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This report is the fourteenth in a series of quarterly status reports;
the first 13 cover the period from May 1, 1986, through September 30, 1989
(PNL 1986, 1987a, 1987b, 1987c, 1987d, 1988b, 1988c, 1988d; Fruland, Bates,
and Lundgren 1989a, 1989b; Smith, Bates, and Lundgren 1989a, 1989b, 1989c).

The 15 projects discussed in this report were designed according to
applicable interim-status ground-water monitoring requirements specified in
the Resource Conservation and Recovery Act of 1976 (RCRA) as amended; in
40 CFR 265, Subpart F; and in WAC 173-303-400.

During this quarter, field activities primarily consisted of drilling

and well installation, ground-water sampling and analyses, and water-level
monitoring.
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SST - Single-Shell Tanks
SWL - Solid Waste Landfill
SWS - surface water station
TCE - trichloroethene

TEGD - RCRA Ground-Water Monitoring Technical Enforcement Guidance Document
(EPA 1986a)

TOC - total organic carbon

TOX - total organic halogens

TOXLDL - total organic halogens, lower detection limit

UST - United States Testing Company, Incorporated

VOA - volatile organic analyses

VOC - volatile organic compounds, constituents, or chemicals
WAC - Washington Administrative Code

WMA - waste management area

ug/L - micrograms per liter
pmho/cm - micromhos per centimeter (measure of specific conductivity)
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to characterize the quality of the ground water, followed in subsequent years
by a minimum of semiannual monitoring of indicator parameters and annual
monitoring of ground-water quality parameters. In addition, each site is
monitored annually for those constituents listed in WAC 173-303-9905 for
which accepted analytical techniques are available. [Within this report,
reference to the lTong list (WAC 173-303-9905) corresponds to these con-
stituents.] Data obtained during indicator parameter evaluation monitoring
are compared with the background levels established during the first year of
ground-water monitoring. If a statistically significant change occurs, a
ground-water quality assessment program is implemented.

This report describes progress from October 1 to December 31, 1989, for
15 RCRA ground-water monitoring projects at the following Hanford Site haz-
ardous waste disposal facilities: 300 Area Process Trenches, 183-H Solar
Evaporation Basins, five Waste Management Areas (WMAs) for the 200 Areas Low-
Level Burial Grounds (LLBGs), Nonradioactive Dangerous Waste Landfill (NRDW),
1301-N Liquid Waste Disposal Facility (LWDF), 1324-N Surface Impoundment and
1324-NA Percolation Pond, 1325-N LWDF, 216-A-10 Crib, 216-A-29 Ditch,
216-A-36B Crib, 216-B-3 Pond, 2101-M Pond, Grout Treatment Facility, seven
WMAs for the Single-Shell Tanks (SST), and the 216-B-63 Trench. The Tocation
of each facility is shown in Figure 1.1.

Table 1.1 presents the status of each ground-water monitoring project as
of November 30, 1989. Ground-water quality assessment projects are in prog-
rc ; for tI 1301-N LWDF, 1. I-N d 1324-NA facilit i, 300 Arc | ;
Trenches, and the 183-H Solar Evaporation Basins. Of the other projects
Tisted in Table 1.1, the SST and 216-B-63 Trench projects and WMA-5 of the
LLBG project are drilling and installing their monitoring networks; the
Nonradioactive Dangerous Waste Landfill, 2101-M Pond, the 1325-N LWDF,
216-A-36B Crib, the remaining WMAs for the LLBGs, and the Grout Treatment
Facility are in the indicator evaluation phase of monitoring; and the remain-
ing projects have completed the final quarter of background monitoring.

Thirteen previous quarterly reports (PNL 1986, 1987a, 1987b, 1987c,
1987d, 1988b, 1988c, 1988d; Fruland, Bates, and Lundgren 1989a, 1989b; Smith,
Bates, and Lundgren 1989a, 1989b, 1989c) have been issued in this series and
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range. If results fall outside the 95% confidence interval, a request for
data verification is warranted (ASTM 1987). If values from the two inter-
laboratory comparisons of field samples fall within 2.8 standard deviations
based on EPA Water Supply or Water Pollution Laboratory Performance
Evaluations they are considered equivalent analyses. This calculation takes
into account the uncertainties associated with the two sources of analyses.

In general, for the period from October 1 to December 31, 1989, analyt-
ical results were acceptable. For example, for the blind sample data, on the
average, 92% of the analyses were within acceptable 1limits for 113 analyses.
The 8% not accounted for can be attributed to two areas: a method still
under development (6 analyses) and an analytical difficulty with an ammonium
analysis (4 analyses). Replicate analyses demonstrated 98.3% correlation
between laboratories, for 939 analyses. The remaining-1.7% is attributable
to analysis technique differences between laboratories and sample matrix
interferences.

ANALYTTCA ANOMALIES

During the previous quarter, analytical anomalies, acetone in blanks and
matrix interference in fluoride analyses, were persistent problems. This
quarter, only the fluoride matrix interference was a persistent problem.

Fluoride Matrix Interference

Matrix interferences of unknown origin have been reported for many of
the fluoride analyses during the quarter. Specifically, 24 of 49 results
during October, 17 of 49 results during November, and 11 results during
December are considered suspect. This problem, however, is not new and is
primarily an inadequacy of the analytical technique (Method 300.0, EPA 1984).
An investigation into how this problem has affected data is ongoing. An
alternate method using an Ion Selective Electrode (Method 340.2, EPA 1984)
for the analysis of fluoride is available if interferences appear in the
future.
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Other Topics

United States Testing Company, Incorporated (UST), was involved in a
performance evaluation, study #WS 024, conducted by the EPA. A1l results of
this study were acceptable except results for a corrosivity sample where an
unusual concentration step was required and results for organic constituents
that are not of interest at Hanford or were below target concentrations.
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of these wells are shown in Figure 2.1. Table 2.2 shows the sampling
schedule for the 20-well network for FY 1990.

DRILLIN® AND HYDROGEQOLOGIC CHARACTERIZATION

There were no drilling activities during this quarter. Water-level
measurement was the only hydrogeologic characterization activity conducted
during the quarter. Pertinent site characterization information can be found
in Schalla et al. (1988b).

WATER LEVELS

Routine data collection includes the monitoring of continuous surface-
water and ground-water levels using pressure transducers and data loggers, in
addition to monthly measurement of water levels in a network of 49 wells in
the 300 Area. The October, November, and December water-level contour maps
are shown in Figures 2.2, 2.3, and 2.4, respectively. Table 2.3 presents the
water-level elevation data collected separately from the sampling events.
Table 2.4 presents the water-level elevation data collected before sampling.
Continuous water-level monitoring was conducted at seven locations: SWS-1
and SWS-2, the two surface-water monitoring stations on the Columbia River
(shown in Figure 2.1), and in monitoring wells 399-1-10, 399-1-13, 399-1-16A,
399-1-16C, and 399-1-18A.

The southeasterly flow of ground water from the vicinity of the process
trenches and the moderate hydraulic gradient in Figures 2.2, 2.3, and 2.4
represent flow patterns that are typical much of the year in the top portion
(upper 20 ft) of the unconfined aquifer. Water-level fluctuations in the
river were fairly similar during October through December, which probably
accounts for the similarity in he southeasterly flow patterns in the three
figures.

WATER CHEMISTPV PATA

A summary of all results from September through November 1989 is pre-
sented in Table 2.5. Analytic¢é data for detected constituents are presented

2.2






In the previous four quarters, 27 wells were used to monitor the 300
Area Process Trenches. Beginning December 1989, 20 wells will be sampled
semiannually. The seven wells eliminated from the previous network and why
they were eliminated are described below:

e Well 399-1-16C monitors the confined aquifer and is no longer
needed to comply with RCRA regulations.

o Well 399-1-17C also monitors the confined aquifer and was
eliminated for the same reasons as well 399-1-16C.

e Well 399-1-18B was eliminated because historical data prove that it
was not necessary as a background well.

e Well 399-1-19 was eliminated because of difficulties in storing and
disposing of its purge water. Specifically, purge water stored in
the 500-gal storage container would have to be removed by tanker
truck. The truck would have to back up 1500 ft along the narrow
berm separating the trenches. This procedure was considered
unnecessarily risky for the truck driver.

e Well 399-2-2 will not be needed because wells 399-1-7, 399-1-16A,
and 399-2-1 adcg..tely define constituents for RCRA monitoring of

I

this area.

« Background well 399-8-2 is being replaced by background well
399-8-1 because the latter has historically provided results

equivalent to the former and 399-8-1 is closer to the process
trenches.

e Well 399-8-3 he~ “een eliminated because concentration distribu-

tions can be aceyuately defined using the remaining 20 wells.

In addition, only one of the four wells sampled biweekly in the previous
quarters was sampled this quarter and on a weekly basis. This single well
sampling represents the minimum requirements for detecting significant
releases of contaminants of concern from the process trenches. In the event
of a significant increase in concentration, sufficient time will be available
to monitor a large number of wells to quantify the concentration and extent
of the plume. The exact number and location of wells to be sampled will be
based on water-level data from the continuous recorders, historical concen-
tration distributions in relation to river stage, and the time since release
of the contaminant into the process trenches.
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JAE' ™ ~.1. Ground-Water Monitoring Wells for the 300 Area
Process Trenches
"-71s fe= Pei-+ of "~~-liance

399-1-11
399-1-17A

Background Wells
399-1-18A

Wells to Define the Horizontal Extent of Contar on

399-1-7
399-1-10
399-1-12
399-1-13
399-1-14
399-1-15
399-1-16A
399-2-1
399-3-7

Wells to Define the Vertical Extent of Contamination

399-1-16B
399-1-178B




TABLE 2.2. Sampling Schedule for the 300 Area Process Trenches

1989(3) 1990
M1 0Oct Nov _De- n Feb M-~ "-~ May Jun ™7 Aug Sep
399-1-7 RQV R
399-1-10 R R
399-1-11 R R
399-1-12 R R
399-1-13 R R
399-1-14 R R
399-1-15 R RQV
399-1-16A R L
399-1-168B R L
399-1-17A W W R W W W W LW W W W W
399-1-178 R L
399-1-18A R R
399-2-1 R R
399-3-7 R RQV
399-3-9 R R
399-3-10 R R
399-4-1 R R
399-4-7 R R
399-4-11 R R
399-8-1 R R
(a) The following notations are used in this table:
L = sampled for the long list of constituents (WAC 173-303-9905).
Q = sampled for quality control replicates.
R = sampled for the regular 1ist of constituents.
V = sampled for volatile organic analyses blanks.
W = weekly samples.
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TABLE 2.3. (contd)

pA

9

Casing Depth Water-Level
Elevation, to Elevation,
e ft_above MsL(2) Date Water, ft ft_above MSL
399-1-12 384.45 10/26/89 42.86 341.59
11/28/89 42.06 342.39
12/27/89 41.76 342.69
399-1-13 388.62 10/26/89 46.94 341.68
11/28/89 46.22 342.40
12/27/89 45.92 342.70
399-1-14 383.23 10/26/89 41.02 342.21
11/28/89 40.42 342.81
12/27/89 40.05 343.18
399-1-15 379.59 10/26/89 37.28 342.31
11/28/89 36.62 342.97
-12/27/89 36.25 343.34
399-1-16A 381.51 10/26/89 40.23 341.28
11/28/89 39.35 342.16
12/27/89 39.05 342.46
399-1-168B 381.14 10/26/89 39.65 341.49
11/28/89 38.78 342.36
12/27/89 38.44 342.70
399-1-16C 382.29 10/26/89 40.52 341.77
11/28/89 39.48 342.81
12/27/89 39.09 343.20
399-1-17A 377.47 10/26/89 36.16 341.31
11/28/89 35.26 342.21
12/27/89 35.05 342.42
399-1-178 377.87 10/26/89 36.40 341.47
11/28/89 35.48 342.39
12/27/89 35.26 342.61
399-1-17C 378.13 10/26/89 3.11 375.02
11/28/89 3.24 374.89
12/27/89 2.82 375.31
399-1-18A 390.83 10/26/89 48.23 342.60
11/28/89 47.58 343.25
12/27/89 47.18 343.65






TAorE 2.3, (contd)

2

9

Casing Depth Water-Level
Elevation, to Elevation,
Well ft_above MsL(2) Date Water, ft ft_above MSL
399-3-10 385.40 10/26/89 44 .30 341.10
11/28/89 43.45 341.95
12/27/89 43.27 342.13
399-3-12 386.38 10/26/89 45.32 341.06
11/28/89 44 .40 341.98
12/27/89 44.20 342.18
399-4-1 395.00 10/26/89 54.27 340.73
11/28/89 53.21 341.79
12/27/89 53.06 341.94
399-4-7 376.99 10/26/89 35.94 341.05
11/28/89 35.10 341.89
12/27/89 34.95 342.04
399-4-9 381.40 10/26/89 40.30 341.10
11/28/89 39.45 341.95
12/27/89 39.29 342.11
399-4-10 377.59 10/26/89 36.46 341.13
11/28/89 35.65 341.94
12/27/89 35.49 342.10
399-4-11 404.53 10/26/89 63.54 340.99
11/28/89 62.57 341.96
12/27/89 7".39 342.14
399-5-1 .60 10/26, 54.21 341.:
11/28/89 53.54 342.06
12/27/89 53.28 342.32
399-6-1 386.93 10/26/89 45.., 341.76
11/28/89 44 .67 342.26
12/27/89 44 .29 342.64
399-8-1 394.88 10/26/89 53.11 341.77
11/28/89 52.52 342.36
12/27/89 52.18 342.70
399-8-2 396.06 10/26/89 53.57 342.49
11/28/89 53.16 342.90
12/27/89 52.66 343.40
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TABLE 2.4. Water-lLevel Data Collected Before Sampling from Wells
Near the 300 Area Process Trenches

0

Casing Depth Water-Level
Elevation to Elevation,
Well ft above MSL(a) Date Water, ft ft oh~ve MSL

399-1-3 384.73 11/21/89 42.12 342.61
399-1-7 385.63 11/21/89 43.07 342.56
399-1-8 384.91 11/21/89 42.29 342.62
399-1-17A 377.47 10/04/89 35.85 341.62
10/10/89 36.27 341.20
10/17/89 36.02 341.45
10/24/89 36.00 341.47
10/31/89 36.07 341.40
11/07/89 35.78 341.69
11/14/89 35.26 342.21
11/21/89 34.77 342.70
11/28/89 35.43 342.04
12/05/89 35.54 341.93
399-4-7 376.99 11/27/89 35.563 341.46

(a) MSL = mean sea level.
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Code Name

H41

Code Name

Al1
Al7
Al9
C57
Cc73
C76
H24
H29

Constituent Detection
Units Limit
H39 FSELENI PPB 6
FLEAD PPB [
H8® TURBID NTU .100
P19 COLIMF PPB 1
Constituent Detection
Units Limit
SODIUM PPB 200
MANGESE PPB 6
IRON PPB 30
PHENDL, PPB 10
SUL TE PPB 600
CHLuxID PPB 600
FSODIUM PPB 200
FMANGAN PPB [
FIRON PPB 30

H31

Constituent
Code Name

010
024
234
104
108
121
197
Aol
A@3
AD4
AB6
Al2
A13
Al4
Alb
Al68
Al8
AbO
c78

Cco-8@
CS-137
RU-126

v
TRITIUM
SR 9@
TC-99
BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
POTASUM
MAGNES
PHOSPHA

Units

PCI/L
PCI/L
PCI/L
PCI/L
PCI/L
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detection
Limit

22.6
20
172.6
.600
600
6

16

6

10

6

50
10
19

6
100
160
100
50
1000

Samples

Constituent List= Water Quslity Psrameters

Samp les

1
1

2
2
2
2

2
2
2
2
[
8
2
2
2

e

O

a7

TABLE 2.5.

slow

Drinking

Decection Standar

2 see
2 ¢oe
[
1

low

10
60
1
1

Orinking

De . _ction Standerd

Constituent List=

nvaaancane

60
300

260000
260000
" 50
300

e
LR
-y

(contd)

Constituent List= Interim Primary Drinking Water Parameters

Water Standards
Agency Exceeded
EPA

EPA

EPA

EPA XXX

Water Standards
Agency Exceeded

EPAS
EPAS

'AS
EPAS

EPAS
EPAS

Full Name

Selenium, filtered

Lesd, filtered

Turbidity

Coliform (Membrane Fiiter)

- e o -

Full Name

Sodium

Manganese

Iron

Pheno |

Sulfate

Chloride

Sodium, filtered
Manganese, filtered
Iron, filtered

Site Specific and Other Constituents —c-ccceeemecao -

Below

Drinkin

Samples Detection Standar

[

[

NN RNNONNONDNN

[

ARANNRNNNI=IINONDNNTNNON

100
200
30
800
20000
8

900

c080
1300

Water Standards
Agency Exceeded

EPAR
EPAR
EPAR
DOE
EPA
EPA
EPAR

EPAS

EPAP

Full Name

Cobalt-680
Cesium-137
Ruthenium-106
Uranium
Tritium
Strontium-90
Technetium-99
Beryllium
Strontium
Zinc

Calcium
Nickel

Copper
Yanadium
Antimony
Aluminum
Potassium
Magnesium
Phosphate






eee

Constituent
Code Name

A28
A29
A32
A40
A4l
A42
A43
Ad4
A45
A48
A47
A48
A49
AR2
4
A5G
AbB6
AB7
AB8
AB9
A8Q
A81
A82
A83
AB4
A8B
Ags
A87
A88
A89
A70
AT1
A72
A73
A74
A76
AT8
A77
A78
A79
A80
AB1
A82
A83

ETHYI A
NAPHreA
PHENREA
DDD

DDE

DDT
HEPTLOR
HEPTIDE
KEPONE
DIELRIN
ALDRIN
CHLOANE
ENDO1
ENDO2
AR1018
AR1221
AR1232
AR1242
AR1248
AR1264
AR1260
TETRANE
BENZENE
DIOXANE
METHONE
PYRIDIN
TOLUENE

CROTONA

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

3
Constitu
Detection
Limit
200 2
200 2
600 2
.100 2
.100 2
.100 2
.100 2
.100 2
1 2
. 100 2
.100 2
1 2
.100 2
.100 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
6 18
[ 18
6500 2
10 18
600 2
[ 18
b 18
6 168
6 168
6 18
6 168
10 2
10 2
6 2
R 2
2
10 2
6 2
6 2
6 168
10 2
10 2
10 2

Samples Detection

TABLE 2.5.

