 12/19/89 X Al1401W X X
A14055 4.5-8.2 12119/89 X -
A1406S 8.7-10.9 12119/89 X A1401W
A1407S 8.7-10.9 121989 X A1407 X
A1408S 10.9-12.8 12120089 X X A1401W
A1409S 15.0-17.3 12/20/89 X A1401W
A1410S 17.6-18.8 12/20/89 X -
A14118 20.7-22.6 12/20/89 X A1401W
A1412S 20.7-22.6 12/20/89 X AlADIW X
A14138 22.6-23.1 12/20/89 X -
A1414S 23.1-24.6 12720089 X A1401W
A14158*"* 26.3-28.1 12120189 X A40W
A1416W - 12/20/89 X A1401W X

*+ - Sample was saturated

81-06- /304
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Horn Rapids Landtill
Borehole: HRL-9

Sample Sample Sample Analysis Analysis SDG # Sample Sample Fieid Matrix Matrix
id Depih Date ASTM CLP CLpP Duplicate Split Blank Spike Splke
(1) Duplicale
A701S 0.0-2.5 01/15/90 X A16155
ATO2W - 01/15/90 X A16155 X X X
A1703S 28-37 01/15/90 X -
A17045 3.7-46 0115190 X A16155 X X
A1705S 5.0-5.8 01/15/90 X -
A1T06S 6.8-9.1 01/16/9C X A16155
A1707S 8.8-9.1 01/16/90 X A16158 X
A1708S 9.4-104 01/16/90 X -
A1709S 10.9-13.3 01/16/90 X A16155
A1T10S 10.9-13.3 0116/90 X A1710 X
A17118 14.2-15.2 01/16/90 X -
A1T2S 16.7-19.2 01116/90 ) 4 A1615S
A17138 20.4-217 01116/90 X -
A17148 21.7-238 0N7190 X A16158
A17158** 24.3-27.0 0117190 X A1615S8

** - Sample was saturated

81-06-Td/304
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Horn Rapids Landtill
Borghote: HRL-10

Sample Sample Sample Analysis Analysis SDG # Sample Sample Fieid Matrix Matrix

W Depth Date ASTM CLP CLP Duplicate Split Blank Splke Spike
0 Duplicate

A1901S 0.0-2.3 M 2290 X A1901S

A1902S 2.3-40 01722190 X A1901S

A1903S 2.3-40 01722190 X A1903 X

A1904S 4.0-6.3 01722190 X -

A19058 6.9-9.1 01/22/190 X A19015

A1906S 6.9-9.1 01/2219%) X A1901S X

A19078 9.1-11.4 01/22/90 X -

A1908S 11.4-13.7 01/22/90 X -

A1909W - 01/23/90 X A1901S X X X

A1910S 16.9-17.8 01/23/90 X X A1901S

A19118 17.8-20.1 M/2390 X X A1901S

A19123 25.9-27.9 01/25/90 X A1912S8

A19138 27.9-30.3 /2519 X -

81-06- 1404



Table G-7. Ground Water Monitoring Well Physical Sample Summary.