(contd)

b List= WAC 173-303-9905 Constituents

Be low

-
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80
o
s
o0
o
9
80
s
o
E L L
80
e
s
88
80
LA 1]
s
80
80
o0
88
48
o0
o9

88
L 2]
o8
st
80
s
L2 1 ]
s
o0
s
s
e
s
s
st

Drinkin
Standsr

aneeaaasaa

Water Standards
Agency Exceeded

mm
v

EPAP

EPAP '
EPAP
EPAP
EPAP
EPAP
EPAP
EPAP
EPA
EPA

EPAP
EPA

EPA
EPAP

EPAP
EPA

- e o 8 A - -

Fulil Name

Ethylenethiourea
1-naphthy|-2-thiourea
N-pheny Ithiourea

DDD

DDE

DDT

Heptachlor

Heptchlor epoxide
Kepone

Dieldrin

Aldrt=~

Chlor ine

Endosuifan I

Endosulfan II

Arochlor 1018

Arochlor 1221

Arochlor 1232

Arochlor 1242

Arochlor 1248

Arochlor 1264

Arochlor 1280

Carbon Tetrachloride by GC/MS
Benzene

Dioxane

Methy| ethyl ketone
Pyridine

Toluene
1,1,1-trichloroethane
1,1,2-trichloroethane
Trichloroethylene
Tetrachloroethylene
Xylene-o,p

Acrolein

Acrylonitrile
Bis(chloromethyl) ether
Bromoacetone

Methy| bromide

Carbon disulfide
Chlorobenzene
2-chloroethy! vinyl ether
Chloroform

Methy| chloride
Chloromethy| methy! ether
Crotonaldehyde
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TABLE 2.5. (contd)

------------------ Constituent List= WAC 173-303-9905 Constituents —---mecmcmmmm e

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
B38 PBENZQU PPB 10 2 2 se» . P benzoquinone
B37 BENZCHL PPB 10 2 2 see . Benzy!l chloride
B38 BIS2CHM PPB 10 2 2 »200 . Bis(2-chloroethoxy) methane
B39 BIS2CHE PPB 10 2 2 eoe . Bis(2-chloroethyl) ether
B49 BIS2EPH PPB 10 2 2 oo . Bis(2-ethylhexyl) phthalate
B41 BROPHEN PPB 10 2 2 »900 . 4-bromopheny| pheny! ether
B42 BUTBENP PPB 10 2 2 ese . Buty| benzyl pﬁthal.to
B43 BUTDINP PPB 10 2 2 oo . 2-sec-butyl-4,8-dinitrophenc!
B44 CHALETH PPB 10 2 2 oee . Chloroalkyl ethers
B45 CHLANIL PPR 10 2 2 see . P-chloroaniline
B48 CHLCPES P 10 2 2 see . P-chloro-m-cresol
B47 CHLE X Pro 10 2 2 20 @ EPAP l-chloro-2,3-epoxypropane
B48 CHLNArH PPB 10 2 2 »a» . 2-chloronaphthalene
B49 CHLPHEN PPB 10 2 2 oo . 2-chlorophenol
B6@ CHRYSEN PPB 10 2 2 w00 . Chrysene
B61 CRESOLS PPB 10 2 2 »o00 . Cresols
B52 CYCU~IN PPB 10 2 2 »ee . 2-cyclohexyl-4,8-dinitrophenol
863 DIB AC PPB 10 2 2 200 . Dibenz(a,h]acridine
B64 DIBAJUAC PPB 10 2 2 se0 . Dibenz{a,j]acridine
866 DIBAHAN PPB 10 2 2 o900 . Dibenz a,‘ anthracene
8668 DIBCGCA PPB 10 2 2 o0e . 7TH-dibenzo[c,g]carbazole
8567 DIBAEPY PPB 10 2 2 so» . Dibenzo[a,e])pyrene
868 DIBAHPY PPB 10 2 2 o0e . Dibenzo{a,h]pyrene
869 DIBAIPY PPB 10 2 2 eee . Dibenzo{a,i}pyrene
860 DIBPHTH PPB 10 2 2 eee . Di-n-butyl phthalate
861 12-dben PPB 10 2 2 s0» . 1,2-dichlorobenzene
8682 13-dben PPB 10 2 2 se» . 1,3-dichlorobenzene
863 14-4-en PPB i 10 2 2 o0 76 EPA p-Dichlorobenzene
B64 DIC EN PPB 10 2 2 o0e . 3,3’-dichlorobenzidine
B66 24-~achp PPB 10 2 2 o0e . 2,4-dichlorophenol
B68 28-dchp PPB 10 2 2 o0e . 2,6-dichlorophenol
867 DIEPHTH PPB - 10 2 2 see . Diethy! phthalate
8688 DIHYSAF PPB 10 2 2 se» . Dihydrosafrole
889 DIMETHB PPB 10 2 2 w00 . 3,3'-dimethoxyben-*dine
872 DIMEAMB PPB 10 2 2 ses . P-dimethy laminoaz »nzene
B71 DIMBENZ PPB 10 2 2 ses . 7,12-dimothyIbonz}alanthr.cono
872 DIMEYLB PPB 10 2 2 eoo . 3,3’-dimethylbenzidine
B73 THIONOX PPB 10 2 2 eoe . Thiofasnox
B74 DIMPHAM PPB 10 2 2 oo . Alpha,alpha-dimethy iphenethy |amine
876 DIMPHTH PPB 10 2 2 ooe . Dimethy! phthalate
B77 DINBENZ PPB 10 2 2 see . Dinitrobenzene
B78 DINCRES PPB 10 2 2 w00 . 4,8-dinitro-o-cresol and salts
879 DINPHEN PPB 10 2 2 e . 2,4-dinitrophenol
B82 24-dint PPB 10 2 2 sen . 2,4-dinitrotoluene
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Conatituent Detection
Code Name Units Limit

J89 DINOSEB PPB 10
J81 DIALLAT PPB 10
K62 NNOIPHA PPB 10
K66 DIBENFR PPB 10
K68 ACENATL PPB 10
L20 MBP PPB 10000
L21 DBP PPB 10000
L46 ALLYLCL PPB 100
L4686 CLETHAN PPB 10
L48 PROPCN PPB 6
L49 VINYLAC PPB 6
L6@ B2CLMEE PPB 10
L62 DIPHOS PPB 10
L63 ISODRIN PPB 10
L64 ONITANI PPB 10
L66 MNITANI PPB 10
L66 4NITQUI PPB 10
L67 ETHGLYC PPB 10000
L69 1PROPAN PPB 10000
L6@ 1BUTYN PPB 10000
L82 ACETONE PPB 10
Le3 14DBEN PPB 6
L6864 CHLROB PPB 10

9
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Samples Detection

6

21 6 3 |

TABLE 2.5. (contd)

09
o900
99
(11 ]
(L L]
00
(11 ]
o009
o900
09
990
o900
09
09
o900
09
09
090
o900
00
(11 ]
090
o900

Conatituent Liat= WAC 173-303-9906 Conatituenta

Drinking Water Standards
Standard Agency Exceeded

" " % e 8§ OB E ® S 8 8 S B 8B S S OB S ® "B

76 EPA
60 EPAP

Full Name

Dinocaeb

Diallate
N-NITROSODIPHENYLAMINE
DIBENZOFURAN
ACENAPHTHYLENE

Monobuty| Phosphate
Dibuty| Phosphate

Allyl Chloride
Chloroethane
Propionitrile

Vinyl Acetate
Bia(2-chloro-1-methylethyl)ether
9,0-Diethy|-0,2-pyraziny| phosphorothion
Isodrin

o~Nitroaniline
m-Nitroaniline
4-Nitroquinoline 1-oxide
Ethylene Glycol
1-Propanol

1-Butynol

Acetone - by ABN
p-Dichlorobenzene
Chlorobenzene (by ABN)

ees - Indicates all samples were reported ss below contractual detection limits
xxx - Indicates that Drinkinn Water Standords were exceeded
EPA - bascd on NMaximum Contaminant Levels in 40 CFR Part 141,

National Primary Drinking Water Regulations
National Interim Primary Drinking Water Regulations,

EPAR - bssed on
Appendix
EPAP - basaed on
EPAS - based on
lH{ational
DOE - based on

4DOE - bhsased

WAC 248-64, Public Water Supplies

IV, EPA-678/9-76-003

proposed Maximum Contamineni Level Goals In 68 FR 4€938
Secondary Maximum Contwminant Levels gliven In 40 CFR Part 143

Secondary Drinking Wuter Regulations

Derived Concentration Quides, Draft DOE Order 5400.xx, October 10, 1988
additional Secondary Maximum Contaminant Levels given In
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JABLE 2.6. Constituents with at Least One Detected Value for the 300 Area Process Trenches,
September Through November 1989

Contaminstion Indicator Parametera

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD T0C TOXLDL
Well Col lection sample UMHO UMHO PPB PPB
name dste number 1/780w ./700w .01/6.6-8.6s .10/6.6-8.6s 2008/. 10/.
3-1-3 21NOV89 244 233 7.10 7.36 700 36
3-1-7 21NOV89 242 230 7.30 T7.40 900 a7
3-1-8 21NOV89 331 » . 7.88 . .
3-1-11 13SEP89 162 . . T7.40 .
27SEP8YS 169 " . 7.81
8-1-17A 13SEP89 173 . . 7.30
27SEP89 196 s - 7.66
240CT89 188 . . 8.31
100CT89 190 ” . 7.04
170CT89 202 . . 6.88
240CT89 197 : . . 7.46
310CT89 172 . . 7.22 . a
O7TNOVES 367 % M 7.81 . -
14N0OV8S 176 w - 6.93 # .
21NOV89 364 . . 6.96 . a
28NOVE9 180 R " 7.04 " .

3-1-18A 27SEPBY 470 . . 7.77 . .
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Well
name

3-1-3
3-1-7
3-1-11

3-1-17A

3-1-18A

Col »ion
d

21NOV89
21NOV89
13SEP89
27SEP89
13SEP89
27SEP89
840CT89
180CT89
170CT89
L ICT89
310CT89
B7NOV8$
14NOV89
21NOV8Q
28NOV89
27SEP89

Collection
d. te !

21NOV89
21NOV89
13SEP89
27SEP89
13SEP89
27SEP89
240CT89
100CT89
170CT89
240CTB9
310CTES
STNOV89
14NOVR9
21NO' )
28N0vov
27SEP8Y

Dupiic e
sampie
number

Duplicate
ssmole
num

9 2 | 2 o 200
TABLE 2.6. {(contd)
Regular Monitoring Data
FPt SS FSTRONT ACl NE ALKALIN
PFu PPB Pku
108/. 19/. 18/. 20000/ .
2620 104 <19 6568000
30 103 <18 656000
. . {18 .
. . 1@ .
: : Q2@ :
. o | .
. . <1v .
. . 1@ .
. . 1@ .
. . #6 .
. . 10 .
. . <10 .
. . <10 .
. . 1@ .
. . {10 .
B FBORON CALCIUM FCALCIV
rro PPB PPB PPB
10/. 10/. 58/. 50/.
17 18 23400 22200
23600 22000

19

17

-
-y

ALPHAHI
PCI/L
4/16

82.8
83.9

CHLFORM
PPB
6/100

17
17
20
22
18
18
20
17
18
18
18
21
18
18
17
<6

BARIUM FBARIUM

PPB
6/1000

22
22

CHLORID
PPB
500/260000s

24600
22600
8200
8100
7000
8000
16000
12000
17000
17000
8009
674
T4vov
68600
76800
18000

PPB
6/1000

21
21

C0-60
PCI/L
22.65/100r

23.24
»-0.189

BE
PCI/L
8/50

9
«

18

COLIMF
PPB
1/1

4
<1
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AB .6. (contd)

The column headers conalat of : Conatltuent Name
Anslysls Units
Contractual Detection Limlt/Drinking Water Standard(auffix)

Suffix
nonc - based on Maximsum Contaminant Levels in 40 CFR Part 141,

Mational Primary Drinking Water Regulations
r - based on Nationsl Interim Primary Drinking Water Regulations,
Appendix IV, EPA-678/90-78-603

p - bLased on proposed Maximum Contaminant Level Goals in 68 FR 46936
s - based on gocondlry Maximum Contaminant Levels given In 40 CFR Part 143
Natlonal Secondary Drinking Water Regulations
d - bssed on Derived Concentration Guidea, Draft DOE Order 5400.xx, October 10, 1988
w - based on additlonal Secondary Maximum Contaminant Levels glvén.In
WAC 248-64, Public Water Supplles
Dats Flaps

¢ - Less then Contractual Detectlon Limit, reported as Limit
I - Less thsn Contractual Detection Limit, messured value reported
¢ - For rnd(onctlvo constituents, reported value Ia less than 2-slgms error

(a) Suspect data. _The reagent blank for this sample group showed approximately equal
amounts for this constituent as was found in the sample.
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There are 23 wells in the monitoring ‘:twork for the 183-H Solar Evapo-
ration Basins (see Figure 3.1). Wells 199-H3-1, 199-H3-2A, 199-H3-2B,
199-H3-2C, 199-H4-6, 199-H4-7, 199-H4-8, 199-H4-14, and 199-H4-17 are
considered to be upgradient from the basins. Wells 199-H4-3, 199-H4-4,
199-H4-5, 199-H4-9, 199-H4-10, 199-H4-11, 199-H4-12A, 199-H4-12B, 199-H4-12C,
199-H4-13, 199-H4-15A, 199-H4-15B, 199-H4- , and 199-H4-18 are considered to
be downgradient. Well 199-H4-2 was used only for hydrogec »gic characteriza-
tion and is capped. Table 3.1 shows the si )ling schedule for wells in this
monitoring network.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

No drilling or aquifer testing was conducted during the report period.
Pertinent site characterization information can be found in Liikala et al.
(1988). In addition, an evaluation of the « emistry and migration rate of
the contaminant plume can be found in Hall (1989). Bladder pumps in
wells 199-H4-3, 199-H4-5, and 199-H4-6 were replaced with HydroStars(a) pumps
this quarter.

WATEP ' “VELS

Monthly water-table measurements made during the period are listed in
Table 3.2. Figure 3.7 represents river-stage data ~~7lected from Septem-
ber 26 to January 3, 1990. Table 3.3 lists water-level mea: rements taken
before sample coll¢ .ion.

WATE® CHEMISTRY DATA

Ground water in the vicinity of the 183-H Solar Evaporation Basins has
been routinely sampled and analyzed since 19§ Well 199-H4-3 was sampled in
September (well 199-H4-9 was also scheduled for sampling, but the water level
was too Tow). Quarterly sampling (10 wells) was performed in October. In
November and December, wells 199-H3-3, 199-H3-4, and 199-H3-9 were scheduled
for sampling. However, in November, well 199 4-7 was subst- ited for

(a) HydroStar is a tradename of Instrumentation Northwest, Inc., Redmond,
Washington.
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TABLE 3.1. Sampling Schedule for the 183-H Solar Evaporation Basins

1989(a) 1990
—MWell  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

199-H3-1
199-H3-2A X X
199-H3-28B
199-H3-2C
199-H4-3 XR
199-H4-4 X
199-H4-5 X XRV
X
X

>

199-H4-6
199-H4-7
199-H4-8
199-H4-9 A A X A A
199-H4-10
199-H4-11
199-H4-12A X
199-H4-128
199-H4-12C X
199-H4-13
199-H4-14 X
199-H4-15A
199-H4-158
199-H4-16
199-H4-17
199-H4-18 X X

DX DX X >X X

>X ><X >

><><><><><><><><><><><><><><><><><><><><>é><><
>
>
>X>< >< >
>

(a) The following notations are used in this table:

A = abbreviated 1ist of constituents (see Table 3.4 for wells
199-H4-3, 199-H4-4, and 199-H4-9).
sampled for quality control replicates.
sampled for volatile organic analyses blanks.
sampled for the regular list of constituents (Smith, Bates,
and Lundgren 1989c).

X<
now
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TABLE 3.2. (contd)

Water-Level

Casing Elevatlo?, Depth to Elevation,
Well ft above MSL\3 Date Time, hr  Water, ft ft above MSL
199-H4-5 416.21 10/17/89 1227 43.33 372.88
10/30/89 1452 42.99 373.22
11/14/89 1211 42.58 373.63
11/29/89 1419 42.56 373.65
12/14/89 1545 41.76 374.45
12/29/89 1439 41.88 374.33
199-H4-6 419.58 10/17/89 1200 44.72 374.86
10/30/89 1426 44 .73 374.85
11/14/89 1147 4 3 374.99
11/29/89 1353 44.52 375.06
12/14/89 1517 44 .38 375.20
12/29/89 1412 44 .25 375.33
199-H4-7 420.59 10/17/89 1206 46.63 373.96
10/30/89 1431 46.55 374.04
11/14/89 1151 46.30 374.29
11/29/89 1358 46.25 374.34
12/14/89 1522 45.95 374.64
12/29/89 1417 45,85 374.74
199-H4-8 420.00 10/17/89 1218 46.49 373.51
10/30/89 1441 46.37 373.63
11/14/89 1200 45,98 374.02
11/29/89 1408 45.98 374.02
12/14/89 1534 45 .56 374.44
12/29/89 1430 45.48 374.52
199-H4-9 418.08 10/17/ Y b 373.12
10/30/89 1447 44 .71 373.37
11/14/89 1206 44 .27 373.81
11/29/89 1414 44 .27 373.81
12/14/89 540 43.67 374.41
12/29/89 135 43.69 374.39
199-H4-10 404 .44 10/17/89 1058 31.36 373.08
10/30/89 1340 31.04 373.40
11/14/89 1107 - 30.60 373.84
11/29/89 1309 30.45 373.99
12/14/89 1431 .29.68 374.76
12/29/89 1329 29.78 374.66
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TABLE 3.2. (contd)

Water-Level

Casing E]evatlo?, Depth to Elevation,
Well £+ above MSL\Q Date Time, hr Water, ft f* 1bove MSL

199-H4-11 416.84 10/17/89 1010 44 .45 372.39
10/30/89 1254 44 .15 372.69

11/14/89 1029 43.65 373.19

11/29/89 1227 43.11 373.73

12/14/89 1348 42.39 374.45

12/29/89 1252 42.48 374.36

199-H4-12A 413.50 10/17/89 1025 40._7 372.93
10/30/89 1304 40.30 373.20

11/14/89 1037 39.90 373.60

11/29/89 1236 39.63 273.87

12/14/89 1357 38.91 o, +.59

12/29/89 1300 38.97 374.53

199-H4-128 413.52 10/17/89 1028 40.58 372.94
10/30/89 1307 40.32 373.20

11/14/89 1040 39.90° 373.62

11/29/89 1239 39.64 373.88

12/14/89 1401 38.92 374.60

12/29/89 1304 38.99 374.53

199-H4-12C 413.52 10/17/89 1032 40.32 373.20
10/30/89 1311 40.74 372.78

11/14/89 1044 39.91 373.61

11/29/89 1243 39.34 374.18

2/14/89 1405 38.85 374.67

12/29/89 1308 39.01 374.51

199-H4-13 418.20 10/17/89 1005 45.94 372.26
10/30/89 1249 45.79 372.41

11/14/89 1024 45,18 373.02

11/¢ '89 1222 44 58 373.62

12/14/89 1342 43.96 374.24

12/29/89 1248 44 .07 374.13

199-H4-14 420.59 10/17/89 1138 46.08 374.51
10/30/89 1420 46.06 374.53

11/14/89 1142 45.89 374.70

11/29/89 1347 45.82 374.77

12/14/89 1511 45.67 374.92

12/29/89 1407 45.52 375.07
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TABLE 3.2. (contd)

Water-Level

9 2

Casing E]evatlog, Depth to Elevation,
Well ft above MSL{2 Date Time, hr  Water, ft ft above ',
199-H4-15A 407.21 10/17/89 1038 34.09 373.12
10/30/89 1319 33.86 373.35
11/14/89 1049 33.39 373.82
11/29/89 1249 33.21 374.00
12/14/89 1411 32. ' 374.74
12/29/89 1314 32. 3 374.63
199-H4-158B 406.92 10/17/89 1041 33.81 373.11
10/30/89 1322 33.57 373.35
11/14/89 1052 33.11 373.81
11/29/89 1253 32.92 374.00
12/14/89 1415 32.18 374.74
12/29/89 1316 32.29 374.63
199-H4-15CQ 407.27 10/17/89 1045 18.32 388.95
10/30/89 1325 17.70 389.57
11/14/89 1055 17.39 389.88
11/29/89 1256 17.13 390.14
12/14/89 1418 16.63 390.64
12/29/89 1319 16.69 390.58
199-H4-15CR 407.37 10/17/89 1050 34.59 372.78
10/30/89 1330 34.56 372.81
11/14/89 )58 34.36 373.01
11/29/89 259 34.2 373.17
12/14/89 21 33.99 373.38
12/29/89 1322 33.86 373.51
199-H4-15CS 407.44 10/17/89 1053 34.24 373.20
10/30/89 1334 34.35 373.09
11/14/89 1102 33.74 373.70
11/29/89 1302 33.21 374.23
12/14/89 1424 32.64 374.80
12/29/89 1324 32.85 374.59
199-H4-16 424.23 10/17/89 1243 50.30 373.93
10/30/89 1506 50.27 373.96
11/14/89 1224 50.06 © -~ _374.17
11/29/89 1435 49.99 374.24
12/14/89 1600 49.78 374.45
12/29/89 1452 49.64 374.59






TABLE 3.2. ( ntd)

Water-Level

Casing E1evatzo?, Depth to Elevation,
Well ft _above MSL\3 Date Time, hr Water, ft ft above MSL
699-91-37 422.93 10/17/89 0959 50. 372.50
106/30/89 1243 50.45 372.48
11/14/89 1019 50.39 372.54
11/29/89 1202 50.33 372.60
12/14/89 1335 50.24 372.69
12/29/89 1237 50.13 372.80
699-97-43 421.81 10/17/89 1110 43.19 378.62
10/30/89 1352 43.24 378.57
11/14/89 1117 43.29 378.52
11/29/89 1321 43.32 378.49
12/14/89 1442 43.31 378.50
12/29/89 1343 43.27 378.54
699-99-42 412.88 10/17/89 1104 Dry --
10/30/89 1347 Dry --
11/14/89 1112 Dry --
11/29/89 1314 Dry --
12/14/89 1436 Dry --
12/29/89 1336 Dry --
(a) MSL = mean sea level.
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\BLE 3.4. Constituent List and Summary of Sampling Results for the 183-H Solar Evaporation
Basins, September to November 1989

--------------- Constituent List= Contamination Indicator Parsmete e

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
191 C DFLD UMHO 1 14 ] 780 WDOE XXX Specific conductance
199 PnrIELD .100 14 0 6.56-8.6 EPAS pH, Field Measurement
207 PH-LAB .0100 10 0 8.6-8.6 EPAS H, Laboratory Measurement
H42 TOXLDL PPB 10 11 2 . otal Organic Halogen, Low Det. Level

------------ Constituent List= Interim Primary Drinking Water Pai rete e ———- ————- - -

Constituent Detection Below Drinking Water Standards

Code Nsme Units Limit ples Detection Standard Agency Exceeded Full Name
111 BETA PCI/L 8 ] 58 EPA XXX Gross be
112 ALPHAHI PCI/L 4 14 ] 16 EPA XXX Alpha, Hign Detection Level
Agé BARIUM PPB [ 16 ] 1000 EPA Barium
AB7 CADMIUM PPB 2 16 13 10 EPA XXX t Imium
AG8 CHROMUM PPB 10 16 ] 68 EPA XXX Lnromium
A10 SILVER PPB 1@ 16 16 »ee 60 EPA Silver
C72 NITRATE PPB 600 16 ] 45000 EPA xAx Nitrate
C74 FLUORID PPB 600 16 11 4000 EPA Fluoride
H2@ FBARIUM PPB 8 16 e 100808 EPA Bsrium, filtered
H21 FCADMIU PPB 2 16 14 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 16 e 6@ EPA xXX Che um, filtered
H23 FSILVER PPB 10 16 eee 60 EPA Sllvor' filtered
H8® TURBID NTU - 100 1D "] 1 EPA XXX Turbidity

-------------------- Constituent List= Water Quality Parameters ---------- -

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standsrd Agency Exceeded Full Name
All SODIUM PPB 200 16 o . Sodium
Al17 MANGESE PPB 6 16 9 608 EPAS XXX Manganese
Al9 IRON PPB 30 15 3 300 EPAS XXX Iron
C73 SULFATE PPB 500 ) o 260000 EPAS Sulfate
C76 CHLORID PPB 6500 1% ) 2650000 EPAS Chloride
Ho4 FSODIUM PPB 200 16 ] . Sodium, filtered
9 FMANGAN PPB 6 16 10 60 EPAS XXX Manganese, filtered
nsl1 FIRON PPB 30 16 12 308 EPAS xxXx Iron, filtered
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TABLE 3.4. (contd)

-------------- Constituent List= Site Specific and Other Constituents e ——— ———-- me———————
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standsrd Agency Exceeded Full Name
P26 SILICON PPB 60 16 ] . Silicon
P8 TIN PPB 30 16 16 eee . Tin
PO7 TITAN PPB 80 16 14 . Titanium
P28 ZIRCON PPB 60 16 16 eee . Zirconium
------------------ Constituent List= WAC 173-363-9905 Constituents ———=- oo cooooommmooo oo
Constituent Detection Below Drinking Water Standards
Code Name Units Limit  wles Detection Standard Agency Exceeded Full Mame
%+ - Indiceates all " wore reported as below conti :t: detection llimits

xxx -~ Indicates that urinking Water Standords were exceecaed
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141,
National Primary Drinking Water Reg itions
EPAR - based on Natlonal Interim Primary Drinking Water Regulatlions,
Appendlx IV, EPA-B70/9-768-003
EPAP - based on proposed Maximum Conteminent Leve! Goals in 60 FR 4£938
EPAS - based on Secondary Maximum Contuminant Levels given In 40 CFR Part 143
Hational Secondary Drinking Wutor Regulastions
DOE based on Derived Concentraticn | des, Draft DOE Order 5400.xx, October 10, 1988
#WDOE -~ bhased on sdditiona!l Secondary Maximum Contsminant Levels given in
WAC 248-64, Public Water Suppl i
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Well
name

1-H3-2A
1-H4-3

1-H4-4

1-H4-6
1-H4-8
1-H4-7

1-H4-12A
1-H4-12C
1-H4-14
1-H4-18

Wel |
name

1-H3-2A
1-H4-3

1-H4-18

Collection
date

110CT89
29SEP89
110CT89
110CT89
28NOV89
110CT89
28N0OV89
110CT89
110CT89
180CT89
38N0V89
110CT89
110€T89
170CT89
110CT89

Collection
date

110CT89
29SEP89
110CT89
110CT89
28NOV89
110CT89
28NOV89
110CT89
110CT89
180CT89
30NOV8E9
110CT89
110CT89
170CT89
110CT89

Duplicate F1 11)RID
sample 3

number 6 (4000

(600
800
800

1 809
<609
800
<600

/E00

00
o008
/80g

9
L
‘e
oud

Duplicate ALF HI
sample PCa/i
number 4/16

1.96
87.1
P-L)

Y
o N

€3 03 »= md O3 G
e o o pube o

AHD. N - .
NOO=AE2NOT =HAWOW

i : ¢ £, - g
£ ,g l Q ) ‘!
TJABLE 3.5. (contd)
FCHROMI ~ FMANGAN  FALUMIN
PPB PPB PPB
18/50 6/60s  160/.
39 6 <160
208 51 1390
117 <6 (1F@
123 <6 Q
129 7 <1b®
164 <6 <160
137 <6 <169
81 <6 <169
83 86 <169
189 8 <169
114 <6 <169
83 <6 <160
296 <6 <150
420 <6 <169
179 <6 <169
ALUMNUM  BARIUM FBARIUM
PPB PPB PPB
158/. 6/1000 8/1008
(160 24 24
2040 119 42
478 na 19
286 : 19
<160 22 22
<169 768 71
<169 69 69
<160 89 77
<160 45 49
<169 43 48
<169 45 44
<169 87 7
<160 9 7
<169 23 30
<169 32 32

FPOTASS
PPB
100/.

4490
4900
3630
3670
4730
6140
60868
5330
8370
5380
5860
4660
4080
4459
3860

BETA
PCI/L
8/50

5.67
133
83
86
82.2
202
134

9.18
4.456
8.37
16.1
4.72
6.93
9.06

FBERYLL
PPB

6/.

BORON
PPB
19/.

FSTRONT
PPB
10/.

243
141

94

96
118
291
245
374
368
313
317
397
204
263
238

FBORON
PPB
19/.

ALKALIN
20000/ .
112000

156000
166000

140000

147000
145000
140000

150009
102009
104000
121009

CADMIUM
PPB
2/10
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TABLE 3.5. (contd)

Duplicate FSILICO SODIUM FSODIUM STRONUM SULFATE TC-99 TITAN FTITAN
Well Collection sample PPB PPB PPB PPB PPB PCI/L PPB PPB
name date number 60/ . 200/. 200/ . 19/. 500/260008s  15/900r e0/.  60/.
1-H3-2A 110CT89 16400 13100 13700 221 38000 +3.64 <89 <89
1-H4-3 29SEP89 18300 176000 185000 233 92000 . 92 88
110CT89 13400 133000 132000 104 88000 844 <89 <80
110CT89 1 13800 148000 133000 110 89000 839 <89 <@
28NOV89 16400 138000 140000 112 80900 . <89 <69
1-H4-4 110CT89 14300 163000 168000 296 78000 2440 <89 {69
28N0OV8E9 14200 134000 133000 242 70700 . <69 <80
1-H4-8 110CT89 16200 12800 13600 343 74000 . <69 <80
1-H4-8 110789 14800 24800 26800 362 87000 +3.36 <80 <69
1-H4-7 180CT89 14800 14300 16500 287 768000 v1.49 <89 [q.1)
30NOVe9 13709 16700 18100 318 73700 . <8@ <60
1-H4-12A 110€T89 12700 17100 16200 346 81000 164 <89 <6@
1-H4-12C 110{T89 29200 3910 3820 204 23900 +1.73 <89 <69
1-H4-14 170CT89 900 7940 8790 221 44000 *.804 <89 <69
1-H4-18 110¢T89 13400 9810 9610 236 43000 20.1 <89 <89
: Duplicate TURBID V) VANADUM FVANADI ZINC FZINC
Well Collection sample MTI PCI/L PPB PPB PPB PPB
name date number 101 .68/68008d 6/. 6/. 6/6000s 5/6000s
1-H3-2A 110CT89 . 200 2.08 13 <b6 <5 9
1-H4-3 29SEP8Y9 . . 20 18 256 9
110CT89 10 40.4 7 <b 9 <6
110CT89 1 . 62.3 9 8 <6 <6
28N0OV89 . . 10 9 <5 <6
1-H4-4 110(T89 2 64.1 7 <B 69 41
28N0OVS9 . . . 8 8 39 32
1-H4-5 110CT89 690 . 8 8 48 B3
1-H4-8 110CT89 1.60 4.24 11 ] 43 68
1-H4-7 180€T89 65.10 3.28 12 11 <5 8
30N0OV89 . . 9 8 <6 <6
1-H4-12A 110¢T89 . 200 7.07 8 <6 <5 <5
1-H4-12C 110¢T89 .200 .891 36 33 <5 <6
1-H4-14 170CT89 . 100 1.72 12 11 <6 <6

1-H4-18 110CT89 B 2.11 14 8 <6 8
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nnviLING AND HYDROGEOLOGIC CHARACT™"*ZATION

Drilling and monitoring well installation were comple d for the 10 new
monitoring wells that were to be constructed during 1989 (Last and Bjornstad
1989). Al of these wells were visually inspected with a « wnhole video cam-
era, developed, and fitted with sampling pumps. Geologists’ logs, drillers’
logs, borehole geophysical logs, as-built diagrams, and well completion/
inspection reports for these wells are curri tly being reviewed and will be
included in the next quarterly report. Thri of the six ad tional wells
originally planned for completion in 1990 (Last and Bjornstad 1989) are in
various stages of progress:

o Well 299-W7-9 is structurally complete but has not been slug
tested, visually inspected, developed, or fitted with a sample

pump.

o Well 299-W7-10 has been drilled to approximately 20% of its total
depth.
o Well 299-W15-23 has been drilled to total depth.

Table 4.3 summarizes the drilling and construction status of the 16 wells
being added to the monitoring networks (10 < 1989 and 6 in 1990). A seventh
well (299-W15-21), temporarily abandoned because of a break in the temporary
casing, will also be completed in 1990. This completion awaits a decision on
how best to continue.

Wi...R LEVELS

Water levels at each well were measured three times during this quarter
and at the time of sample collection; results are listed in Tables 4.4 and
4.5, respectively.

WATER CHEMISTRY DATA

Analytical results were received from t| fifth set (September 1989) of
quarterly samples. Analytical results for the September 1989 quarterly
samples are summarized in Tat 2s 4.6, 4.8, 4.10, and 4.12 for WMA-1, WMA-2,
WMA-3, and WMA-4, respectively. The results or constituents with at Teast
one detected value are provided in Tables 4.7, 4.9, 4.11, ai 4.13 for WMA-1,

4.2






The standard of 1 nephelometric tu idity unit (NTU)

(40 CFR 141) was exceeded in wells 299-E28-27 (2.2 NTU),
299-E32-2 (1.1 NTU), 299-E32-3 (1.5 NTU), 299-E32-

(4.4 NTU), 299-E33-29 (6.4 NTU), and 299-E33-30 (2.1 NTU).

Waste Management Area 2

Note: Ground-water samples were not collected from well 299-E34-4
because this well is dry. Well 299-E34-2 was sampled in September
and November; those values are also reported here.

Chromium exceeded the 50-ppb standard (40 CFR 141) in fil-
tered and unfiltered samples from well 299-E34-2.

Iron exceeded the 300-ppb standard (40 CFR 143) in unfiltered
samples from wells 299-E34-2 (930 and 948 ppb) and 299-E34-6
(2890 ppb). Filtered samples excee ' this standard in only
one sample from well 299-E34-2 (15€ ppb).

Manganese exceeded the 50-ppb stanc 'd (40 CFR 143) in
unfiltered samples from well 299-E34-6 (78 ppb).

The 1-NTU standard (40 CFR 141) was exceeded in wells
299-E27-8 (1.1 NTU), 299-E27-9 (1.6 NTU), 299-E27-
(1.5 NTU), 299-E34-2 (11.2 and 5.0 NTU), and 299-E -6
(24.0 NTU).

Waste Management Area 3

Note: Well 299-W7-6 yields turbid water samples, which may not be

totally representative of the ground water.

This well is scheduled

for further development.

Field and = »ratory pH <« 3:ded ti standard of 8.5
(40 CFR 143) in samples from well 299-W7-6 (9.15 average and
8.7 average, respectively).

Gross alpha and total radium exceeded their respective
15-pCi/L and 5-pCi/L standards (40 CFR 141) in well 299-W7-6
(24.4 and 7.72 pCi/L, respectively).

Lead exceeded the 50-ppb standard (40 CFR 141) in
well 299-W7-6.(104 ppb). - This value is likely due to the
high particulate content (see note above).

Nitrate exceed the 45-ppm standard ( )} CFR 141) in samples
from well 299-W7-4 (74 ppm).

4.4
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Ruthenium-106 may have exceeded the 30-pCi/L stanc 'd (EPA
1976) in wells 299-W15-16 and 299-V 3-17.

The 1-NTU standard (40 CFR 141) was exceeded in wells

299-W15-15 (2.1 NTU), 299-W15-16 (1.7 NTU), 299-WI1K-17
(27 NTU), 299-W15-18 (3.2 NTU), 299-W18-21 (2.1 NT ,

299-W18-22 (3.6 NTU), and 299-W18-23 (1.8 NTU).

Iron exceeded the 300-ppb standard (40 CFR 143) in samples
from wells 299-W15-16 (666 ppb), 299-W15-17 (4150 ppb),
299-W15-18 (363 ppb), 299-W18-21 (431 ppb), 299-W18-22
(905 ppb), and 299-W18-23 (318 ppb).

Tritium exceeded the 20,000-pCi/L standard (40 CFR 141) in
samples from well 299-W15-16 (33,70 pCi/L).

Tetrachloromethane (carbon tetrachloride) exceeded the 5-ppb
standard (40 CFR 141) in samples from wells 299-W15-15
(543 ppb), 299-W15-16 (7100 ppb), 299-W15-18 (189 ppb),
299-W18-21 (138 ppb), 299-W18-23 (611 ppb), and 299-W18-24
(737 ppb).

1,1,2-trichloroethene exceeded the 5-ppb standard
(40 CFR 141) in samples from well 299-W15-16 (7 ppb).

4.6


















JABLE 4.1. Ground-Water Monitoring Wells for the 200 Areas
Low-Level Burial Grounds

Upgradient Wells WMA-1 WMA -2 _WMA-3 _WMA-4 WMA-5
shallow Wells 299-E28-27  299-E27-10 299-w9-1 299-W15-16  299-w6-2(d)
(Top of Aquifer) 299-E33-28  299-E34-3 299-W10-13 299-W15-18

299-E33-29 294 2%
Deep Wells None None 299-W10-14 299-W15-17 None

(Bottom of Aquifer)

Downgradient Wells

Shallow Wells 299-E28-26  299-E27-8 299-ws-2(3) 299-W15-15  None
(Top of Aquifer) 299-E32-2 299-E27-9 299-W7-1 299-W18-21
299-E32-3  299-E34-2 299-W7-2 299-18-23
299-E32-6  299-E34-4D)  299-y7-4
299-E33-30  299-E34-5 299-W7-5
299-E34-6 299-W7-6
299-W8-1
Deep Wells None None 299-W7-3 299-W18-22 None

(Bottom of Aquifer)

(a) Common well.
(b) wWell is dry.
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TABLE 4.2. Sampling Schedule for the 200 Areas Low-level Burial Grounds

1989¢3) 1"

Well - May
299-E26-1
299-g27-8
299-g27-9
299-E27-10
299-e27-11
299-€28-26
299-E28-27
299-E32-1
299-E32-2
299-E32-3
299-E32-4
299-E32-5
299-£33-28
299-€33-29
299-E33-30
299-E34-2 L
299-E34-3
299-E34-4
299-E34-5
299-E34-6
299-E34-7
299-E35-1

[
[
=
-
=
W
=

3
=

|
[
c
—
2

3
e

&

X 2 2 K X X X X X
o 2 X X X I
K 3 X M X 3 X X X

22X XK XX X

299-W6-1
299-W6-2
299-W7-1
299-W7-2
299-W7-3
299-W7-4
299-W7-5
299-W7-6
299-W7-7
299-W7-8
299-w8-1
299-W9-1
299-W10-13
299-w10-14
299-w15-15
299-W15-16
299-w15-17
299-W15-18
299-W15-19
299-W15-20
9-uW15-24
¢y9-W18-21
299-W18-22
299-W18-23
299-W18-24
299-W18-26

xR XX XK

x
<

XXX XXrrr x xxXx
2 > X

x
b
<
FXXXX XX XX XXX XX rr>XxxXxXxxxx l_l_><><><><><><><>¢l_><><><><><><l_><><><><l

M ;XK XXX XXX

(a) Th

—

following notations are used in this table:

sampled for the long list of constituents (WAC 173-303-9905).

sampled for quality control replicates.

sampled for volatile organic analyses blanks.

sampled for the constituents listed in Tables 4.6, 4.8, 4.10, and 4.12.
sampled for the liquid effluent study (see Section 1.0, Introduction).

nonoanHo

X << O
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TABLE 4.3. 1989 Drilling Summary for the 200 Areas Low-Level
Burial Ground Wells(?3

Drilling Information Completion Information
Well Former Start End Total Screened Screen screent®’
Number Number Date  _ ~ e_ Depth, ft Inte— ' _ft Slot Size, in. . Comments

WMA-1

299-E28-28 E10-MW1  01/02/90 --(¢) - - -- -- --
299-E32-5 E10-MW2  09/27/89 10/19/89 292 270-291 10 c --
299-E33-34 E10-MW7  01/02/90 - - - - -- -
299-E33-35 E10-MW8  01/02/90 -

WMA-2
299-£27-11 E12-MM8 06/27/89 07/21/89% 265 232-252 10 c Besalt at 262!
299-E34-7 E12-MW9  08/04/89 08/21/89 206 194-204 10 S Basalt at 205!
299-E35-1 E12-MW10 08/07/89 08/25/89 195 182-192 20 S Basalt at 192!
WMA-3

— 299-W7-7 W3-MW2 10/23/89 11/15/89 230 207-228 10 C --
299-W7-8 W3-MW3 10/20/89 11/16/89 264 220-241 10 c .-
299-W7-9 W5-MW1 10/03/89 11/09/89 252 219-241 10 c --
299-W7-10  W3-MWb 12/18/89 -- -- -- -- --

"'\‘9 mas I.

v 299-W15-19  Wa4-MW1 08/09/89 09/01/89 245 215-236 10 c --
299-W15-20 W4-MW2 09727/89 10/12/89 245 220-241 10 c Shoe off @ 60!

o~ 299-W15-21 W4-MWG 09/05/89 09/27/89 245 -- 10 c Waiting for

» remediation
299-W15-23  W4-MW3 11/21/89 12/19/89 240 218-239 10 c --

Pt 299-W15-24 W4-MWbGa  11/20/89 12/06/89 242 220-261 10 c Replacement well
299-W18-26 W4-MWS 09/11/89 09/26/8%9 245 222-243 10 c Shoe off @ 220'

-y

(a) Only well 299-E27-11 was developed this quarter. Development information will be reported in future
it quarterly reports.

(b) S = standard pipe size; C = channel pack.

(c) No data available this quarter.

It
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TABLE 4.4. Monthly Water-Level Data for Wells Near the Low-Level Burial

Grounds
Water-Level
Casing E1evatjo?, Depth to Elevation,
Well _ °° °  77"38  _De*~ _  MWater, ft  ft above MSL
299-E27-8 637.83 10/20/89 232.86 404 .97
11/15/89 233.06 404.77
12/18/89 233.15 404.68
299-£27-9 629.21 10/20/89 224.07 405.14
11/15/89 224 .32 404 .89
12/13/89 224.38 404 .83
12/18/89 224 .40 404 .81
299-E£27-10 624.47 10/20/89 218.96 405.51
11/15/89 219 %? 405.28
12/18/89 nml
299-£28-26 687.26 10/20/89 282.52 404.74
11/15/89 282.70 404.56
12/18/89 282.77 404.49
299-E£28-27 680.37 10/20/89 275.77 404 .60
11/15/89 275.85 404 .52
12/13/89 275.93 404.44
12/18/89 275.94 404 .43
299-E32-2 670.06 10/20/89 265.62 404.44
11/15/89 265.71 404.35
12/13/89 265.79 404.27
12/18/89 265.81 404.25
299-£32-3 676.51 10/20/89 271.98 404 .53
11/15/89 272.08 404.43
12/18/89 272.19 404.32
299-E32-4 685.88 10/20/89 281.43 404 .45
11/15/89 281.57 404 .31
12/18/89 281.67 404.21
299-E33-28 664.23 10/20/89 259.57 404 .66
11/15/89 259.66 404.57
12/18/89 259.75 404 .48
299-E33-29 673.77 10/20/89 269.12 404.65
11/15/89 269.22 404 .55
12/18/89 269.31 404.46
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Casing Elevat
ft above MSL

&)’

TABLE 4.4. (contd)

Date

299-E33-30

299-£34-2

299-E34-3

299-E34-4

299-E34-5

299-E34-6

299-W6-2

299-W7-1

299-W7-2

299-W7-3

299-W7-4

663.

630

611.

587.

590.

597.

692

690.

675

676.

671

70

.80

52

56

79

83

.45

71

.59

14

.69

10/20/89
11/15/89
12/18/ )

10/20/ )
11/15/ )
12/137 )
12/18/ )

10/20/89
11/15/89
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89
11/15/1
12/18/89

10/20/89
11/15/89
12/18/89

10/20/89

11/15/89
12/18/89

4.16

Depth to
Water, ft

259.05
259.17
259.26

225.83
226.06
226.10
226.12

206.00
206.19
NM

Dry
Dry
Dry

185.04
185.15
185.21

192.90
193.15
193.19

230.72
231.19
231.00

229.09
229.63 .
229.40

214.95
215.36
215.21

216.69
217.22
216.98

208.85
209.13
209.08

Water-Level
Elevation,
ft_above MSL

404.65
404.53
404.44

404.97
404.74
404.70
404.68

405.52
405.33

405.75
405.64
405.58

404.93
404.68
404.64

461.73
461.26
461.45

461.62
461.08
461.31

460.64
460.23
460.38

459.45
458.92
459.16

462.84
462 .56
462.61






e

o

o

Casing E]evatlog,
Well ft _above MSL\3
299-W18-22 668.49
299-W18-23 696.81
299-W18-24 684.35

(a) MSL = mean sea level.

TABLE 4.4. (contd)

Depth to
_Date Water, ft
10/20/¢ 200.01
11/15/¢ 200.82
12/18/89 200.45
10/20/1 227.48
11/15/¢ 228.20
12/18/¢ 227.95
10/20/89 213.88
11/15/¢ 214 .51
12/18/¢ 214 .31

(b) NM = no measurement could be made.