DOE/RL-90-18

Sample Sample Depth | Sample | Analysis
id (t) Date ASTM
MW-1-1 10.5 - 12.1 | 01/11/80 X
MW-1-2 21.0 - 22,0 | 0113/80 X
MW-1-3 29.3 - 31.3 | 01/13/90 X
MW-1-4 34.0 - 35.0 | 0113/90 X
MW-1-5 400 - 41.7 ] 01/15/90 X
MW-1-8 44.3 - 46.3 | 01/15/90 X
MW-1-7 47.0 -~ 48.0 | 01/15/90 X
MW-1-8 55.2 - 56.8 | 01/16/30 X
MW-1-9 82.0 - 94.0 | 01/22/90 X
MW-2-1 11.5 - 12.8 | 01/25/80 X
MW-2-2 19.0 - 20.0 | 01/25/90 X
MW-2-3 26.0 - 27.0 | 01/26/90 X
MW-4-1 85 - 9.5 11/09/89 X
MW-4-2 16.0 - 17.0 | 11/10/89 X
MW-4-3 31.0 - 32.0| 11/13/89 X
MW-4-4 50.0 - 52.0} 11/15/89 X
MW-4-5 56.0 - 58.C | 11/16/89 X
MW-4-6 60.0 - 62.0 | 11/17/89 X
MW-5-1 24 - 2.5112/07/89 X
MW-5-2 58 - 6.0 12/07/89 X
MW-5-3 145 - 15.0 | 12/07/89 X
MW-5-4 185 - 19.0 | 12/08/89 X
MW-5-5 345 - 350 12/11/89 X
MW-5-6 48.0 - 485 | 12/12/89 X
MW-5-7 50.0 - 50.5 ] 12/12/89 X
MW-5-8 845 - 550 | 12/13/89 X
MW-5-9 64.5 - 66.5| 12/14/89 X
MW-5-10 €9.7 - 70.7 | 1215/89 X
MW-5-11 745 - 76.5 | 12/15/89 X
MW-5-12 785 - B1.5 | 12/18/89 X
MW-5-13 86.6 - B8B.6;12/18/89 X
MW-6-1 24.0 - 250 11/13/89 X
MW-6-2 43.0 - 44.4 | 11/13/89 X
MW-6-3 494 - 51.4 | 11/15/89 X
MW-6-4 85.0 - 87.0 | 11/20/89 X
MW-6-5 89.0 - 91.0 | 11/20/89 X
MW-7-1 41.6 - 44.2 | 12/07/89 X
MW-7-2 454 - 4B8.4 | 12/07/89 X
MW-7-3 54.2 -~ 56.2 | 12/07/89 X
MW-7-4 B7.3 - B89.3 | 12/07/89 X
MW-8-1 3.5 - 4.0 | 10/23/89 X
MW-8-2 28.0 - 30.5} 10/30/89 X
MW.g8-3 30.0 - 30.5 | 10/30/89 X

G-23




Table G-7. Ground Water Monitoring Well Physical Sample Summary.

DOE/RL-90-18

Sample Sample Depth | Sample | Analysis
id {f) Date ASTM

MW-9-1 46 - 5.2 01/03/90 X
MwW-9-2 - - - 01/04/90 X
MW-9-3 14.1 - 15.2 | 01/04/90 X
MW-9-4 25.0 - 26.3 | 01/05/90 X
MW-9-5 32.0 - 325 | 01/05/90 X
MW-9-6 35.9 - 37.9 | 01/05/90 X
MW-9-7 626 - 63.2( 01/17/90 X
MW.9-8 66.8 - 67.6 | 01/18/90 X
MW-9-9 69.0 - 68.6 | 01/18/90 X
MW-10-1 9.5 - 10.5| 11/06/89 X
MW-10-2 145 - 15.0 | 11/07/89 X
MW-10-3 18.6 - 19.0 | 11/07/88 X
MW-10-4 41.5 - 420 | 11/09/89 X
MW-10-5 47.0 - 49.0 | 11/09/89 X
MW-10-6 65,5 - 67.5| 11/14/89 X
MW-11-1 86 - 9.4:12/15/89 X
MW-11-2 430 - 440 | 12/19/89 | X
MW-11-3 490 - 50.0 | 12/19/89 X
MW-11-4 530 - 535 | 12/19/88 X
MW-12-1 1.0 - 1.5 0113/80 X
MW-12-2 35 - 4.0 01/13/80 X
MW-12-3 55 - 60(0113/90 X
MW-12-4 65 - 7.0 01/13/90 X
MW-12-5 7.0 - 751 01/13/90 X
MW-12-6 10,0 - 105} 0113/90 X
MW-12-7 11.5 - 12.0 | 01/13/90 X
MW-12-8 16.5 - 17.0 | 01/13/90 X
MW-12-9 26.5 - 27.0 | 01/15/80 X
MW-12-10 335 - 340 01/15/90 X
bw-m-n 57.7 - 58.2 | 01/16/80 X
W-12-12 58.2 - 58.7 | 01/16/90 X
MW-13-1 9.5 - 10.0 | 01/08/90 X
MW-13-2 13.0 - 13.5 | 01/08/90 X
MW-13-3 14.0 - 14.5 | 01/08/90 X
MW-13-4 17.5 - 18.0 | 01/08/90 X
MW-13-5 255 - 26.0 } 01/09/90 X
MW-13-6 43.5 - 44.0 | 01/09/90 X
MW-14-1 7.6 - B.6| 12/29/89 X
MW-14-2 10.8 - 11,51 12/29/89 X
MW-14-3 20.5 - 21.0 | 01/02/90 X
MW-14-4 21.5 - 220 | 01/02/90 X
MW-14-5 31.0 - 31.5 | 01/02/90 X
MW-14-6 33.0 - 335 | 01/02/90 X
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APPENDIX H
SOIL PHYSICAL ANALYTICAL RESULTS