4.18

Water-Level
Elevation,
ft_above MSL

468.48
467.67
468.04

469.33
468.61
468.86

470.47
469.84
470.04



TABLE 4.5. Water-Level Data Collected Before Sampling from Wells Near
the Low-Level Burial Grounds

Water-Level

Casing E]evatlog, Depth to Elevation,
Well _F+ above MSL\2 _De*~__ Wat~- ft  ft_aboy~ M<'_

299-E28-26 687.26 11/07/89 282.78 404.48

11/30/89 282.72 404.54
299-E34-2 630.80 11/27/89 226.18 404.62
299-W7-4 671.69 11/20/89 209.04 ¢ ).65
299-W7-5 673.03 11/20/89 213.42 459.61
299-W8-1 701.33 11/20/89 231.59 469.74
299-W10-13 699.04 11/20/89 232.87 466.17

(a) MSL = mean sea level.
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TAl E 4.6. Constituent List an Summary of Sampling Results for the Low-Level Burial Grounds, WMA-1
September Through December 1989

--------------- Constituent List= Contamination Indicator Parameters —————————ee e ————

Constituent Detection Below Drinking Water Standards
Code Na Units Limit Samples Detection Standard Agency Exceeded Full Name
288 CONDLAB UMHO . 36 0 700 WDOE Conductivity, Laboratory
191 CONDFLD UMHO 1 37 o 700 WOOE Specific conductance
199 PHFIELD .100 37 ) 6.6-8.6 EPAS pH, Field Mess:~ament
207 PH-LAB .0100 38 ] 6.6-8.6 EPAS pH, Laboratory »rasurement
cés TOC PPB 2000 36 36 see . Total organic carbon
H42 TOXLDL PPB 10 36 34 . Total Organic Halogen, Low Det. Level
------------ Constituent List= Interim Primary Drinkii_, Water Parameters ~--————eommmomccc e
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Ssmples Detection Standar )jency Exceeded Full Name
109 COLIFRM MPN 2,20 2 2 see 1 EPA Coliform bacteria
111 BETA PCI/L 8 9 0 6@ EPA Gross bets
112 ALPHAHI PCI/L 4 9 1 16 EPA Alpha, High Detection Leve!
181 RADIUM PCI/L 1 9 6 6 EPA Radium
A28 BARIUM PPB 8 9 0 1000 EPA Barium
A@7 CADMIUM PPB 2 9 9 o909 10 EPA Cadmium
A28 CHROMUM PPB 10 9 "] 60 EPA XXX Chromium
A10 SILVER PPB 19 9 9 see 68 EPA Silver
A20 ARSENIC PPB 6 9 2 6@ EPA Arsenic
A21 MERCURY PPB .100 8 8 see 2 EPA Mercury
A22 SELENUM PPB 6 9 8 10 EPA Selenium
A33 ENDRIN PPB .100 9 9 eee .200 EPA Endrin
A34 METHLOR PPB 3 9 9 %900 100 EPA Methoxychlor
A36 TOXAENE PPB 1 9 9 see 6 EPA Toxaphene
A38 a-BHC PPB .100 9 9 ese 4 EPA Alpha-BHC
A37 b-BHC PPB .100 9 9 eee 4 EPA Be! BHC
A38 g-BHC PPB .100 9 9 eee 4 EPA Gamma-BHC
A39 d-BHC PPB .100 9 9 eoe 4 EPA Delta-BHC
AB1 LEARGF PPB 6 9 8 650 EPA Lead (graphite furnace)
C72 NI \TE PPB 6500 9 "] 45000 EPA XXX Nitrate
C74 FLuurID PPB 600 9 4 4000 EPA Fluoride
H13 2,4-D PPB 2 9 9 e 100 EPA 2,4-D
H14 2,4,6TP PPB 2 9 9 ese 10 EPA 2,4,6-TP silvex
H28 FBARIUM PPB 8 9 ] 1000 EPA Bnrium, tiltered
H21 FCADMIU PPB 2 9 9 ese 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 9 9 eve 60 EPA Chromium, filtered
H23 FSILVER PPB 10 9 9 soe 60 EPA Silver, filtered
H37 FARSENI PPB 6 9 3 60 EPA Arsenic, filtered
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TABLE 4.6. (contd)

-------------- Constituent List= Site Specific and Other Constituents ———————— - m————mne

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samp | Detection Stand.rg Agency Exceeded Full Name
C78 PHOSPHA PPB 1000 9 9 oes . Phosphate
Hié TC PPB 1000 8 ] . Total carbon
H18 FZINC PPB 6 9 8 6000 EPAS Zinc, filtered
H19 FCALCIU PPB 60 ] 9o . Calctum, filtered
H26 FNICKEL PPB 10 9 3 . Nickel, filtered
H28 FCOPPER PPB 10 9 “ ees 1300 EPAP Copper, filtered
H27 FVYANADI PPB 6 -] | . Vanadium, filtered
H28 FALUMIN PPB 160 ] 9 eos . Aluminum, filtered
H30 FPOTASS PPB 100 ] 0 . Potassium, filtered
H32 FMAGNES PPB 60 9 [ . Magnesium, filtered
H33 FBERYLL PPB [ 9 9 ses . [ *yllium, filtered
H36 FSTRONT PPB 10 9 ] . Strontium, filtered
H38 FANTIMO PPB 100 9 9 ses . Antimony, filtered
H66 BROMIDE PPB 1000 9 9 oee . Bromide
H67 NITRITE PPB 1000 9 9 see . Nitrite
Hs8e FBORON PPB 10 9 0 . Boron, filtered
H87 FCOBALT PPB 20 9 9 se0 . Cobalt, filtered
H88 FLITHIU PPB 10 9 9 eee . Lithium, filtered
H89 FMOLY PPB 40 ] 9 see . Molybdenum, filtered
Hoe FSILICO PPB 50 9 o . * Silicon, f!ltered
Ho1 FTIN  PPB 30 9 9 eee . Tin, fiitered
H92 =TITAN PPB aa a 9 ove . Titanium, filtered
H93 IRCON PPB 9 ese . Zirconium, filtered
P21 BORON PPB 10 9 0 . Boron
P@2 COBALT PPB 20 9 9 see . Cobalt
P23 LITHIUM PPB 10 9 9 eee . Lithium
PO4 MOLY PPB 40 ] 9 ose . Molxbdonum
P@6 SILICON PPB 60 9 0 . Silicon
PO8 TIN peo 30 9 9 see . Tin
PO7 TITAN P 80 ] 9 oo . Titanium
P@8 ZIRCON Pruv 60 ] 9 ses . Zirconium

- Constituent List= WAC 173-303-9906 Constituents ————

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A81 TETRANE PPB 6 9 9 oo 6 EPA Carbon Tetrachloride by GC/MS
A82 BENZENE PPB 6 9 9 ses 6 EPA Benzene
A84 METHONE PPB 10 9 8 . Methy| ethy! ketone
A88 TOLUENE PPB 6 9 9 eee 2000 EPAP Toluene
A87 1,1,1-T PPB [ 9 9 eee 200 EPA 1,1,1-trichlioroethane
A88 1,1,2-T PPB [ 9 9 ses . 1,1,2-trichloroethane
A89 TﬁICENE PPB [ 9 9 eee 6 EPA Trichloroethyiene
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TABLE 4.7. Constituents with at east One Detected Value for the Low-Level Burial Grounds, WMA-1
September Through December 1989

Contaminstion Indicator Parameters

Duplic: » CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
Well Collection sample UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.6-8.6s .10/6.6-8.6s 2000/. 18/.
2-E28-26 @7SEP89 512 488 7.60 7.63 jic00 !-1
Q7SEPBS 1 5190 489 7.80 7.64 $400 -2
Q@7SEP89 2 512 488 7.60 7.60 4500 46
Q@7SEP89 3 610 488 7.60 7.60 jieo0 $-3
O7NOVE9 619 513 7.69 7.88 400 45
O7NOVS9 1 . 516 7.50 . 400 #1
O7NOVS9 2 . 613 7.60 400 #4
O7NOV89 3 . 612 7.60 . 300 #6
39NOV89 572 . . 7.64 . .
3gNOVe9 1 673 . . 7.63 . .
30NOV89 2 676 . . 7.60 . .
30NOV89 3 677 . . 7.49 . .
2-E28-27 @7SEP89 332 322 8.10 8.91 800 #7
07SEP89 1 336 821 8.19 8 700 43
07SEP89 2 336 320 8.10 8 500 $-2
@7SEP89 3 332 318 8.10 8 600 8
2-E32-2 ©6SEP89 314 303 8 7.92 600 4
98SEP89 1 313 304 8 7.91 6500 4
08SEP89 2 316 306 8 7.91 6500 1
9BSEP89 3 314 306 8 7.91 600 )
2-E32-3 @8SEP8Y 446 416 7.89 7.18 400 3
96SEP89 1 4456 416 7.89 7.19 400 8
@B8SEP89 2 443 418 7.79 7.24 500 8
968SEP89 3 448 416 7.80 7.27 600 7
2-E32-4 08SEP8Y9 447 427 7.90 7.72 709 2
08SEP89 1 445 426 7.99 7.69 81909 4
08SEP89 2 447 429 7.99 7.68 009 3
08SEP89 3 447 426 7.90 7.88 609 4
2-E33-28 12SEP89 274 276 8 7.70 809 8
12SEP89 1 274 272 8 7.70 600 1
12SEP89 2 274 273 8 7.89 800 7
. 12SEP89 3 274 273 8 7.89 800 6
2-E33-29 @7SEP8Y 3g1 300 8.10 8.04 609 8
@7SEP8Y 1 298 301 8.10 8.04 609 )
O7SEP8Y 2 299 361 8.10 8.04 400 3
@7SEP8Y 3 298 301 8.10 8.03 500 6
2-E33-30 97SEP8Y 302 304 8.10 8.12 500 2
97SEP8Y 1 301 306 8.10 8.10 600 8
@7SEP89 2 299 303 8.10 8.09 600 3
@7SEPSBY 3 297 392 8.19 8.09 800 46
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TABLE 4.7. (contd)

Duplicate MAGNES FMAGNES MANGESE METHONE NICKEL FNICKEL NITRATE POTASUM
Well Collection sample PPB PPB PPB PPB PPB PPB PPB PPB
name date number 69/. 68/. 6/60s 19/. 10/. 10/. 600/45000 100/.
2-E28-28 O7SEP89 14300 146800 <6 <18 28 14 43000 5180
2-E28-27 B7SEP89 8810 9360 <6 #9 33 18 29000 66880
2-E32-2 P8SEP89 8210 8260 <6 <19 29 <19 21800 6730
2-E32-3 PBSEP89 10800 11000 <6 <19 28 18 64000 5490
2-E32-4 P8SEP89 13800 12200 13 <19 19 12 24500 6960
2-E33-28 12SEP89 8320 7980 <6 <10 12 <19 4100 6410
12SEP89 1 8280 7930 <6 <10 21 <19 4100 65490
2-E33-29 @7SEP89 8380 8800 19 10 40 13 6900 5420
2-E33-30 O7SEP89 8840 8870 8 <19 40 12 6800 5840
Duplicate RADIUM RU-106 SELENUM SILICON FSILICO SODIUM FSODIUM SR 990
Well Collection « wple PCI/L PCI/L PPB PPB PPB PPB PPB PCI/L
nal da number 1/6 172.6/30r 6/10 60/. 60/. 200/ . 200/ . 65/8
2-E28-28 @7SEP89 .326 ¢-37.3 8 18800 19300 26600 26300 +-@.318
2-E28-27 @7SEP89 ¢.128 *-26 <5 19900 20900 24000 25800 *,283
2-E32-2 PBSEP89 .382 +~18.8 <5 19600 19600 23200 23600 *¢.317
2-E32-3 PBSEP89 .303 *-89.4 <6 20000 20400 28200 27000 *.262
2-E32-4 P8SEP89 ¢.101 *17 <6 18800 18600 29100 28300 *-0.363
2-E33-28 12SEP89 e, 0239 *-28.1 <6 18600 17700 14700 14100 *-9,.361
12SEP89 1 *.0227 . <6 18300 17600 14700 14000 .
2-E33-29 @7SEP89 .279 +24.9 <6 18200 18800 18600 19800 *.406
2-E33-3¢0 S7SEP89 e.0446 +-18.7 <6 18800 18700 18700 18900 *-0.644
Duplicate  STRONUM SU TC TC-99 TRIT | TURBID ) VAMARUM
Well Collection slmglo PPB PPB PPB PCI/L PCI/L NTU PCI/L P
name date number 19/. 600/260000s 1000/. 16/900r 608/20000 .19/1 .6o/epved 6/.
2-E28-28 O7SEP89 247 81000 29600 14.4 122000 . 990 25 16
2-E28-27 S7SEP89 163 34000 22200 99.3 417000 2.20 3.37 11
2-E32-2 P6SEP89 142 31000 22100 98.8 220000 1.10 2.37 18
2-E32-3 OBSEP89 203 54000 24900 69.8 862000 1.60 11.4 18
2-E32-4 #8SEP89 238 682000 29000 13.8 320 4.40 2.19 22
2-E33-28 12SEP89 143 26900 23000 88 3290 1 1.69 23
12SEP89 1 141 26900 . . . . 1.46 23
2-E33-29 O7SEP89 144 27600 22400 48.7 8880 8.40 1.38 21

2-E33-39 B7SEPBS 148 29300 22800 49.7 8740 2.10 1.54 19
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TABLE 4.8. Constituents List and Summary of Sampling Results for the Low-Level Burial Grounds, WMA-2
September Throur Nove )rer 1989

--------------- Constituent List= Contamination Indicator Parameters _——

Constituent Detection | ow Drinking Water Standards
Code Name Units Limit Samples Devection Standard Agency Exceeded Full Name
288 CONDLAB UMHO . 29 o 708 WDOE Conductivity, Laboratory
191 CONDFLD UMHO 1 29 "] 700 WDOE Specific conductance
199 PHETELD .100 29 0 . 6.6-8.6 EPAS pH, Field Measurement
207 PH AB .9100 29 0 6.6-8.6 EPAS pH, Laboratory Measurement
C69 TOL PPB 2000 29 29 eee . Total organic carbon
H42 TOXLDL PPB 19 29 29 ee» . Total Organic Halogen, Low Det. Level
------------ Constituent List= Interim Primary Drinking Water Parameters - _—
Constituent Detection Below Drinking ' .er Standards
Code Name Units Limit Samp 1 Detection Standard agency Exceeded Full Name
109 COLIFRM MPN 2.20 3 3 eoe 1 EPA Coliform bacteria
111 BETA PCI/L 8 8 "] 60 EPA Gross bete
112 ALPHAHI PCI/L 4 8 1 15 £o4 Alpha, High Detection Level
181 RADIUM PCI/L 1 8 4 [ A Radium
A®8 BARIUM PPB [} 8 ] 1000 crA Barium
A®7 CADMIUM PPB 2 8 8 eee 16 EPA Cadmium
A28 CHROMUM PPB 10 8 "] 6@ EPA XXX Chromium
Al10 SILVER °©°B 10 8 8 eee 60 EPA Silver
A20 ARSENIC 'B 5 8 1 60 EPA Arsenic
A21 MERCURY PPB .100 8 8 eoe 2 EPA Mercury
A22 SELENUM PPB 3 8 7 10 EPA Selenium
A33 ENDRIN PPB .100 8 8 ese .200 EPA Endrin
A34 METHLOR PPB 3 8 8 eose 100 EPA Methoxychlor
A36 TOXAENE PPB 1 8 8 eee B EPA Toxaphene
A38 a-BHC PPB .100 8 8 eee 4 EPA Alpha-BHC
A37 b-BHC PPB .100 8 8 ese 4 EPA Beta-BHC
A38 g-BHC PPB .100 8 8 see 4 EPA Gamma-BHC
A39 d-BHC PPB .100 8 8 see 4 EPA Del ta-BHC
A6l LEADGF PPB [ a B 650 EPA Lead (graphite furnace)
C72 NITRATE PPB "] 46000 EPA Nitrate
C74 FLUORID PPB 500 ] 4 4000 EPA Fluoride
H13 2,4-D PPB 2 8 8 eee 100 EPA 2,4-D
H14 2,4,6TP PPB 2 8 8 esve 16 EPA 2,4,6-TP silvex
H20 FBARIUM PPB 6 8 o 1000 EPA Barfum, filtered
H21 FCADMIU PPB 2 8 8 eee 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 8 13 6@ EPA XXX Chromium, filtered
H23 FSILVER PPB 10 8 8 eee 56 EPA Silver, tiltered
H37 FARSENI PPB 3 8 1 650 EPA Arsenic, filtered
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TABLE 4.10. (contd)

-------------- Constituent List= Site Specific and Other Constituents ———cccmmmmmmmeee .

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samp | Detection Standard Agency Exceeded Full Name
C78 PHOSPHA PPB 1000 12 12 ssse . Phosphate
H18 TC PPB 1900 11 e . Total carbon
H18 FZINC PPB 6 1 4 6098 EPAS Zinc, filtered
H19 FCALCIU PPB 58 | o . Calcium, filtered
H26 FNICKEL PPB 10 1l 6 . Nickel, filtered
H28 FCOPPER PPB 19 11 11 sse 13008 EPAP Copper, filtered
H27 FYANADI PPB 6 11 [ . Vanadium, filtered
H28 FALUMIN PPB 160 11 11 ses . Aluminum, filtered
H36 FPOTASS PPB 100 11 ] . Potassium, filtered
H22 FMAGNES PPB 60 11 ] . | nesium, filtered
3 FBERYLL PPB 6 11 9 . beryllium, filtered
naB FSTRONT PPB 10 11 -] . Strontium, filtered
H38 FANTIMO PPB 100 11 11 ses» . Antimony, filtered
Hes BROMIDE PPB 1000 12 12 o2 . Bromide
H87 NITRITE PPB 1000 12 12 ses . Nitrite
use FBORON PPB 10 11 1 . Boron, filtered
87 FCOBALT PPB 20 11 11 see . Cobalt, filtered
n88 FLITHIU PPB 10 11 11 see . Lithium, filtered
H89 FMOLY PPB 40 11 11 eee . Molybdenum, filtered
H9® FSILICO PPB 60 11 o . Silicon, tiitered
H91 FTIN PPB 30 11 11 see . Tin, filtered
H92 FTITAN PPB 80 11 11 see . Titanium, filtered
H93 FZIRCON PPB 60 11 11 see . Zirconjium, filtered
Po1 BORON PPB 10 12 2 . Boron
P92 COBALT PPB 20 12 12 ses . Cobalt
P®3 LITHIUM PPB 19 12 11 . Lithium
PO4 MOLY PPB 40 12 12 see . Mo | ybdenum
Po6 SILICON PPB 60 12 0 . Stlicon
P8 TIN PPB 30 12 12 oo . Tin
PO7 TITAN PPB 8o 12 11 . Titanium
Po8 ZIRCON PPB 60 12 12 eee . Zirconium
------------------ Constituent List= WAC 173-393-9905 Constituents ————— -
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Ssmples Detection Standarg Agency Exceeded Full Name
+2% TETRANE PPB ] 12 7 6 EPA XXX Carbon Tetrachloride by GC/MS
i ! BENZENE PPB 6 12 12 see 6 EPA Benzene
A64 METHONE PPB 10 12 12 see . Methy! ethyl| ketone
A88 TOLUENE PPB 6 12 12 e 2000 EPAP Toluene
A87 1,1,1-T PPB 6 12 12 ses 200 EPA 1,1,1-trichloroethane
A88 1,1,2-T PPB 6 12 12 ses . 1,1,2-trichloroethane
A89 TRICENE PPB 6 12 12 see 6 EPA Trichloroethylene
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TABLE 4.11. Constituents with . Least One Detected Value for the Low-Level Burial Grounds, WMA-3
September Through November 1989

Contamination Indic .or Parameters
Duplicate CONDFLD CONDLAB PH-LAB PHFIELD T0C TOXLDL
Wellt Collection sample UMHO UMHO PPB PPB
name date number 1/700w ./760w .91/6.5-8.6s .10/8.65-8.6s 2000/. 10/.
2-We-2 O7SEP89 404 399 7.90 7.99 400 70 !

O7SEP8B® 1 408 410 7.90 7.98 400 89
@7SEP89 2 406 406 7.90 7.97 400 98
O7SEPB9 3 408 408 8 7.98 100 96
2 -1 @7SEPBY 389 381 7.80 7.92 300 3
O7SEP89 1 388 384 7.80 7.91 200 3
O7SEP89 2 386 386 7.80 7.90 200 7
@7SEPBY9 3 387 384 7.90 7.91 300 7
2-W7-2 O7SEP89 281 281 8 8.19 500 7
O7SEPB9 1 283 284 8 8.18 600 6
@7SEPBY9 2 282 284 8 8.14 300 2
O7SEP89 3 283 284 8 8.156 400 6
2-W7-3 16SEP89 309 302 8 8.21 400 <19
16SEP89 1 298 306 8 8.11 800 #-1
16SEP89 2 301 307 8 8.08 400 4
16SEP89 3 299 307 8 8.03 800 E 2y
2-W7-4 13SEP89 4564 459 7.90 7.78 400 148
13SEP89 1 456 461 7.90 7.79 499 178
13SEP89 2 454 481 7.90 7.77 #1000 206
13SEP89 3 456 481 7.990 7.77 #600 163
20N0V89 491 . . 8.28 . 178
20N0OV89 1 491 . . 8.28 . 143
20N0V89 2 491 . . 8.26 . 194
20N0VE9 3 490 . . 8.26 . 211
2-W7-6 @8SEP89 373 3568 7.90 7.88 #1400 30
O8SEP89 1 370 369 7.90 7.88 700 26
P8SEP89 2 389 360 7.90 7.88 800 26
@8SEP89 3 368 361 7.99 7.90 800 29

20NNVEY 380 . . 8.18 400 .

20 '89 1 381 . . 8.21 600 .

20nyvV89 2 382 . . 8.19 500 .

20N0V89 3 383 . . 8.18 800 .
2-W7-6 S8SEPBY 424 364 8.70 9.16 900 35
O8SEP89 1 422 338 8.60 9.168 600 4
@8SEP8BY9 2 426 348 8.70 9.156 800 ]
O8SEP89 3 424 348 8.70 9.14 600 2
2-we-1 12SEP89 397 400 7.99 7.83 #1600 8
12SEP89 1 393 394 7.90 7.83 800 3
12SEP89 2 396 394 7.90 7.84 900 7
12SEP89 3 397 3968 8 7.84 600 3

20N0V89 438 . . 8.18 300 .




AN

2-Wwo-1

2-Wi0-14

Collection

date

20N0Ve9
20N0VE9
20N0VE9
11SEPB9
11SEP89
11SEP89
11SEP89
1 EP89
1.,.EPB9
13SEP89
13SEP89
20N0VE9
20N0VE9
20N0VEe9
28N0V89
16SEP89
16SEP89
16SEP89
16SEP89

Duplicate

W= W= W WA WA=

\BLE 4.11.

(contd)

Contamination Indicator Parameters

CONP='.D
le UM

or 17 100w

436
438
436
376
374
376
376
342
341
341
341
376
376
374
374
346
347
348
347

CONDLAB
UMHO

./T00w .01/6.5-8.6s .18/6.6-8.6s 2008/.

389
389
394
399
341
341
341
341

343
"4

P
348

PH-LAB

8.10
8.10
8.18
8.10
7.90
7.90

PHFIELD

8.14
8.18
8.09
8.28
8.27
8.28
8.26
7.78
7.87
7.88
7.87
8.21
8.18
8.16
8.14
7.92
7.91
7.681
7.91

T0C
PPB

400
300
300
800
409
]
foud
#1300
2600
3600
#1400
300
300
400
400
800
400
300
§600

TOXLDL

PPB
10/

NANN
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TABLE 4.11. (contd)

Duplic . FCHROMI FMANGAN FPOTASS FBERYLL FSTRONT ALPHAHI ALUMNUM ARSENIC
Collection sampie PPB PPB PPB PPB PPB PCI/L PPB PPB

date number 10/! 6/60s 100/. 5/. 16/. 4/18 160/. 6/60
@7SEP89 41 <6 3480 7 244 2.89 <160 <6
@7SEP89 <10 11 2680 <6 183 2.10 - <158 <6
@7SEP89 12 <6 2730 <6 161 1.59 <160 <5
16SEP8Y <10 150 5270 <6 163 1.68 <169 <5
13SEP89 <10 <5 3850 6 248 2.48 <160 <6
08SEP89 <10 <6 3400 <6 171 1.84 <168 . <6
@8SEP89 . ) . . . 24.4(8)  297pp(0 AL
12SEP89 <18 <6 3970 <6 191 +.0421 <160 <6
11SEP89 11 <6 5220 <6 198 2.23 <169 <6
13SEP89 a 7 4070 <6 168 ¢.631 <169 <5
13SEP89 1 ! 7 3890 <6 160 1.67 <160 <5
16SEPS9 <10 <6 4830 s 183 1.48 <160 <6

Duplicate BARIUM FBARIUM BETA BORON FBORON CADMIUM CALCIUM FCALCIU

Collection sample PPB PPB PCI/L PPB PPB PPB PPB PPB

date number 8/1000 8/1000 8/60 1e/. 10/. 2/10 60/. 60/.
@7SEP89 41 37 16.4 16 <10 <2 41800 406500
@7SEP8® ac 30 4.46 13 21 <2 48309 40100
B7SEP89 ! 39 5.86 11 14 <2 27800 29000
16SEP89 av 41 4.26 20 16 <2 28900 29300
13SEP89 38 38 13.8 18 11 <2 54000 53100
#8SEP89 a 34 8.21 <108 10 <2 38400 38300
@8SEP89 6 (B . 13.2 39 . 186(®) 32500 (P )
12SEP89 50 365 4.24 16 17 <2 48300 45200
11SEP89 ae 37 6.32 22 19 <2 43300 . 44600
13SEP89 i 29 7.01 14 16 <2 40400 38700
13¢cPgQ 1 2y 27 7.98 16 21 <2 38900 37300

16. P89 (-1 86 5.51 14 18 <2 32600 33100
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TABLE 4.12. Constituent List an Sum ry of Sampling Results for the Low-Level Burial Grounds, WMA-4
September 1989

--------------- Constituent List= Contaminstion Indicator Parameters -—- - - -—

Constituent Detectlion Below Drinking Water Standards
Code Name Units Limit Samp I« Detection Stsndard Agency Exceeded Full | e
288 CONDLAB UMHO . ‘ 2 700 WDOE Conductivity, Laboratory
191 CONDFLD UMHO 1 re 0 700 WDOE Specific conductance
199 PHFIELD .100 29 ) 6.6-8.6 EPAS pH, Field Measurement
207 PH-LAB .0100 32 ] 6.6-8.6 EPAS H, Laboratory Messurement
ce9 T0C PPB 2000 32 32 ses . got.l organic carbon

H42 TOXLDL PPB 10 32 6 . Total Orgsnic Halogen, Low Det. Level

------------ Constituent List= Interim Primary Drinking Water Parsmeters -----cc---- ———=-

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Ssmi s Detection Standard Agency Exceeded Full Name
109 COLIFRM MPN 2.20 2 2 see 1 EPA Coliform bacteria
111 BETA PCI/L 8 e ] 60 EPA Gross beta
112 ALPHAHI PCI/L 4 1 16 EPA XXX Alpha, High Detection Level
181 RADIUM PCI/L 1 8 3 6 EPA Radium
A@8 BARIUM PPB 8 8 (] 1000 EPA Barium
AG7 CADMIUM PPB 2 8 7 16 EPA XXX Cadmium
A8 CHROMUM PPB 10 8 ] 60 EPA XXX Chromium
Al19 SILVER PPB 10 8 8 sse 6@ EPA Silver
A20 ARSENIC PPB 6 8 8 se» 68 EPA Arsenic
A21 MERCURY PPB .100 8 8 sse 2 EPA Mercury
A22 SELENUM PPB 6 8 8 sss 10 EPA Selenium
A33 ENDRIN PPB .100 8 8 see .200 EPA Endrin
A34 METHLOR PPB 3 8 8 see 100 EPA Methoxychlor
A36 TOXAENE PPB 1 8 8 ese 6 EPA Toxaphene
428 a-BHC PPB .100 8 8 sses 4 EPA Alpha-BHC
7 b-BHC PPB .100 8 8 sse 4 EPA Beta-BHC
as8 g-BHC PPB .100 8 8 sse 4 EPA Gamma-BHC
A39 d-BHC PPB .100 8 8 »ew 4 EPA De | ta-BHC
A61 LEADGF PPB 6 8 7 6@ EPA X %X Lead (graphite furnace)
C72 NITRATE PPB 600 8 ] 46000 EPA xXxx Nitrate
C74 FLUORID PPB 600 8 6 4000 EPA Fluoride
H13 2,4-D PPB 2 8 8 oo 100 EPA 2,4-D
t + 2,4,6TP PPB 2 8 8 »ee 10 EPA 2,4,6-TP silvex
hzd FBARIUM PPB 8 7 8 1000 EPA Barfum, filtered
H21 FCADMIU PPB 2 7 7 »es 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 7 8 60 EPA Chromium, filtered
H23 FSILVER PPB 10 7 7 eee 56 EPA Silver, filtered
H3T7 FARSENI PPB 6 7 T ses 60 EPA Arsenic, filtered
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-------------- Constituent

Constituent
Code Name

C78
H18
H18
H19
H26
H28
H27
H28
H30
H32
H33
H36
H3e
Hés
H87
Hes
H87
Hese
He9
H9O
H91
H92
H93
Po1
Po2
Po3
Po4
P@56
Po8
Po7
Pos

PHOSPHA
TC
FZINC
FCALCIVU
FNICKEL
FCOPPER
FYANADI
FALUMIN
FPOTASS
FMAGNES
FBERYLL
FSTRONT
FANTIMO
BROMIDE
NITRITE
FBORON
FCOBALT
FLITHIU
FMOLY
FSILICO
FTIN
FTITAN
FZIRCON
BORON
COBALT
LITHIUM
MOLY
SILICON
TIN
TITAN
ZIRCON

Units

DDB

B
]
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detection
Limit Samg

1000
1000
6
60
10
10 ‘

6 7
160 7
100 7
60 7

6 7

10 7
100 7
1000 8
1000 8
10 7
20 7
10 7
40 7
7

7

7

7

8

8

8

8

8

8

8

8
tu

NN®O®

Constl

Constituent

Code Name

A81
AB82
Ag4
Ags
A87
A8s
A89.

TETRANE
BENZENE
METHONE
TOLUENE
1,1,1-T
1,1,2-T
TRICENE

Units

PPB
PPB
PPB
PPB

'8
PPB
PPB

Detection

Limit Samples Detection

2

List= Site Specific and Other Constituents ---

Below
Detection

7

OOV RODDONNNANNNDOONOANOOINEANA

» List= WAC 173-303-9906 Constituents

TABLE 4.12. (contd)

Below

~NHODODOON

Drinking Water Standarda

——

Standard Agency Exceeded Fi | Name

5080 EPAS

1306 € °

Drinking Water Standards
Standard Agency Exceeded

6 EPA
6 EPA

2000 EPAP
208 EPA

6 EPA

XXX

XXX

Phoaphate

Total carbon

Zinc, filtered
Cl|cium, filtered
Nickel, filtered
Copper, filtered
Vanadium, filtered
Aluminum, filtered
Potaasium, filte |
Magnesium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, filtered
Bromide

Nitrite

Boron, filtered
Cobalt, filtered
Lithium, filtered
Molybdenum, filtered
Silicon, filtered
Tin, filtered
Titanium, filtered
Zirconium, filtered
Boron

Cobalt

Lithium

Mo lybdenum

Silicon

Tin

Titanium

Zirconium

Full Name

Carbon Tetraschloride by GC/MS
Benzene

Methy| ethyl ketone

Toluene

1,1,1-trichloroethane
1,1,2-trichloroethane
Trichloroethylene
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TABLE 4.13. Constituents with at Least One Detected Value for the Low-Level Burial Grounds, WMA-4
September 1989

Contamination Indicator Parameters

Dupl t@  CONDFLD COMDLAB PH-LAB PHFIELD T0C TOXLOL
Well Collection sa » UMHO UMHO PPB PPB
name date number 1/7006v ./7190w .01/8.6-8.6s .10/6.6-8.6s 2000/. 16/.
2-W16-16 12SEP8®S 261 288 8 7.94 400 499
12SEP8®S 1 263 268 8 7.99 800 390
12SEP89 2 262 288 8 7.96 900 b33
12SEP89 3 263 268 8 7.98 600 440
2-W16-16 22SEP8B9 698 643 7.90 7.88 700 6370
22SEPBY 1 697 843 7.90 7.86 800 6180
22SEP89 2 696 841 7.90 7.83 900 6330
22SEP89 3 698 827 7.80 7.83 800 4820
2-W16-17 27SEP89 437 414 7.80 7.68 900 #8
27SEP89 1 . 413 7.80 . 1300 12
27SEP89 2 . 413 7.80 . 1600 14
27SEP89 3 . 413 7.80 . 1300 18
2-W16-18 26SEP89 386 389 7.90 7.88 400 1160
26SEPSB9 1 113 390 7.90 7.84 800 1170
26SEPBY9 2 378 390 7.90 7.84 600 1190
26SEP89 3 382 388 7.90 7.84 #1100 1140
2-W18-21 12SEP8S9 234 230 7.90 7.88 800 106
12SEP8S9 1 233 231 7.98 7.78 600 111
12SEP8® 2 233 232 7.90 7.72 6800 120
12SEP8Y9 3 233 232 7.90 7.72 4700 107
2-W18-22 22SEP89 337 364 8 7.82 00 #6
22SEP89 1 337 363 8 7.82 300 #2
22SEP89 2 337 363 8 7.82 200 1
22SEP89 3 338 367 8 7.81 600 2
2-W18-23 22SEP89 298 263 7.80 7.93 600 478
22SEP89 1 294 266 7.90 7.93 600 b16
22SEP89 2 291 266 7.90 7.93 300 616
22SEP89 a3 289 267 8 7.94 800 480
2-W18-24 26SEP89 268 276 7.90 8.07 700 824
26SEP89 1 264 277 7.90 8.03 1Y 1) 6842
26SEP89 2 263 277 7.90 8.01 500 b78
26SEP89 3 262 276 7.90 7.99 400 810













TABLE 4.14. Critical Mean Values for Indicator Parameter Data at
the Low-Level Burial Groynds, Waste Management
Area 1, September 1989(3

Constit?gyt, Standard Critical

Units n df tc Average Deviation Mean

Conductivity in the 12 11 4.7244 271.29 45.061 492.87
field, pmho/cm

pH, field 12 11 5.1617 8.0294 0.1 37 7.2573, 8.8014

Total organic 12 11 4.7244 485.79 117.62 1064.2
carbon, ppb

Total organic 12 11 4.7244 5.3958 2.5639 18.003
halogens, ppb

(a) Data collected September 1988 to August 1989. Values calculated based on

32 comparisons.
(b) The following notations are used in this table:

df = degrees of freedom (n-1).
n = number of background replicate averages.
tc = Bonferroni critical t-value for appropriate df and 32 comparisons.

4.60
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Constituent
Code Name Units

c69 TOC ppb

H42 TOXLDL ppb

Wel |
Name

2-E28-26
2-E28-26
2-E28-27
2-E32-2
2-E32-3
2-E32-4
2-E33-28
2-£33-29
2-E33-30

2-E28-286
2-E28-26
2-E28-27
2-E32-2
2-E32-3
2-E32-4
2-E33-28
2-E33-29
2-E33-30

N

Sample
Date

N7SEP89
TNOV89
ISEP89

n3SEP8Y
ISEP8Y9

UBSEP89

12SEPBY

SEP89®
u/SEP8®9

NTSEP89
NOV89
SEP8S®
SEP89
SEP89

voSEP89

12SEP89
07SEP8S
07SEP89

5

Reps

LE R R R R N I I I I I I Y

TABLE 4.15. (contd)

Replicate
Average

600
376
676
600
4560
800
860
476
660

0.00
4.00
4.00
4.60
6.00
3.26
6.26
6.60
6.76

Standard
Deviation

81.68
60.0
96.7
0.0
67.7
246.0
100.0
60.0
67.7

4.08
2.18
4.66
3.32
2.16
0.98
3.10
3.11
4.67

Minimum

400
300
600
600
400
600
600
400
600

-3
1
-2

NWeN W=

Max imum

600
400
700
600
600

Coefficient
of Variation

16.3
13.3
18.7

0.0
12.8
30.8
16.4
10.6
10.6

64.0
113.7
73.7
38.0
29.6
69.0
47.8
87.8
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TABLE 4.17.

Constituent
Code Name Units

088 CONDLAB umho

191 €0 FLD umho

199 PHFIELD

207 PH-L

c89 TOC ppb

H42 TOXLDL ppb

9 2 |

v

Contamination Indicator Parameter Replicate Averages for the Low-Level Burial
\ste Management Area 2, September 1989

Grounds,

Well
Name

2-E27-8
2-E27-9
2-E27-10
2-E34-2
2-E34-3

NN NNI}')NNMN NN

U
o

°00 DAWN = O ®

. [}
RAWN=HOD PAWNHOD® OOANWN -

U
o

NN NNNNN?N NN NDNONDN
|
o

Sample
Date

08SEP89
08SEP89
08SEP89
08SEP89
07SEP89
N4SEP89

ISET 9

ISErJ9
$SEPB9
ISEPB9
vdSEPB89
07SEP89
08SEP89
08SEP89

08SEP89
08SEP89
08SEP89
08SEP89
07SEP89
08SEPB9
08SEP89

SEP89
w~SEPB9
SEP89
SEP89
SEP89
SEP89
voSEP89

neSEPB9
SEP89
SEP89
SEP89
SEP89
SEPB9
SEP89

SEP89
SEPB9
SEP89
uo3EP89
NTSEPBY
SEPB9
5EP89

Reps

DAL LLL AMALMARL 2RARALALAL ARRALMRAL RAMLMALLE AMAMMAL

Replicate
Average

341
338
261
463
294
496
442

349
342
263
486
290
617
460

7.82
7.80
8.02
7.99
8.00
8.07
8.10

7.98
7.90
8.06
8.00
8.10
8.00
8.00

626
4850
660
326
460
4560
476

3.60
2.26
3.26
4.26
4.60
3.76
2.786

Standard
Deviation

Of HOWONO® BRNNANON

088 AN==O000 ONOOO=O

(=]
@

Minimum

341
337
261
482
293
492
441

348
341
282

Max i mum

342
339
282
463
294
498
442

349
342
263
486
291
618
466

7.82
7.80
8.03

Coefficient
of Variation

o
[

NEaNE OOOODOOD OO0O0O0OO0O0 OO0OOOOOO 000000
AOOO OOOONO® A2ArEEPNEHOME OL2ANNNN =OANESND®

N = 0= G 0= N)
® N
~®

[
[=]
o

64.7
42.6
88.4
61.9
62.9
46.6
168.2






99t

TABLE 4.19.

Constituent
Code Name Units

088 CONDLAB umho

191 CONDFLD umho

199 PHFIELD

9

Contamination

-W7-1

5

[}
[}
==EONNAAWN=

=
Y

2-W10-14

idicator Parameter Replicate Averages for the Low-Level Burial
Grounds, Waste Management Area 3, September Through November 1989

Sampie
Date

07SEP89
07SEP89
07SEP89
16SEP89
13SEP89
08SEP89
08SEP89
12SEP89
11SEP89
13SEP89
16SEP89

07SEP89
07SEP89
07SEP89
16SEP89
13SEP89
20NOV89
08SEP89
20NOV89
08SEP89
12SEPBY
20NOVE9
11SEPBY
13SEPBY
20NOVE9
1655789

075cr89
07SEP89
07SEP89
16Sc°39
138 39
20Nuv39
08SEP89
20NOV89
08SEP89
12SEP8B9
20NOV89
11SEP89
13SEP89
20NOV89
16SEP89

Reps

AL bdbdriiod 222222 rabrdriridadr AL L

Replicate
Average

406
384
283
306
481
360
347
3968
393
341
346

4086
388
282
302
466
491
370
382
424
398
437
376
341
376
347

7.98
7.91
8.17
8.10
7.78
8.27
7.89
8.19
9.16
7.84
8.12
8.27
7.68
8.17
7.91

Standard
Deviation

4.66
1.73
1.60
2.36
1.00
1.29
8.61
2.83
4.79
0.00
2.22

1.00
1.29
0.98
4.99
0.68
0.60
2.18
1.29
1.28
1.91
1.73
0.82
0.50
0.68
0.82

0.008
0.008
0.024
0.079
0.010
0.012
0.010
0.014
0.008
0.008
0.033
0.013
0.017
0.032
0.006

Minimum

399
asl
281
302
469
368
338
394
389
341
343

404
3s8é
281
298
464
490
368
380
422
393
436
374
341
374
348

7.97
7.90
8.14
8.03
7.77
8.26
7.88
8.18
9.14
7.83
8.09
8.26
7.688
8.14
7.91

Mex imum

410
386
284
307
461
361
364
400
399
341
348

408
389
283
309
466
491
373
383
426
397
438
are
342
376
348

7.99
7.92
8.19
8.21
7.79
8.28
7.990
8.21
9.18
7.84
8.18
8.28
7.70
8.21
7.92

Coefficient
of Variation

HANNAMEMNHMEHESOWHRKE NRNENLMAAWWRHEMNWWN OONNORNONNN

0000000000 OHOOD 00000000000~ O00 OOHOOOOOOM






TABLE 4.20. Critical Mean Values for Indicator Parameter Data at
the Low-Level Burial Grognds, Waste Management
Area 4, September 1989(2

Constit?gyt, Standard Critical

Units n df tc Average N~vjation Mean

Conductivity in the 15 14 4.3829 364.98 111.25 868.6
field, wmho/cm

pH, field 15 14 4.7465 7.5303 0.42984 5.4232, 9.6375

Total organic 15 14 4.3829 565 388.31 2322.8

carbon, ppb

Total organic 15 14 4.3829 1596.8 - 1885.1 10,130
halogens, ppb

(a) Data collected October 1988 to July 1989. Values c: :ulated based on
32 comparisons.

(b) The following notations are used in this table:

df = degrees of freedom (n-1).
n = number of background replicate averages.
tc =

Bonferroni critical t-value for appropriate df and 32 comparisons.

4.68












if contamination indicators in upgradient and downgradier wells have changed
significantly from background conditions measured in upgradient wells. Thus
far, no statistically significant impact to the ground wi er from past NRDW
operations has been detected.

An anomalous tritium value (2,600,000 pCi/L) has been reported for one
well (699-25-34B) in the NRDW monitoring network. This well will be resam-
pled in the second quarter to determine whether this rest t is erroneous, or
reflects a change in the ground-water composition.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Currently, no additional drilling or hydrologic char :terization work
(other than measurement of water levels) is planned at the NRDW. Pertinent
site characterization information can be found in Weekes, Luttrell, and Fuchs
(1987).