The purpose of this appendix is to provide a summary of soil physical analytical results
and the grain size distribution plots for samples collected during 1100-EM-1 Phase I RI.
Analyses were conducted by Westinghouse Hanford and Golder Associates. A complete set of
data is available in the DOE-RL 1100-EM-1 Administrative Record. The DOE-RL 1100-EM-1
Administrative Record is managed by Westinghouse Hanford’s Department of Engineering
Environmental Information Management Center, and is located at the following address:

U.S. Departmen® of Energy-Richland Operations Office
Administrative Kecord Center

345 Hills Street

Richland, WA 99352

This appendix is further divided into subappendices for background, surface, and
subsurface soils samples results organized by operable subunit and the operable unit
monitoring wells soil samples results. Refer in the text to Figure 2-11-2-18 for sampling
locations.
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SUBAPPENDIX H-1
BACKGROUND SOIL PHYSICAL ANALYTICAL RESULT
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TABLE H-1. SUMMARY OF SOIL PHYSICAL ANALYTICAL RESULTS FOR BACKGROUND SAMPLES

Background | Sample |Sample Depth(ft) | Sample | Moisture |Unified Soil Classification
Borehole id Date Content |(Group Criteria Only)
(%)
BAP-2 A0202 55 6.5 | 06/20/89 1.7 |Gravel with fines
A0203 8.3 9.6 | 06/20/89 1.8 |Gravel with fines
A0208 19.5 21.0 | 06/21/89 2.0 |Gravel with fines
AD210 34.4 35.4 | 06/22/89 2.2 |Gravel with fines
A0211 44.4 456 | 06/29/89 ** |Sand
HRL-1 A0302 7.0 8.0 | 06/29/89 1.7 |Gravel with fines
A0307 15.0 16.0 | 06/29/89 3.6 |Sand with fines
DP-7 A0101 0.7 2.0 | 06/07/89 2.4 |Gravel with fines
A0105 16.5 18.0 | 06/13/89 1.6 |Gravel with fines
A0109 28.4 30.0 | 06/14/89 3.7 |Sand with fines
AQ111 39.9 40.8 | 06/14/88 ** {Sand with fines

81-06-T4/304
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TABLE H-2. SUMMARY OF SOIL PHYSICAL ANALYTICAL RESULTS FOR SURFACE SAMPLES

,:

r

i

}

Subunit Sample Sample |Unified Soil Classification
Id Date |(Group Criteria Only)

1100-2 1100-2-D-3 | 03/09/90 |Gravel with fines
1100-2-F-4 03/09/90 |Sand with tines
1100-2-H-1 03/09/90 |Sand with fines
1100-2-HH-1| 03/09/90 [(Sand with fines

1100-3 1100-3-E-5 | 03/09/90 |Sand with fines
1100-3-F-8 | 03/09/90 |Gravel with fines
1100-3-H-5 | 03/09/90 |Sand with fines
1100-3-H-8 | 03/09/90 |Sand with fines

1100-6 AH-219 01/25/90 |Sand with fines
AH-220 01/25/90 |Sand with fines
AH-221 01/25/90 |Sand

Horn Rapids [HRL-H-2 03/09/90 |Sand

Landfifl HRL-D-4 03/09/90 |Sand with fines
HRL-C-1 03/09/90 |Sand with fines
HRL-M-4 03/09/90 |Gravel
HRL-R-7 03/09/90 |Gravel
HRL-T-6 03/09/90 (Gravel