WATER LEVELS

Because of the very low (0.0001) horizontal gradient in the immediate
vicinity of the landfills, monthly water levels at the NRDW, SWL, and five
nearby Hanford Site wells are being measured to augment the water levels
measured just before sample collection. The water-level data indicate the
gradient has not changed from what was previously determined. Measurements
reported in Table 5.2 were collected at the time of sample collection;

Table 5.3 water-level measurements were taken monthly. The data from the
upgradient and downgradient wells are statistically indistinguishable and do
not indicate or support any particular flow direction. Survey data for wells
installed before 1986 are considered to be of Tower quality than survey data
for wells installed since 1987. Because of these differences in survey data
and the low ground-water gradient, the ground-water flow direction is diffi-
cult to determine. However, water-level measurements from wells in the
vicinity, but outside the SWL and NRDW networks, indicate a general west-to-
east ground-water flow direction (Weekes, Luttrell, and Fuchs 1987;

Fruland et al. 1989).

5.2
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200 Areas

26-34

NRDW Army Loop Rd

26-35C
26-35A

\
26-33

I} ]
25-34A  p25-I3A

General Direction
of Ground-Water

T
/ /

u
&
s
T - Pemm—

v 50U 1000 Feet
B Well Completed at the Top
of the Unconfined Aquifer

® Well Completed at the Bottom
of the Unconfined Aquifer

NRDW = Nonradioactive Dangerous
Waste Landfill

SWL Solid Waste Landfill
All Wells Prefixed by 699-

FIGURE 5.1. Monitoring Well Locations for the Solid Waste Landfill

and the Nonradioactive Dangerous Waste Landfill
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TABLE 5.2. Water-Level Data Collected Before Sampling rom Wells Near
the Solid Waste Landfill and Nonradioactive Dangerous
Waste Landfill

Casing Water-Level

Elevation, Depth to Elevation,

Well ft_above MS! (a) Date Water, ft ft above M¢'
699-23-34 532.86 10/10/89  128.71 404.15
10/25/89  128.76 404.10
699-24-34A 533.89 10/25/89  129.79 404.10
699-24-34B 533.50 10/10/89  129.35 404.15
10/25/89  129.39 404.11
699-24-34C 532.58 10/10/89  128.46 404.12
10/25/89  128.49 404.09
A 699-24-35 538.81 10/10/89  134.60 404.21
= 10/25/89  134.67 404.14
™~ 699-24-35A 528.55 10/04/89  124.85 403.70
- 699-25-34A 530.01 10/04/89  125.90 404.11
- 699-25-34B 529.13 10/04/89  124.90 404.23
‘ 699-25-34C 535. 46 10/10/89  131.34 404.12
- 10/25/89  131.33 404.13
1 699-26-33 535.49 10/04/89  130.39 405.10
- 699-26-34 2¢5.09 10/04/89  124.07 404.02
™ 699-26-35A 532.37 10/04/89  128.32 404.05

(93

699-26-35C 532.13 10/04/89  128.47 403.66

(a) MSL = mean sea level.

5.6
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TABLE 5.5. Constituents with at least One Detected Value for the Nonradioactive Dangerous Waste
Landfill, October )

Dug cate  CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
| Collection samp l@ UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.5-8.6s .10/8.6-8.6s 2000/. 16/.
8-26-33A 240CT89 3230 336 8 8.89 400 .
240CT89 1 3230 341 8 7.968 400 ns
240CT89 2 3230 340 8 7.97 300 #-2
240CT89 3 3230 342 8 7.96 700 #.0100
8-26-34A 240CT89 347 387 8 7.97 #1100 4
240CT89 1 360 390 7.90 7.97 $1000 #4
240CT89 2 347 388 7.90 7.968 6500 13
240CT89 3 348 387 7.90 7.98 400 #6
6-26-348 240CT89 371 416 7.90 7.91 700 11
240CT89 1 371 406 7.90 7.90 400 13
240CT89 2 371 404 7.80 7.90 400 12
240CT89 3 37 408 7.80 7.90 700 12
6-268-33 240CT89 334 366 8 8.16 800 4
240CT89 1 338 363 8 8.16 700 7
240CT89 2 336 363 8 8.15 300 6
240CT89 3 338 368 8 8.16 300 #3.30
8-26-34 240CT89 3340 361 7.90 7.88 800 3
240CT89 1 3340 360 7.90 7.87 600 1
240CT89 2 3340 361 7.90 7.87 700 3
240CT89 3 3340 349 7.90 7.87 400 8
8-268-36A 240CT89 373 388 7.70 7.82 #1300 4
240CT89 1 373 404 7.80 7.82 800 #.0100
240CT89 2 373 3 7.70 7.80 600 3
240CT89 3 373 3uy 7.80 7.82 400 6
8-28-356C 240CT89 403 416 7.90 7.88 600 2
240CT89 1 402 418 8 7.86 400 6
240CT89 2 402 416 8 7.86 400 ‘-2
240CT89 3 402 416 8 7.87 600 -3













6.0 '°°" M LIQUID W"<T7 DISPOSAL FACILITY
M. J. Hartman
Westinghouse Hanford Company

The ground water beneath the 1301-N Liquid Waste Disposal Facility
(LWDF) has been monitored by a RCRA interim-status well network since
December 1987. In April 1989, this project was converted to a ground-water
quality assessment project as a result of confirmed high values of specific
conductance in well 199-N-3. The Washington State Department of Ecology was
notified, and a ground-water quality assessment program (Gilmore and Jensen
1989) was developed and implemented as required by 40 CFR 265. This program
outlined an expansion of the monitoring network and increased the sampling
frequency for selected constituents that could affect the specific conduc-
tance in the ground water.

The 1301-N LWDF is Tocated in the 100-N Area approximately 800 ft east
of the Columbia River (Figure 1.1). It consists of a 52- by 12-ft concrete
trough connected to a 125- by 250-ft rectangular basin. The basin bottom is
covered with a 3-ft-thick layer of large stones. Adjacent to the basin is an
excavated ditch 1600 ft long, 50 ft wide, and 12 ft deep, whii extends to
the north in a zigzag pattern and was intended to handle the overflow from
the basin (Figure 6.1). The facility was used to dispose of waste streams
that were generated ... the N Reactor and related facilities from the startup
of tI N Reactor in 1963 until September 1985. Wasl : discharged to the
1301-N LWDF were primarily radioactive fission and activation products,
including cobalt-60, strontium-90, and cesium-137; small quantities of non-
radioactive hazardous wastes were also discharged to the facility. The
1301-N LWDF is currently not in use.

There are seven original monitoring wells in the 1301-N LWDF ground-
water monitoring network (Figure 6.1). Wells 199-N-4 and 199-N-66 are
designated as the upgradient wells, and wells 199-N-2, 199-N-3, 199-N-14,
199-N-67, and 199-N-69 are designated downgradient wells. To assess the
source and extent of the elevated specific conductance in the ground water,
existing wells 199-N-16, 199-N-17, 199-N-18, 199-N-21, 199-N-! , 199-N-55,
199-N-56, and 199-N-57 were added to the 1301-N network in April 1989. In
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liquid effluent study. These samples were analyzed for the "long" list of
constituents (i.e., those Tisted in WAC 173-303-9905). Results of all the
analyses received to date are presented in Tables 6.3 and 6.4.

A revised sampling schedule for the 1301-N LWDF is presented in
Table 6.5. The "regular" and "short" lists of constituents cited in
Table 6.5 are shown in Tables 6.6 and 6.7, respectively.

Constituents of note in the September and November samples include the
following:

e« Total organic carbon (TOC) was below the detection limit (2000 ppb)
in all wells except 199-N-16, which averaged about 5400 ppb in
November. These are the first TOC data available for this well.
These values are higher than expected and are being investigated
for possible errors.

o Specific conductance was elevated in well 199-N-16 in the September
and November samples (approximately 1200 and 1500 umho/cm, respec-
tively). These values are higher than past analyses for this well
and are higher than the WAC 248-54 drinking water standar
(700 wmho/cm).

¢ The turbidity of samples taken from wells 199-N-3, 199-N-4,
199-N-16, 199-N-17, 199-N-21, and 199-N-66 was elevated (i.e.,
greater than 1 NTU) for September and November samples. The
highest turbidity was observed in well 199-N-16 in September
(45 NTU).

o Some samples we analyzed for total dissolved -21ids as part of
the 1iquid effluent study. Values were highest in well 199-N-16
(892,000 ppb). The 40 CFR 143 secondary drinking water standard is
500,000 ppb.

e Metals concentrations were elevated in wells 199-N-16 and 199-N-17.
Filtered and unfiltered iron and manganese were greater than the
40 CFR 143 drinking water standards in these wells, and relatively
high concentrations of magnesium were also observed. Concentra-
tions of iron, magnesium, and manganese reported in filtered sam-
ples from well 199-N-16 were slightly higher than the metals
concentrations in the unfiltered samples in September (e.g., 983
and 1170 ppb iron in unfiltered and filtered samples, respec-
tively). Metals concentrations in well 199-N-17 were approximately
equal for filtered and unfiltered samples. Samples from wells
199-N-16 and 199-N-17 were extremely turbid. Unfiltered samples
from the other wells also contained iron, some in relatively high
concentrations. The filtered samples from those wells contained
iron at or below the detection 1imit (30 ppb).
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TABLE 6.1. Monthly Water-Level Data for Wells in the 1 )-N Area

Water-Level

Casing E]evatzog, Depth to Elevation,
_Me1r o ft -by- MSLAG Date .Ti=n, hr HWater, ™ ft above MSL
199-N-2 459.83 10/31/89 Ogig 69.39 390.44
1/30/89  NM(D) -- --
12/28/89 NM - --
199-N-3 459.45 10/31/89 0940 70.07 389.38
11/30/89 NM - --
12/28/89 NM - --
199-N-4 458.73 10/31/89 1003 64.81 393,92
11/30/89 NM - --
12/28/89 NM - --
199-N-6 460.97 10/31/89 1009 65.28 395.69
11/30/89 NM - --
12/28/89 NM - --
199-N-8S 404 .57 10/31/89 1434 20.74 383.83
11/30/89 1202 18.79 385.53
12/28/89 1349 18.67 385.65
199-N-14 453.15 10/31/89 1442 66.15 387.00
11/30/89 1210 66.12 387.03
12/28/89 1358 66.27 386.88
199-N-16 456.70 10/31/89 1136 64.66 392.04
11/30/89 0927 63.73 393.05
12/28/89 0901 64.47 392.31
199-N-17 461.20 10/31/89 11.. 71..) «2.30
11/30/89 0915 71.72 389.49
12/28/89 1042 71.91 389.30
199-N-18 458.50 10/31/89 1115 70. ) 387.71
11/30/89 0905 70. ) 388.13
12/28/89 1032 70.50 388.03
199-N-19 453.90 10/31/89 1120 66.51 387.39
11/30/89 0910 65.71 388.23
12/28/89 1037 65.89 388.05
199-N-20 455.90 10/31/89 1129 67.39 388.51
11/30/89 0920 66.64 389.21
12/28/89 1048 66. 388.93
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JABLE 6.1. (contd)

Water-Level

Casing E1evat20g, Depth to Elevation,

_Well ft above MSL\3 Date Time, b~ Water, ft ft above MSL
199-N-36 458.97 10/31/89 1343 64.24 394.73
11/30/89 1113 65.25 393.72
12/28/89 1224 65.86 393.11
199-N-37 456.12 10/31/89 1352 61.87 394.25
11/30/89 1120 62.85 393.27
12/28/89 1233 63.42 392.70
199-N-39 454.31 10/31/89 1359 60.99 393.32
11/30/89 1126 61.82 392.49
12/28/89 1257 62.41 391.90
o~ 199-N-40 456.35 10/31/89 1405 63. . 392.44
. 11/30/89 1132 64.96 391.39
12/28/89 1302 65.46 390.89

5\\.

199-N-41 457.59 10/31/89 1410 68.17 389.42
—_ 11/30/89 1139 68.84 388.75
~ 12/28/89 1309 69.10 388.49
— 199-N-42 455.14 10/31/89 1301 64.72 390.42
’ 11/30/89 1033 65.77 389.37
A 12/28/89 1141 65.88 389.26
o~ 199-N-44 460.70 10/31/89 1252 66.76 393.94
11/30/89 1027 67 R7 392.92
B 12/28/89 1132 38 ) 392.30
D 199-N-49 (2d.72 10/31,.) 1505 60._J L.J).47
~ 11/30/89 1233 61.10 389.62
12/28/89 1421 61. | 389.28
199-N-50 463.36 10/31/89 1458 78.22 385.14
11/30/89 1224 - 77.82 385.54
12/28/89 1415 77.77 385.59
199-N-51 462.18 10/31/89 1450 78.09 384.09
11/30/89 1216 77.01 385.17
12/28/89 1405 76.90 385.28
199-N-52 463.70 10/31/89 1229 67.73 395.97
11/30/89 1004 68.94 394.76
12/28/89 1108 69.62 394.08
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TABLF # 1 (contd)

Water-Level

Casing E]evat?og, Depth to Elevation,
_ Well ft _above MS''d) Date Time, hr  Wat-- _ft ft above MSL

199-N-64 454.63 10/31/89 1024 60.22 394.41
11/30/89 NM -~ -
12/28/89 NM -- --

199-N-65 456.44 10/31/89 1019 62.38 394.06
11/30/89 NM -- --
12/28/89 NM -- -~

199-N-66 465.25 10/31/89 1014 70.69 394 .56
11/30/89 NM -- --
12/28/89 NM -- --

199-N-67 458.46 10/31/89 0954 67.79 390.67
11/30/89 NM -- --
12/28/89 NM -- --

199-N-69 458.84 10/31/89 0950 68.43 390.41
11/30/89 NM -- --
12/28/89 NM -- -

River 378.7 10/31/89 Average(C) 0.00 378.70
11/30/89 Average 0.00 385.27
12/28/89 Average 0.00 385.50

(a) MSL = mean sea level.

(b) NM = no measurement could be made.

(c) River stage given is average of 0800, 1200, and 1600 ings at

100-N gaging station.
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TABLE 6.3. Constituent List a  Summary of Sampling Results for the 1301 Liquid Waste Di: osal
Facility, Septembe 1rough December 1989

——————————————— Constituent List= Contamination Indicator Parameters e e
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
088 CONDLAB UMHO . 80 0 700 WDOE XXX Conductivity, Laboratory
191 CONDFLD UMHO 1 104 0 700 WDOE XXX Specific conductance
199 PHFIELD .100 105 0 6.5-8.5 EPAS XXX pH, Field Measurement
207 PH-LAB .0100 80 0 6.5-8.5 EPAS pH, Laboratory Measurement
C69 TOC PPB 2000 67 63 . Total organic carbon
H42 TOXLDL FPPB 10 68 52 . Total Organic Halogen, Low Det. Level

------------ Constituent List= Interim Primary Drinking Water Parameters —=———————meommm o

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
109 COLIFRM MPN 2.20 6 6 *hx 1 EPA Coliform bacteria
111 BETA PCI/L 8 22 0 50 EPA XXX Gross beta
112 ALPHAHI PCI/L 4 22 19 15 EPA Alpha, High Detection Level
181 RADIUM PCI/L 1 22 15 5 EPA Radium
AO06 BARIUM PPB 6 29 1] 1000 EPA Barium
AD7 CADMIUM PPB 2 29 29 *** 10 EPA Cadmium
A08 CHROMUM PPB 10 29 24 50 EPA Chromium
Al0 SILVER PPB 10 29 29 *xkx 50 EPA Silver
A20 ARSENIC PPB 5 29 29 *xx 50 EPA Arsenic
A21 MERCURY PPB .100 29 29 k% 2 EPA Mercury
A22 SELENUM PPB 5 29 29 *kx% 10 EPA Selenium
A33 ENDRIN PPB .100 22 22 **k% .200 EPA Endrin
A34 METHLOR PPB 3 22 22 k%% 100 EPA Methoxychlor
A35 TOXAENE PPB 1 22 22 *xx% 5 EPA Toxaphene
A36 a~BHC PPB .100 22 22 k% 4 EPA Alpha-BHC
A37 b-BHC PPB L1 22 22 k% 4 EPA Beta-BHC
A38 g-BHC PPB .1ou 22 22 k*x% 4 EPA Gamma-BHC
A39 d-BHC PPB .100 22 22 *xx 4 EPA Delta-BHC
A51 LEADGF PPB 5 29 29 **x 50 EPA Lead (graphite furnace)
C72 NITRATE PPB 500 29 2 45000 EPA XXX Nitrate
C74 FLUORID PPB 500 29 26 4000 EPA Fluoride
H13 2,4-D PPB 2 22 22 *kx 100 EPA 2,4-D
H14 2,4,5TP PPB 2 22 22 kxk 10 EPA 2,4,5-TP silvex
H20 FBARIUM PPB 6 29 0 1000 EPA Barium, filtered
H21 FCADMIU PPB 2 29 29 *xx%x 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 29 29 *k*x 50 EPA Chromium, filtered
H23 FSILVER PPB 10 29 29 **x 50 EPA Silver, filtered

H37 FARSENI PPB 5 29 29 *%x 50 EPA Arsenic, filtered
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TABLE 6.3. (contd)

—————————————— Constituent List= Site Specific and Other Constituents e e E L LR

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A50 MAGNES PPB &N 29 0 . Magnesium
C76 PHOSPHA PPB 1c 29 27 . Phosphate
H16 TC PPB 1000 7 0 . Total carbon
H17 TDS 50 7 0 500000 EPAS XXX Total dissolved solids
H18 FZINC PPB 5 29 15 5000 EPAS Zinc, filtered
H19 FCALCIU PPB 50 29 0 . Calcium, filtered
H25 FNICKEL PPB 10 29 29 *xx . Nickel, filtered
H26 FCOPPER PPB 29 29 *Ax 1300 EPAP Copper, filtered
H27 FVANADI PPB ] 29 9 . Vanadium, filtered
H28 FALUMIN PPB 150 29 29 *xx% . Aluminum, filtered
H30 FPOTASS PPB 100 29 0 . Potassium, filtered
H32 FMAGNES PPB 29 0 . Magnesium, filtered
H33 FBERYLL PPB > 29 28 . Beryllium, filtered
H35 FSTRONT PPB 10 29 0 . Strontium, filtered
H36 FANTIMO PPB 100 29 29 **x% . Antimony, filtered
H58 ALKALIN 20000 7 0 . Alkalinity
H66 BROMIDE PPB 1000 29 29 *ix . Bromide
H67 NITRITE PPB 1000 29 29 k%% . Nitrite
H86 FBORON PPB 10 29 0 . Boron, filtered
HB7 FCOBALT PPB 20 29 29 **% . Cobalt, filtered
H88 FLITHIU PPB 10 29 29 *xx% . Lithium, filtered
HBY9 FMOLY PPB 40 29 29 *xx . Molybdenum, filtered
H90 FSILICO PPB 50 29 0 . Silicon, filtered
H%1 FTIN PPB 30 29 29 *xx . Tin, filtered
H92 FTITAN PPB &n '9 29 *xx% . Titanium, filtered
H93 F2IRCON PPB 29 29 *xx% . 2irconium, filtered
PO1 BORON PPB 1y 29 0 . Boron
P02 COBALT PPB 20 29 29 *xx% . Cobalt
P03 LITHIUM PPB n 29 29 **% . Lithium
P04 MOLY PPB ! 29 29 *xx . Molybdenum
P05 SILICON PPB v 29 0 . Silicon
P06 TIN PPB 30 29 29 **% . Tin
P07 TITAN ’B 60 29 29 **x . Titanium
P08 ZIRCON ¢PB 50 29 29 *xx . Zirconium
P12 ENDSFAN PPB .500 14 14 **xx% . Endosulfan
P13 PHORATE PPB 2 7 7 Rk o PHORATE
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TABLE 6.3. (contd)