81-06-14/401
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DOE/RL-90-18

H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

1100-2, Paint and Soivent Pit

Borehole | Sample Sampie Sample Moisture |Unified
kt Depth Date Content  |Soil
{ft) % Classification

DP-4 AD402S 0.8-1.4 07/12/89 0.8 Well graded sands - Sand and silt mixtures
DP-4 AD4D4S 1.9-31 ornass a2 Sand and silt mixtures
DP-4 AD40ES 3351 ornzrnee 53 NR
DP-4 AD410S 10.7-12.4 0T/1/88 25 Poorly graded praveis - Grave! and silt mixtures
DP-4 AD412S 16.0-17.0 0T14/89 2.7 Poorly graded gravels - Gravel and silt mixtures
DP-5 AD503S 2.6-3.6 0718/89 29 Sand and silt mixtures
pP-§ AQ505S 6.6-7.1 07/18/89 54 Sand and silt mixtures
DP-5 AQS09S 10.0-11.0 07/19/88 4.4 Poorly graded sands - Sand and silt mixtures
DP-5 AD5128 15.0-15.7 07/19/89 4.8 Well graded sands - Sand and silt mixtures
DP-5 AQS138 16.2-18.0 07/15/89 4.2 Poorly graded sands
DP-6 ADB03S 0.5-2.0 07/21/89 1.2 Sand and sift mixtures
DP-§ ADBO4S 25-37 07/21/89 1.6 Sand and silt mixtures
DP-& ADBOTS 42-57 07/24/89 4.3 Sand and silt mixtures
DP-6 ADBOSS 7.8-8.0 07/24/85 2.3 Poorly graded sands - Sand and silt mixturas
DP-6 ADB11S 12.8-13.8 07/24/89 3z Well graded sands - Sand and silt mixtures
DP-6 ADE14S 16.3-17.3 07/25/89 3.2 Poorly graded! sands - Sand and silt mixtures
DP-9 A11028 26-36 09/14/89 26 Sand and silt mixtures
DP-9 | A11045 6.75-7.10 09/14/89 7.2 Gravel and silt mixtures
DP-§ A1108S 9.0-9.2 08/15/89 38 Sand and siit mixtures - Well graded sands
DF-9 A11098 9.2-11.5 08/15/89 a9 Sand and sift mixtures - Poorly graded sands
DP-§ A11108 §9.2-11.8 08/15/89 10.8 Sand and siflt mixtures - Poorly graded sands
DP-% A11128 13.5-14.5 0%/15/89 4.6 Sand and silt mixturas - Poorly graded sands
DP-8 A11138 15.5-16.5 09/15/89 4.0 Sand and silt mixtures - Well graded sands
DP-9 A1N17S 21.8-22.1 09/18/89 3.0 Sand and silt mixtures - Poorly graded sands
DP-9 A11208 25.0-26.0 09/19/8% 2.7 Gravel and silt mixturas - Poorly graded gravels
DP-8 A11228 31.1-32.1 09/15/88 25 Gravel and silt mixtures - Well graded gravels
DP-9 A11248 35.5-36.8 09/19/89 az Gravel and silt mixtures - Well graded gravels
DP-§ A11258 36.9-38.1 08/ 20/89 v NR

*' - Sample was saturated
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H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

1100-1, Battery Acig Pit

Borehole | Sample Sample Sample | Moisture {Unified
d Depth Date Content jSoll
(ft) % Ciassification

BAP-1 A1002S 2.2-42 817190 8.9 Sand and silt mixturas

BAP-1 A1006S 6.1-6.8 B/7/90 4.7 Gravel and silt mixtures

BAP-1 A1009S 7.8-8.8 8/8/90 29 Sand and silt mixtures

BAP-1 A10138 | 13.4-13.8 8/9/90 3.2 Sand and silt mixtures

BAP-1 A10158 | 16.3-17.5 B8/9/90 2.3 Gravel and silt mixturas - Poorly graded gravels

H3-1
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H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