—————————————————— Constituent List= WAC 173-303-9905 Constituents =-——m-— - oo

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A75 BROMONE PPB 5 7 T *xx . Bromoacetone
A76 METHBRO PPB 10 7 T *xx . Methyl bromide
A77 CARBIDE PPB 10 7 T kkx R Carbon disulfide
A78 CHLBENZ PPB 5 7 T **x% 60 EPAP Chlorobenzene
A79 CHLTHER PPB 5 7 T Exx . 2-chloroethyl vinyl ether
AB0 CHLFORM PPB 5 2" 18 100 EPA Chloroform
A81 METHCHL PPB 10 7 *A% . Methyl chloride
AB2 CHMTHER PPB 10 [ T kxx . Chloromethyl methyl ether
AB3 CROTONA PPB 10 7 T **x% . Crotonaldehyde
AB4 DIBRCHI PPB 10 7 T *xx 0 EPAP 1,2-dibromo-3-chloropropane
ABS5 DIBRETH PPB 10 7 T *xx . 1,2-dibromoethane
A86 DIBRMET PPB 10 7 T *xx . Dibromomethane
AB87 DIBUTEN PPB 10 7 T Akxk R 1,4-dichloro-2-butene
A88 DICDIFM PPB 10 7 T *kx . Dichlorodifluoromethane
AB9 1,1-DIC PPB 5 22 22 *k% . 1,1-dichloroethane
A90 1,2-DIC PPB 5 22 22 %*x 5 EPA 1,2-dichloroethane
A91 TRANDCE PPB 5 22 22 *xx% 70 EPAP Trans-1, 2-dichloroethene
A92 DICETHY PPB 10 7 T ARk 7 EPA 1,1-dichloroethylene
A93 METHYCH PPB 5 22 22 **xx% . Methylene Chloride
A94 DICPANE PPB 5 7 T Axx 6 EPAP 1,2-dichloropropane
A95 DICPENE PPB 5 7 T *xx . 1,3-dichloropropene
A96 NNDIEHY PPB 10 7 T xxx . N,N-diethylhydrazine
A97 1,1-DIM PPB 10 7 T xxx . 1,1-dimethylhydrazine
A98 1,2-DIM PPB 10 7 T *kx . 1,2-dimethylhydrazine
B0l IODOMET PPB 10 7 T kkx . Iodomethane
B02 METHACR PPB 10 7 T **xx . Methacrylonitrile
B0O3 METHTHI PPB 10 7 T *%x . Methanethiol
B04 PENTACH PPB 10 " T Akxk . Pentachloroethane
BO5 1112-tc PPB 10 7 T Exx . 1,1,1,2-tetrachlorethane
BO6 1122-tc PPB 5 7 T *xx . 1,1,2,2-tetrachlorethane
B08 BROMORM PPB 5 7 T *kx 100 EPA Bromofo
B0O9 TRCMEOL PPB 10 7 T krx . Trichloromethanethiol
B10 TRCMFLM PPB n 7 T kkx . Trichloromonofluoromethane
B12 123-trp PPB ‘ 7 T *xx . 1,2,3-trichloropropane
B13 VINYIDE PPB 10 22 22 ***% 2 EPA Vinyl chloride
Bl14 M-XYLE PPB 5 22 22 Rxx% 440 EPAP Xylene-m
B19 ACETILE PPB 10 7 7 kxx . Acetonitrile
B20 ACETOPH PPB 10 7 T *xx . Acetophenone
B21 WARFRIN PPB 10 7 T xkx . Warfarin
B22 ACEFENE PPB 10 7 T xkx . 2-acetylaminofluorene
B23 AMINOYL PPB 10 7 T kka . 4-aminobyphenyl
B24 AMIISOX PPB 10 7 T kxx . 5- (aminomethyl) -3-isoxazolol
B25 AMITROL PPB 10 7 T *xx . Amitrole
B26 ANILINE PPB 10 7 T kka . Aniline
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Constituent
Code Name

B71
B72
B73
B74
B76
B77
B78
B79
B8O
B81
B82
B83
B84
B85
B8B6
B87
B88
B89
B90
B91
B92
B93
B94

DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
26-dint
DIOPHTH
DIPHAMI
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEXCETH
INDENOP
ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
l-napha
2-napha
NITRANI
NITBENZ
NITPHEN
NNIBUTY
NNIDIEA
NNIDIEY

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

-y

2007 29

Y

TABLE 6.3. (contd)

Constituent List= WAC 173-303-9905 Constituents

on

Samples

Nl\lsl\l\l\l\l\lsl\l\l\l\l\l\l\l\l\l\l\l\l\l\l\lsl\l\l\l\l\l\l\l\l\l\l\l\l\lslslqquq

Below

Detection

\l\l\l\l\l\lsl\l\lslsl\l\lwd\l\lsl\l\lsl\lslslsldslsl\lslslslslslslslslslsl\l\l~l~l~l

1 2 81
L2 8
1 2.8 4
1 2.8 ]
kR
1 2.8 4
1 2.8 ]
*kk
* kK
1 2 81
*kk
1 2 81
kRR
LE 21
kR %
hk X
*kk
*hkk
* k&
*kk
*kk
* Kk &
*kk
L2 2
* &k
*kk
* k&
*kk
LR 2
* kK
* k%
* &k
L2 2
LR 2
* &K
* &k
LE 2
LA 2
*kk
LA 2
L2 2
k%
* kK
* Kk

Drinking Water Standards
Standard Agency Exceeded

Full Name

7,12-dimethylbenz[a]lanthracene
3,3’ -dimethylbenzidine
Thiofanox

Alpha, alpha-dimethylphenethylamine
Dimethyl phthalate
Dinitrobenzene
4,6-dinitro-o-cresol and salts
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene

Di-n-octyl phthalate
Diphenylamine
1,2~diphenylhydrazine
Di-n-propylnitrosamine
Ethyleneimine

Ethyl methanesulfonate
Fluoranthene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isosafrole

Malononitrile

Melphalan

Methapyrilene

Metholonyl

2-methylaziridine
3-methylcholanthrene

4,4’ -methylenebis (2-chloroaniline)
2-methyllactonitrile

Methyl methacrylate

Methyl methanesulfonate
2-methyl-2- (methylthio) propionaldehyde-
Methylthiouracil

1, 4-naphthoquinone
l-naphthylamine
2-naphthylamine
P-nitroaniline

Nitrobenzine

p-Nitrophenol
N-nitrosodi-n-butylamine
N-nitrosodiethanolamine
N-nitrosodiethylamine
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Constituent
Code Name

ceée4
C65
Ccé66
cé1
c70
Cc71
c717
c78
c79
c80
c87
c90
c91
c92
c93
c94
Cc95
cIs
DO1
D02
DO3
HO3
HO4
HOS5
HO6

DISULFO
DIMETHO
METHPAR
PARATHI
CYANIDE
FORMALN
PERCHLO
SULFIDE
RKEROSEN
AMMONIU
CITRUSR
PARALDE
STRYCHN
MALHYDR
NICOTIN
ACRYIDE
ALLYLAL
CHLPROP
PCDD’ s
PCDF’s
2378TCD
ETHCARB
ETHCYAN
ETHOXID
ETHMETH
ISOBUTY
PROPYLA
PROPYNO
2,4,5-T
FTHATT.T
LHYD! |
HEXONE
ACETONE
PHER
BUTANOL
TRIBUPH
TAF
ACENAPH
FLRENE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
prg
T3
rrB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detection
Limit

NNNN

Samples

NN SNNSNSNENSNSNN NN NN NN NN NN NN NN N NN

SN NENNNENNNg N

\BLE 6.3. (contd)

Below

Detection

N

SNNNNSNSNSNSNSNSNSNNSNNSNESNESNENNESNENE NN NN NN NN

N

NN
[N V-]

SN NNNNND I

* kK
* kK
* kK
*x k&
ok k
* kK
* kK
* kK
* %k

* kK
LR B
* kK
* k ok
* Kk ok
* k ok
* Kk
* kK
* kK
* Kk ok
* kK
* kK
* k%
* kK
* %k
* kK
* kK
* kK
* kK
* kK
* kK
* kK
* kK
* kK
* kK
* ok k
* Kk Kk
* kK
* kK
kK
* kK
* k%
* kK
* kK

Constituent List= WAC 173-303-9905 Constituents

Drinking Water Standards

Standard RAgency Exceeded Full Name

s+ & ® s s o 8 e 0 @

O EPAP

680 EPAP
140 EPAP
100 EPA

Disulfoton
Dimethoate

Methyl parathion
Parathion

Cyanide

Formalin

Perchlorate

Sulfide

Rerosene

Ammonium ion

Citrus red
Paraldehyde
Strychnine

Maleic hydrizide
Nicotinic acid
Acrylamide

Allyl alcohol
3-chloropropionitrile
Pcdd’s

Pcdf’s

2,3,7,8 TCDD

Ethyl carbamate
Ethyl cyanide
Ethylene oxide

Ethyl methacrylate
Isobutyl alcohol
N-propylamine
2-propyn-1-ol
2,4,5-T

Thallium, filtered
Hydrazine, Low Detection Level
Methyl Isobutyl Ketone
Acetone by VOA
Isophercna

1-Butan«

Tributylpno oric Acid
Tetrahydrofuran
Acenaphthene
Fluorene

Anthracene

Pyrene

Ethyl benzene
Styrene
Bromodichloromethane
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TABLE 6.4. Constituents with Least One etected Value for the 1301-N Liquid Waste isposal
Facility, Septembi hrough December 1989

Contamination Indicator Parameters

Dup. te CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
Well Collection 8 3 UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.5-8.5s .10/6.5-8.5s 2000/. 10/.
1-N-2 21DECS89 177 177 7.90 8.30 100 6
21DEC89 1 . 179 7.90 8.27 ¥300 11
21DEC89 2 187 176 7.90 8.25 $300 5
21DEC89 3 187 183 7.90 8.25 $300 6
1-N-3 29SEP89 274 236 7.50 7.35 4900 6
29SEP89 1 269 238 7.60 7.31 4500 5
29SEP89 2 244 239 7.60 7.26 4700 #4
29SEP89 3 241 246 7.60 7.24 4900 $3
0BNOVS89 268 220 7.60 7.71 4600 5
0B8NOVS89 1 231 220 7.60 7.70 4500 43
08NOVS89 2 226 221 7.60 7.71 $500 $5
08NOVS89 3 225 221 7.60 7.71 $500 45
1-N-4 29SEP89 167 179 8 7.70 4900 47
29SEP89 1 165 179 8 7.66 $800 46
29SEP89 2 167 172 8 7.63 4700 $#4
29SEP89 3 166 175 8 7.62 43900 5
0B8NOVS89 161 164 8 8.21 )00 23
0o8NOvVe o 1 161 164 8 8.20 2700 $9
0BNOVE 2 161 164 8 8.19 4600 10
0BNOVEBY 3 161 163 8 8.19 4600 10
1-N-14 26SEP89 184 192 8.10 7.77 41000 2
26SEP89 1 184 192 8.20 7.83 $800 #4
26SEP89 2 181 192 8.20 7.86 $500 12
26SEP89 3 180 190 8.20 7.85 4600 $2
14NOV89 187 184 8.10 8.17 4400 $6
14NOV89 1 187 185 8.20 8.15 4444 3
14NOV89 2 187 185 8.20 8.14 $400 9
14NOV89 3 187 185 8.20 8.14 $500 g6
1-N-16 28cropgg 1240 1280 7.40 7.35 . .
28 '89 1 1238 1270 7.40 7.35 . B
28SEP89 2 1238 1 ) 7.40 7.34 . .
28BSEP89 3 1238 1zv0 7.40 7.35 . .
13NOV89 1546 . . 6.56 5500 12
13N0OV89 1544 . . 6.51 5400 15
13NOV89 2 1550 . . 6.50 5600 9
13NOV89 3 1558 . . 6.48 5000 9
1-N-17 26SEP89 580 591 7.40 6.87 . .
26cvrpaa 1 579 600 7.40 6.85 . .
26¢ 2 576 588 7.40 6.84 . .
26SEruvY 3 571 585 7.40 6.83 . .
10NOV89 502 . . 6.68 41200 47
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L LE 6.4. (contd)

Contamination Indicator Parameters

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
Well Collection sample UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.5-8.53 .10/6.5-8.5s 2000/, 10/.
29SEP89 1 1741 167 8.20 8.11 4800 7
29SEP89 2 1735 179 8.10 8.11 #1200 12
29SEPB9 3 1740 166 8.20 8.11 #1200 16
08NOVB9 159 158 8.20 7.54 4500 15
08NOVB9 1 160 158 8.20 7.56 #800 14
08NOVS9 2 157 158 8.20 7.57 4600 12
08NOVS9 3 159 158 8.20 7.58 4500 11
1-N-~67 020CT89 218 218 7.70 7.71 #400 7
020CT89 1 218 217 7.70 7.70 4500 i8
020CT89 2 219 216 7.70 7.69 4500 5
020CT89 3 219 217 7.70 7.70 #700 #4
OBNOVS89 199 205 7.60 7.86 4500 18
08NOVS9 1 200 205 7.60 7.86 4500 6
08NOVS9 2 200 206 7.60 7.86 #500 8
08NOVS89 3 199 206 7.60 7.85 4400 44
1-N-69 020CT89 197 201 8.30 8.41 #500 #4
020CT89 1 197 201 8.40 8.40 #500 <10
020CT89 2 197 201 8.40 8.40 #500 $3
020CT89 3 197 198 8.40 8.41 #400 <10
08NOVB9 186 189° 8.30 8.10 $400 43
O8NOVS9 1 185 190 8.30 8.12 $400 #5
0BNOVS89 2 186 189 8.30 8.14 4300 $9
08NOV89 3 185 188 8.30 8.15 4300 43
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TABLE 6.4. (contd)

Duplicate BARIUM FBARIUM BETA BORON FBORON CALCIUM
Well Collection sample PPB PPB PCI/L PPB PPB PPB
name date number 6/1000 6/1000 8/50 10/. 10/. 50/.

1-N-2 21DEC89 18 17 3610 20 15 25300
1-N-3 29SEP89 42 33 1010 24 18 29900
08NOV8B9 28 30 1220 18 27 27200
1-N-4 29SEP89 19 18 34.4 22 18 22700
08NOV89 14 13 30.2 21 26 21500
1-N-14 26SEPB9 15 16 2030 24 22 25900
26SEP89 1 13 11 1840 23 22 25900
14NOV89 14 14 2140 23 31 25300
14NOV89 1 14 15 2000 20 34 25100
1-N-16 28SEP89 146 161 . 28 31 103000
13NOV89 152 153 8.57 28 29 109000

13NOV89 1 . . . . . .

13NOV89 2 . . . . . .
1-N-17 26SEP89 90 83 . 29 19 73900
10NOV89 66 67 226 19 22 57300
1-N-21 2BSEP89 50 43 5 23 20 32800
13NOV89 60 54 11.6 32 21 59100
1-N-54 020CT89 59 57 5 40 17 42500
01NOV89 57 56 314 27 20 33000
1-N-55 020CT89 51 53 § 21 53 49400
01NOV89 50 44 64.2 21 18 55000
1-N-56 020CT89 65 68 . 27 35 71000
01NOV89 63 62 691 19 25 73800
1-N-57 020CT89 53 46 FE 28 18 34100
02NOV89 57 52 39.1 15 13 34500
1-N-66 29SEP89 16 14 31.4 29 17 22200
08NOVS89 19 17 28.9 20 217 23100
1-N-67 020CT89 26 25 25700 28 23 28300
08NOV89 23 24 24100 29 27 28400
1-N-69 020CT89 21 20 22.1 21 16 24200

08NOVB9 19 17 19.3 20 21 24500
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1-N-16

1-N-17
1-N-21
1-N-54
1-N-55
1-N-56
1-N-57
1-N-66
1-N-67

1-N-69

Collection

date

21DEC89
29SEPB9
08NOV89
29SEPB9
08NOV89
26SEPB9
26SEP89
14N0V89
14NOV89
28SEPB9
13NOV89
13NOV89
13NOV89
26SEP8B9
10NOV89
28SEP89
13NOV89
020CT89
01NOV89
020CT89
01NOV89
020CT89
01NOV89
020CT89
02NOV89
29SEP89
08NOV8B9
020CTB9
08NOV89
020CT89
08NOV8B9

Duplicate L JORD

sample 3
numper S 1]
1 .

1 .
7
1 .
2 .
232
299
235
261
115
300

MAGNES
PPB
50/.

4050
5240
4590
3840
3580
4180
4230
3970
3940
17100
18600

11100
8240
6350

10700
6280
4830
9220

10000

10500

10500
6470
6600
3600
3600
4480
4380
5110
4980

Lo
LR
PR

TABLE 6.4.

FMAGNES
PPB
50/.

3960
4750
4680
3640
3530
4410
3850
3870
4020
18500
17800

10400
8360
6480

11100
6250
4830
9110
9600

10400

10400
5690
6290
3470
3640
4330
4340
5080
4970

7 70

(contd)

MANGESE
PPB
5/50s

<5
70
13

5

8

<5

6

<5
<5
2050
2760

1160
813
24
15
9
<5
6
<5
6

7
<5
<5
8

8
<5
<5
<5
<5

METHONE
PPB
10/.

<10

11
<10
<10
<10

46
<10
<10
<10

<i0

<i0
<i0
<10
<10
<i0
<10
<10
<10
<10
<10

<10
<10

NAPHTHA
PPB
lo/.

NICKEL
PPB
10/.

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10
<10
<10

11
<10
<10

11
<10
<10
<10
<10
<10

NITRATE
PPB
500/45000

9300
7500
7100
2800
3700
8700
8800
8300
8500
<500
<500

3800
2400
11000
10600
11900
9500
8700
93000
9000
8400
8100
8800
2400
3000
12100
10300
24500
22900
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Well
name

1-N-2
1-N-3

1-N-4

1-N-14

1-N-16

1-N-17
1-N-21
1-N-54
1-N-55

1-N-56

1-N-66
1-N-67

1-N-69

Collection
date

21DEC89
29SEP89
08NOV89
29SEP89
08NOVB9
26SEP89
26SEP8B9
14N0OV89
14NOV89
2B8SEP89
13NOV89
13NOV89
13NOV89
26SEP89
10NOV89
28SEP89
13NOV89
020CT89
01NOV89
020CT8B9
01NOVB9
020CT89
01NOV89
020CT89
02NOV89
29SEP89
08NOVSE9
020CT89
08NOVB9
020CT89
08NOV8B9

Duplicate
sample
number

2 2 1

|R 90
'1/L
5/8

1840
629
541

7.26

6.7"

1¢

1110

1090

*,389

111
3.21
171

44.1
364
18.5
2.18
1.67
13000
11600

.840
*.0617

NG
o

STRONUM
PPB
10/.

102
127
109
106

95
130
134
126
123
456
478

301
229
186
309
188
156
244
265
293
308
169
172
102

113
110
155
147

TABLE 6.4.

SULFATE
PPB
500/250000s

13400
26000
24800
12700
12400
15400
15400
15500
15600
392000
283000

68000
64000
129000
213000
51000
42100
114000
122000
59000
73000
50000
56200
12100
11300
19900
19500
11500
11000

(contd)

SULFER

.

PPB

« s & ¢ 8 & s e 8 8 c & o e © *

We s 2 o s a2 s 8 o

TC
PPB

1000/.

110000

43600
32900
23600
20000
46400

19800

TDS

5000/500000s

892000

274000
463000
158000
270000
301000

173000

PRITIUM TURBID
PCI/L NTU
500/20000 .10/1

54200 .200
23100 6.80
22600 2
22100 1.50
36000 3.10
34600 1.80

34900 .
36200 .600
. 45
3010 21
. 14
19400 3.50
. 6.60
13600 1.80
. 1.80
19700 .600
. .300
19700 .300
. .200
31100 .700
. .900
21800 .400
27700 2.40
52400 5.80
45300 .400
42600 1.50
75100 .400
78400 .200



S€°9

Well
name

1-N-2
1-N-3

1-N-4

1-N-14

1-N-16

1-N-17
1-N-21
1-N-54
1-N-55
1-N-56
1-N-57
1-N-66
1-N-67

1-N-69

Collection
date

21DEC89
29SEP89
08NOV8S
29SEP89
08NOVSB9
26SEP89
26SEP89
14NOV89
14NOVB9
28SEP89
13N0V89
13N0V89
13NOV89
26SEPB9
10NOVBY
2BSEP89
13NOV89
020CT89
01NOV89
020CT89
01NOV89
020CT89
01NOV89
020CT89
02NOV89
29SEP89
08NOVB9
020CT89
08NOV8Y
020CT89
08NOVSB9

Duplicate

sample
number

3]
PCI/L
.50/600d

.148
.276
.807
.345
.338
.174
.177
.187
.831

1.77

.79
1.50
.447
.127
.533
.906
.586
-647
.328
211

.444
.195

UNKARO

PPB
./

NNe ¢ o o o
N >

s s s e e v 8 B 8 &

I

£ 6.4.

| =

UNKNOWN

PPB
0o/.

UNKPAH

PPB
A

s o o e

2 s o o

Ne ¢ ¢ o 2 o o o » s s » o

@

o & & o © s a

(contd)

VANADUM

PPB
5/.

FVANADI

PPB
5/.

ZINC
PPB
5/5000s

2
10
<5
13
6
5
10
8

9
24
25

12
114

16
15

<5

FZINC
PPB
5/5000

<5
<5
<5
<5
<5
<5

3

7

8
27
15

12
15
14
13

3
<5

8
<5
30

8
<5
<5
<5

3
<5
<5
<5
<5
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TABLE 6.4. (contd)

The column headers consist of : Constituent Name
Analysis Units
Contractual Detection Limit/Drinking Wuter Stuandard(suffix)

Suffix
none - based on Maximum Contaminant Levels in 40 CFR Part 141,
National Primary Drinking Water Regulations
r - based on National Interim Primary Drinking Water Regulations,
Appondix 1V, EPA-670/9-76-003
- based on proposed Maximum Contaminant Level Goals in GO FR 46936
- based on Secondsry Maximum Contaminant Levels glven in 40 CFR Part 143
MHational Secondary Drinking Water Regulations
d - based on Derlved Concentration Guldes, Draft DOE Ordor 5400.xx, October 10, 1988
w - based on additional Secondary Maximum Contaminant Levels given in
WAC 248-64, Public Water Supplies

Data Flags
¢ = Less than Contractual Detection Limit, reported as Limit
# - Less than Contractual Detection Limit, measured value reported
¢ - For radioactive constituents, reported value Is less than 2-sigma error

[ -]
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TABLE 6.6.