1100-3, Antifreeze and Degreaser Pit

Borehoia | Sample Sampie Sample Moisture  |Unified
K Depth Dats Content  [Soll
(4,4] % Classification
DP-1 ADS028 4.0-5.1 oa/02r89 25 Sand and silt mixtures - Well graded sands
DP-1 ADS0SS 8.9-7.9 o8/o2ras 24 Sand and silt mbctures - Weil graded sands
DP-1 AO908S 11.9-12.9 08/02/89 4.9 Sand and silt mixtures
DP-1 AD3118 15.5-16.5 o8/0V89 5.8 Sand and siit mixtures - Poorly graded sands
DP-2 ADB02S 2.0-35 07/28/89 1.3 Sand and silt moctures - Well graded sands
DP-2 AOBO4S 6.5-8.0 07/31/89 27 Gravel and sitt mixtures - Poorly graded gravels
DP-2 ADBOES 8.5-10.2 07r21v/89 a8 8and and silt mixtures - Poorly graded sands
DP-2 AD80O7S 12.6-14.3 07/31/89 as Sand and silt mixtures - Well graded sands
DP-2 A0808S 15.0-16.0 D8/01/89 28 Sand and silt mixtures
DP-2 ADB11S 17.6-20.0 08/01/89 b Sand and silt mixtures - Poorly graded sands
DP-3 AQ7038 2.3-3.3 07/27/89 1.% Sand and silt mixtures
DP-3 | AO705S 7.1-8.1 07/27/88 25 Gravel and silt mixtures - Poorly graded gravels
DP-3 ADTO7S 10.1-10.8 07/27/89 4.4 Sand and silt mixtures - Poorty graded sands
DP-3 AD7108 13.2-14.3 p7res 3.7 Poorly graded sands
DP-3 AOT118 15.2-16.0 07/28 . . 3.9 Poorly graded sands
DP-8 A12028 2.5-3.7 05/26/88 1.5 Sand and silt mixtures
oP-8 A12078 7.7-8.9 o9/27/188 2.1 Poorly graded sands - Sand and silt mixtures
DP-8 A12038 12.5-13.0 09/27/8% NR 'Well graded sands - Sand and silt mixiures
DP-8 | A12125 15.1-16.1 ov27/89 20 Poorly graded sands - Sand and sit mixtures
DP-& A12148 18.3-18.7 09/27/89 21 Well graded sands - Sand and silt mixtures
DP-8 A12158 20.5-22.2 09/27/89 25 Poorly graded sands - Sand and silt mixtures
DP-8 A12168 23.7-26.4 OSv28/89 30 Poorly graded sands - Sand and siit mixtures
DP-8 A12188 26.4-27.4 09/28/89 2.0 Well graded sands -~ Sand and sill mixiyres
DP-8 A12208 30.2-31.4 Oo/2a/8s 23 Poorly gradec sands - Sand and silt mixtures

H3-3
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DOE/RL-90-18
H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

Horn Rapids Landfill
Borehole | Sample Sample Sample Moisture  |Unified
d Oepth Date Content  |Soll
(m % Classification

HRL-2 | A1803S 3.4-48 01/18/90 31 Sand and siit mbitures

HRL-2 | A1806S 8.0-8.9 011890 1.8 Poorty graded sands - Sand and silt mixtures
MRL-2 | A18098 12.5-135 01/18/90 1.7 Sand and siit mixtures

HRL-2 | A18118 16.5-17.6 01/19/90 1.7 Gravel and silt mxtures

HRL-2 | A18138 200-21.7 01/19/90 2.3 Sand and sit mixtures

HRL-3 | A20035 2844 01/22/90 as Poorly graded gravels

HRL-3 | A2006S 8.0-8.3 01/22/%0 2.2 Well graded gravels - Gravel and silt mixtures
HRL-3 | A2008S 13.3-145 01/23/90 26 Well graded sanis - Well graded gravels
HAL-3 | A2011S 17.8-18.8 01/23/90 24 Poorly graded gravels - Gravel and silt mixtures
HRL-3 | A2013S 22.0-23.2 01/23/90 . Poorty graded gravels - Gravel and silt mixtures
HRL-4 | A2203S 3.2-46 01/26/9%0 3.0 Waell graded gravels - Gravel and sitt mixtures
HAL-4 | A2206S 8.2-9.7 01/26/90 1.7 Poorly graded gravels - Gravel and silt mixtures
HRAL-4 | A22098 13.6-14.4 01/26/90 25 Poorly graded sands

HRL-4 A22118 17.4-1889 01/29/90 4.2 Gravel and sitt mixtures

HRL-4 | A2213S 21.5-23.2 Q1729780 * Poorly graded gravels - Gravel and silt mturas
HAL-5 | A15038 3.8-6.0 01/08/60 2.7 Gravel and silt mixtures - Poorly graded gravels
HAL-5 | A15058 8.6-94 017059/90 2.9 Sand and silt mixtures - Poorly graded sands
HRL-5 | A1508S 11.8-131 01/08/90 3.0 Gravel and silt mixtures

HRL-& | A1511S 15.5-16.0 01/09/90 32 Sand and silt mixtures

HRL-5 A15148 21.9-22.8 01/10/90 a3 Sand and silt mixtures

HRL-6 | A1604S 7.1-9.4 01/10/90 1.8 Poorly graded gravels

HRL-6 | A1606S 9.4-11.6 0110/90 2.1 Well graded gravels

HRAL-§ A16098 16.2-18.5 0111/9Q 3.0 Poorly graded gravels

HAL-& { A16108 18.5-20.8 01111180 31 Poorly graded gravels

HAL-§ AENS 21.5-23.0 01/11/90 3.0 Gravel and silt mixtures

HRL-6 | At514S 24.2-25.0 0112/90 1.8 Sand and silt mixtures

MRL-& | AE15S 25.0-25.2 01715790 a1 Sand and silt mixtures

HRL-& | A1616S 25.8-27.8 01/15/90 . Poorly graded gravals - Gravel and silt mixtures
HRL-7 | A2302S 2.7-4.3 01/31/89 25 Poorly graded graveis - Gravel and silt mixtures
HAL-7 | A2305S 7.3.84 01731/89 2.2 Gravel and sitt mbxtures

HAL-7 | A2309S 11.2-12.2 01/31/89 23 Gravel and silt mixtures

HRL-7 | A2311§ 15.3-16.5 02/01/88 kK Gravel and siit mixtures

HRL-7 | A23138 19.0-20.0 02/01/89 1.5 Gravel and silt mixtures

HRL-8 | A1403S 2.5-4.4 12119/89 an Gravel and silt mixtures - Poorly graded gravels
HRAL-8 | A14058 45-8.2 12/19/89 8 Sand and siit mixtures

HRL-8 | A14088 10.9-12.8 1220189 4.1 Gravel and siit mixtures

HRL-8 | A14108 17.6-18.8 12/20/8% 34 Gravel and sitt mixtures - Poorly graded gravels
HRL-8 | A14138 22.6-23.1 12/20/89 1.8 Gravel and $itt mixtures

HRL-9 | A1703S 28-17 01/15/90 25 Well graded gravels - Gravel and silt mixtures
HRL-9 | A17058 5.0-5.0 01/15/90 19 Grave! and silt mixtures

HRL-§ | A17088 §.4-104 0116/90 27 Well graced graveis - Gravel and silt mixtures
HAL-9 | A17118 14.2-15.2 0116/90 28 Poorly graded graveis - Gravel and sift mixtures
HRL-§ { A1713S 20.4-21.7 01/16790 28 Wei! graded gravels - Gravel and siit mixtures
HRL-10 | A19048 4.0-6.3 0172290 1.8 Gravel and silt mixtures - Well graded gravels
HRL-10 | A1907S $.1-11.4 01/22/90 25 Graved and sitt mixtures - Well graded gravels
HAL-10 | A1908S 11.4-13.7 01/22/190 22 Sand and silt mixtures - Well graded sands
HAL-10 | A1§108 16.9-17.8 01/23/80 ar Sand and silt mixtures

HRL-10 | A19118 17.8-20.1 0v23/90 30 Gravel and silt mixtures - Poorly graded gravels
HAL-10 | A19138 27.9-30.3 01/25/90 36 Poorly graded gravels

** - Sample was saturated

H34
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