The Regular Sampling List for the 1301-N Ground-Water

Quality Assessment Monitoring Network

Coliform

Total Organic Halogens

Total Organic Carbon

Metals Analyzed by the Inductively
Coupled Argon Plasma Method,
Unfiltered/Filtered

Arsenic, Unfiltered/Filtered

Selenium, Unfiltered/Filtered

Lead, Unfiltered/Filtered

Mercury, Unfiltered/Filtered

Anions

Volatile Organic Analyses

Hydrazine

Phenol

Pesticides

Herbicides

Ammonium Ion

Monitoring Network

Turbidity

Uranium

pH

Specific Ci ductance
Tritium

Strontium-90

Gamma Scan

Radium

Gross Beta

Gross Alpha
Turbidity

TABLE 6.7. Short List for the 1301-N | ouhd-Water Quality Assessment

Metals Analyzed by the Inductively Coupled Argon Plasma Method,

Unfiltered/Filtered
Arsenic, Unfiltered/Filtered
Selenium, Unfiltered/Filtered
Lead, Unfiltered/Filtered
Mercury, Urfiltered/Filtered
Alkalinity
Anions
pH
Specific Conductance

6.38






1324-N/NA facilities. A1l of the wells monitor the uppermost aquifer, which
comprises primarily sand, gravel, and cobbles.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

No drilling or hydrogeologic characterization work (other than water-
level measurement) was performed during this reporting period.

WATER LEVELS

The elevation of the water table in the 100-N Area is affected by the
release of effluents to disposal facilities, river stage in the nearby
Columbia River, and ground water entering the 100-N Area from other parts of
the Hanford Site. Water-level measurements e taken in most of the 100-N
Area wells in conjunction with the 1301-N ar 1325-N LWDF projects. Monthly
water-level measurements continued this quarter, with measurements obtained
in October, November, and December. Water-table maps for each month are
shown in Figures 6.2, 6.3, and 6.4. The water-table elevations are presented
in Tables 6.1 and 6.2.

WATER ~“*“ISTRY DATA

Results of the ground-water sample analyses conducted in September were
received this quarter The network was sampled aga‘~ between November 15 and
December 12. The assessment wells were sampled as part of a Hanford Site
liquid effluent study. These samples were analyzed for the constituents
listed in WAC 173-303-9905. The results of analyses received to date are
lTisted in Tables 7.1 and 7.2.

A revised sampling schedule for the 1324-N/NA project is presented in
Table 7.3. The 1ists of constituents cited in Table 7.3 are shown in
Tables 7.4 and 7.5, respectively.

Constituents of note in the September through December samples include
the following:

o Total organic carbon (T0C) concentrations for the wells in the
1324-N/NA network are usually near or :low the detection limit of

7.2






GROUND-WATER QUALITY ASSESSMENT PROGRAM

Sampling of the assessment monitoring network continued this quarter as
described above.

7.4
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TABLE 7.1. Constituent List an Summary of Sampling Res Its for the 1324-N Surface Impoundment
and 1324-NA Percolation Pond, September Through December 1989

——————————————— Constituent List= Contamination Indicator Parameters e ettt e DL DLt

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
088 CONDLAB UMHO . 4% 0 700 WDOE XXX Conductivity, Laboratory
191 CONDFLD UMHO 1 € 0 700 WDOE XXX Specific conductance
199 PHFIELD .100 4 0 6.5-8.5 EPAS XXX pH, Field Measurement
207 PH-LAB .0100 6s 0 6.5-8.5 EPAS XXX pH, Laboratory Measurement
C69 TOC PPB 2000 45 42 . Total organic carbon
H42 TOXLDL PPB 10 45 6 . Total Organic Halogen, Low Det. Level
———————————— Constituent (st= Interim Primary Drinking Water Parameters ~-=-~eeo—m—memeccoe e
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
109 COLIFRM MPN 2.20 4 3 1 EPA XXX Coliform bacteria
111 BETA PCI/L 8 s 1 50 EPA Gross beta
112 ALPHAHI PCI/L 4 9 15 EPA Alpha, High Detection Level
181 RADIUM PCI/L 1 an 7 5 EPA Radium
AO6 BARIUM PPB 6 : 0 1000 EPA XXX Barium
AO7 CADMIUM PPB 2 22 16 10 EPA XXX Cadmium
AO8 CHROMUM PPB 10 22 9 50 EPA XXX Chromium
Al0 SILVER PPB 10 22 22 *** 50 EPA Silver
A20 ARSENIC PPB 5 22 18 50 EPA Arsenic
A21 ME®TYRY PPB .100 21 2] *** 2 EPA Mercury
A22 SE IUM PPB 5 22 . baladd 10 EPA Selenium
A33 ENDRIN PPB .100 16 Lo *A% .200 EPA Endrin
A34 METHLOR PPB 3 16 16 *** 100 EPA Methoxychlor
A35 TOXAENE PPB 1 16 16 *** 5 EPA Toxaphene
A36 a-BHC PPB .100 16 16 *** 4 EPA Alpha-BHC
A37 b-BHC PPB .100 1R 16 ***x 4 EPA Beta-BHC
A38 g-BHC PPB .100 16 **x 4 EPA Gamma-BHC
A39 d-BHC PPB .100 t- 16 **x 4 EPA Delta-BHC
A51 LEADGF PPB 5 18 50 EPA Lead (graphite furnace)
C72 NITRATE PPB 500 1 45000 EPA Nitrate
C74 FLUORID PPB 500 14 10 4000 EPA Fluoride
H13 2,4-D PPB 2 : 16 *** 100 EPA 2,4-D
H14 2,4,5TP PPB 2 ‘ 16 *** 10 EPA 2,4,5-TP silvex
H20 FBARIUM PPB 6 0 1000 EPA Barium, filtered
H21 FCADMIU PPB 2 11 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 11 50 EPA Chromium, filtered
H23 FSILVER PPB 10 v 12 *** 50 EPA Silver, filtered

H37 FARSENI PPB 5 . 12 **% 50 EPA Arsenic, filtered
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JABLE 7.1. (contd)

—————————————— Constituent List= Site Specific and Other Constituents il b ettt L L

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A50 MAGNES PPB 50 22 0 . Magnesium
C76 PHOSPHA PPB 1000 22 22 *k% . Phosphate
Hleé TC PPB 1000 6 0 . Total carbon
H17 TDS 5000 6 0 500000 EPAS XXX Total dissolved solids
H18 FZINC PPB 5 12 7 5000 EPAS Zinc, filtered
H19 FCALCIU PPB 50 12 (o] . Calcium, filtered
H25 FNICKEL PPB 10 12 12 *%x% . Nickel, filtered
H26 FCOPPER PPB 10 12 12 *%% 1300 EPAP Copper, filtered
H27 FVANADI PPB 5 12 10 . Vanadium, filtered
H28 FALUMIN PPB 150 12 12 *%x% . Aluminum, filtered
H30 FPOTASS PPB 100 12 0 . Potassium, filtered
H32 FMAGNES PPB 50 12 0 . Magnesium, filtered
H33 FBERYLL PPB 5 12 11 . Beryllium, filtered
H35 FSTRONT PPB 10 12 0 . Strontium, filtered
H36 FANTIMO PPB 100 12 12 *%* . Antimony, filtered
H58 ALKALIN 20000 5 0 . Alkalinity
H66 BROMIDE PPB 1000 22 22 #*n# . Bromide
H67 NITRITE PPB 1000 22 22 AAx . Nitrite
HB86 WRORON PPB 10 12 0 . Boron, filtered
H87 ‘OBALT PPB 12 12 **% . Cobalt, filtered
H88 FLITHIU PPB 10 12 11 . Lithium, filtered
H89 FMOLY PPB 40 12 12 *x# . Molybdenum, filtered
H90 FSILICO PPB 50 12 (] . Silicon, filtered
H91 FTIN PPB 30 12 12 %% . Tin, filtered
H92 FTITAN PPB 60 12 12 **x* . Titanium, filtered
H93 FZIRCON PPB 50 12 12 **xx* . Zirconium, filtered
POl BORON PPB 10 22 0 . Boron
P02 COBALT PPB 2 22 22 *xk . Cobalt
P03 LITHIUM PPB o 22 21 . Lithium
04 MOLY PPB 4 22 22 *x% . Molybdenum

)5 SILICON PPB 50 22 0 . Silicon

P06 TIN PPB 30 22 22 *kx% . Tin
P07 TITAN PPB 60 22 21 . Titanium
POB8 ZIRCON PPB 50 22 22 *xx% . Zirconium
P12 ENDSFAN PPB .50n 6 6 *k* . Endosulfan
P13 PHORATE PPB 6 6 *xx . PHORATE
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TABLE 7.1. (contd)

—————————————————— Constituent List= WAC 173-303-9905 Constituents -—-------—ccmmemmmm .

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A75 BROMONE PPB 5 6 6 Hhk B Bromoacetone
A76 METHBRO PPB 10 6 6 *hk . Methyl bromide
A77 CARBIDE PPB 10 6 6 AAk . Carbon disulfide
A78 CHLBENZ PPB 5 6 6 Hhk 60 EPAP Chlorobenzene
A79 CHLTHER PPB . 5 6 6 kK% . 2-chloroethyl vinyl ether
AB0 CHLFORM PPB 5 11 6 100 EPA Chloroform
A81 METHCHL PPB 10 6 6 *k* . Methyl chloride
A82 CHMTHER PPB 10 6 6 *xk . Chloromethyl methyl ether
A83 CROTONA PPB 10 6 6 *hx . ) Crotonaldehyde
A84 DIBRCHL PPB 10 6 6 *hx 0 EPAP 1,2~-dibromo~3-chloropropane
A85 DIBRETH PPB 10 6 6 *xk . 1,2-dibromoethane
A86 DIBRMET PPB 10 6 6 *kk . Dibromomethane
A87 DIBUTEN PPB 10 6 6 hkk . 1,4-dichloro-2-butene
"A88 DICDIFM PPB 10 6 6 *kx . Dichlorodifluoromethane
A89 1,1-DIC PPB 5 11 11 **x . 1,1-dichloroethane
A90 1,2-DIC PPB 5 11 11 **% 5 EPA 1,2-dichloroethane
A91 TRANDCE PPB 5 11 11 **% 70 EPAP Trans-1,2-dichloroethene
A92 DICETHY PPB 10 6 6 *kx 7 EPA 1,1-dichloroethylene
A93 METHYCH PPB 5 11 11 #*x . Methylene Chloride
A94 DICPANE PPB 5 6 6 *kk 6 EPAP 1,2-dichloropropane
A95 DICPENE PPB 5 6 6 A% . 1,3-dichloropropene
A96 NNDIEHY PPB 10 6 6 *kx . N,N-diethylhydrazine
A97 1,1-DIM PPB 10 6 6 *kx . 1,1-dimethylhydrazine
A98 1,2-DIM PPB 10 6 6 Hk*k . 1,2-dimethylhydrazine
BO1 IODOMET PPB 10 6 6 *E*k . Iodomethane
B02 METHACR PPB 10 6 6 *rx . Methacrylonitrile
B03 METHTHI PPB 10 6 6 *k*x . Methanethiol
B04 PENTACH PPB 6 6 *kx . Pentachloroethane
BO5 1112-tc PPB 6 6 *k*k . 1,1,1,2-tetrachlorethane
B0O6 1122-tc PPB 6 6 Rk . 1,1,2,2-tetrachlorethane
BO8 BROMORM PPB 5 6 6 *x*k 100 EPA Bromoform
B09 TRCMEOL PPB 6 6 *rx% . Trichloromethanethiol
B10 TRCMFLM PPB 10 6 6 *k*k . Trichloromonofluoromethane
Bl2 123-trp PPB 10 6 6 **x . 1,2, 3-trichloropropane
B13 VINYIDE PPB 10 11 11 **x% 2 EPA Vinyl chloride
B14 M-XYLE PPB 5 11 11 **x* 440 EPAP Xylene-m
B19 ACETILE PPB 10 6 6 *k* N Acetonitrile
B20 ACETOPH PPB 10 6 6 *rx . Acetophenone.
B21 WARFRIN PPB 10 6 6 *k* . Warfarin
B22 ACEFENE PPB 10 6 6 **x . 2-acetylaminofluorene
B23 AMINOYL PPB 10 6 6 *rx . 4-aminobyphenyl
B24 AMIISOX PPB n 6 6 *kx . 5- (aminomethyl) -3-isoxazolol
B25 AMITROL PPB 6 6 *x*x B Amitrole
B26 ANILINE PPB 6 6 *x*x B Aniline
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Constituent
Code Name

B71
B72
B73
B74
B76
B77
B78
B79
B8O
B81
B82
B8B83
B84
B85
B86
B87
B88
B89
B90
B91
B9S2
B93
B94
B95

DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
26-dint
DIOPHTH
DIPHAMI
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEXCETH
INDENOP
ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
l1-napha
2-napha
NITRANI
NITBEN2Z
NITPHEN
NNIBUTY
NNIDIEA
NNIDIEY

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

on

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10

Samples

ANANANAN
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o
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TABLE 7.1. (contd)

Constituent List= WAC 173-303-9905 Constituents

Below
Detection

AAAANAANANANNNTNANAAAANAANAAANAANANAANAAANNNTANTNATNAAAAANAAAAAANANAAAAAARNN

Kk kK
Ak k
Kk kK
L2 84
Kk k&
*hkh
Kk k&
* kK
*hk
**.*
*hk
*hkk
* kK
*hkk
*hk
*hkk
*hkk
hkk
*kk
Kk k&
*hk
*hk
*hk
kK
*hkk
kK
hkk
*hk
*kk
*kk
*hk
*hk
* kX
*hk
*hk
hkk
L8 84
L2 24
* k&
* kK
* kK
* kK
*hkk
*hk

Drinking Water Standards
Standard Agency Exceeded

Full Name

7,12-dimethylbenz[a]anthracene
3,3’ -dimethylbenzidine
Thiofanox

Alpha, alpha-dimethylphenethylamine
Dimethyl phthalate
Dinitrobenzene
4,6-dinitro-o-cresol and salts
2,4-dinitrophenol
2,4-dinitrotoluene
2,6~-dinitrotoluene

Di-n-octyl phthalate
Diphenylamine
1,2~diphenylhydrazine
Di-n-propylnitrosamine
Ethyleneimine

Ethyl methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2, 3-cd)pyrene
Isosafrole

Malononitrile

Melphalan

Methapyrilene

Metholonyl

2-methylaziridine
3-methylcholanthrene

4,4’ -methylenebis (2-chloroaniline)
2-methyllactonitrile

Methyl methacrylate

Methyl methanesulfonate
2-methyl~-2- (methylthio) propionaldehyde-
Methylthiouracil

1, 4-naphthoquinone
1-naphthylamine
2-naphthylamine
P-nitroaniline

Nitrobenzine

p-Nitrophenol
N-nitrosodi-n-butylamine
N-nitrosodiethanolamine
N-nitrosodiethylamine
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Constituent
Code Name

Ccé64
Cé65
Cc66
ce7
Cc70
Cc71
c77
c78
Cc79
c8o
c87
C90
c91
c92
Cc93
Cc94
Cc95
c9s8
DO1
D02
DO3
HO3
HO4
HOS5
HO6
HO9
H11
H12
H15
R40
H62
Hé8
101
106
I09
121
128
129
130
131
132
133
134
I42

DISULFO
DIMETHO
METHPAR
PARATHI
CYANIDE
FORMALN
PERCHLO
SULFIDE
KEROSEN
AMMONIOU
CITRUSR
PARALDE
STRYCHN
MALHYDR
NICOTIN
ACRYIDE
ALLYLAL
CHLPROP
PCDD’ s
PCDF'’s
2378TCD
ETHCARB
ETHCYAN
ETHOXID
ETHMETH
ISOBUTY
PROPYLA
PROPYNO
2,4,5-T
FTHALLI
LHYDRAZ
HEXONE
ACETONE
ISOPHER
BUTANOL
TRIBUPH
TAF
ACENAPH
FLRENE
ANTHRA
PYRENE
ETHBEN2Z
STYRENE
BDCM

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detection
Limit

10000
50
500
100
10000
10000
10000
.0100
.0100
.0100
10000
10000
10

)
100y
10 D
10000
2

5

30

10

10

10
10000

Samples

HOAAIAAAANAAAAADNNANNANAANANAAEANAANAANNANNN

AARAANANAAHE AN

I

1.1,

Below
Detection

[

HOAPAAAAAAAAANAANANNANNAAAAATAOANANAANANANN

= [ N SN
AANANO =,

ADANDAANNAANAO N

*kk
*kk
* kK
* k%
*kk
* kK
* kK
*kk
Ak Kk

* kK
*kk
*kk
* kK
*kk
* kK
* kK
* kK
*kk
* kK
* kK
hkk
LE 23
*kk
LE R
* kK
* kK
kK
* kK
* kK
* kK
* &k %k

LE &
* k%
*hk

*hk
* k&
XAk
* kK
* kX
* kX
* kK

e

(contd)

Drinking Water Standards
Standard Agency Exceeded

.
.
.

« e & o 4 s » o & 9

Constituent List= WAC 173-303-9905 Constituents

0 EPAP

680 EPAP
140 EPAP
100 EPA

Full Name

Disulfoton
Dimethoate

Methyl parathion
Parathion

Cyanide

Formalin

Perchlorate

Sulfide

Kerosene

Ammonium ion

Citrus red
Paraldehyde
Strychnine

Maleic hydrizide
Nicotinic acid
Acrylamide

Allyl alcohol
3-chloropropionitrile
Pcdd’s

Pcdf’s

2,3,7,8 TCDD

Ethyl carbamate
Ethyl cyanide
Ethylene oxide

Ethyl methacrylate
Isobutyl alcohol
N-propylamine
2-propyn-1-ol
2,4,5-T

Thallium, filtered
Hydrazine, Low Detection Level
Methyl Isobutyl Ketone
Acetone by VOA
Isopherone

1-Butanol
Tributylphosphoric Acid
Tetrahydrofuran
Acenaphthene
Fluorene

Anthracene

Pyrene

Ethyl benzene
Styrene
Bromodichloromethane
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TABLE 7.2. Constituents with at Least One Detected Value for the 1324-N Surface Impoundment and
1324-NA Percolation Pond, September Through December 1989

Contamination Indicator Para;neters

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
Well Collection sample UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.5-8.5s .10/6.5-8.5s 2000/. 10/.
1-N-23 20SEP89 894 861 7.70 6.70 . .
20SEP89 1 i 859 7.80 = . .
20SEP89 2 . 859 7.80 : . =
20SEP89 3 = 863 7.90 * q %
11DEC89 1050 898 7.60 7.90 #1900 22
1-N-24 20SEP89 1051 960 8.10 6.86 . .
20SEP89 1 . 961 8 o . .
20SEP89 2 . 966 7.80 . .
20SEP89 3 . 967 7.80 " . .
06DEC89 276 350 7.80 8.03 #1300 10
1-N-25 20SEP89 1000 1010 8.70 8.70 ‘ .
20SEP89 1 . 1020 8.70 . . .
20SEP89 2 = 1040 8.70 . . .
20SEP89 3 . 1010 8.70 5 5 5
06DEC89 737 880 8.20 8.54 #1000 12
1-N-26 18SEP89 491 476 7.90 7.81 . E
18SEP89 1 - 479 7.80 . . .
18SEP89 2 . 475 7.90 v . .
18SEP89 3 . 473 7.90 . g 5
12DEC89 809 671 7.70 7.68 #900 &8
1-N-47 18SEP89 994 961 7.60 7.63 . .
18SEP89 1 . 966 7.60 . ¥ .
18SEP89 2 " 967 7.70 " W
18SEP89 3 . 968 7.60 : 5 7
11DEC89 1027 926 7.70 7.67 3900 10
1-N-58 18SEP89 2570 2410 8 7.68 #1400 15
18SEP89 1 2590 2420 8 7.66 #1400 15
18SEP89 2 2600 2410 8 7.68 #1100 14
18SEP89 3 2610 2420 8 7.617 #1100 22
15N0V89 3360 » 7.50 7.76 #1600 31
15N0V89 1 3390 W 7.40 7.76 #1700 30
15N0V89 2 3350 3 7.40 7.74 #1700 21
15N0V89 3 3390 & 7.50 7.68 #1600 23
1-N-59 18SEP89 3460 3310 7.90 7.59 #1200 12
18SEP89 1 3460 3290 7.90 7.57 #1200 12
18SEP89 2 3450 3310 7.90 7.57 #1200 65
18SEP89 3 3460 3300 7.80 7.57 #1400 20
16NOV89 2130 « 6.50 ' 6.92 #1200 19
16N0OV89 1 2150 w 6.50 6.86 #1300 19
16NOV89 2 2160 " 6.50 6.84 #1300 24
16NOV89 3 2150 . 6.60 6.83 #1300 23
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TABLE 7.2. (contd)

Regular Monitoring Data

Duplicate FLUORID FCHROMI FMANGAN FPOTASS FBERYLL FSTRONT 2,4,5-T 2,4,5Tp
Well Collection sample PPB PPB PPB PPB PPB PPB PPB PPB

name date number 500/4000 10/50 5/50s 100/. 5/. 10/. 2/. 2/10
1-N-23 20SEPB9 <1000 R N . o . . .
11DEC89 <500 . . . . . <2 <2

1-N-24 20SEP89 <1000 . . . B . . .
O6DECB9 <500 . o . B . <10 <10

1-N-25 20SEPB9 <1000 . . N . . . ..
O06DECB9 <500 B B . . . <2 <2

1-N-26 18SEPB9 700 . . . . . . N
12DECB89 700 . N N . . <2 <2

1-N-47 18SEP89 <1000 . . . . . . .
11DEC89 <500 . . N . . <2 <2
1-N-58 18SEP89 2900 <10 <5 4220 <5 428 <2 <2
15N0V89 3300 <10 <5 5380 <5 704 <2 <2
1-N-59 18SEP89 K500 <10 <5 9510 6 995 <2 <2
16NOV89 00 <10 40 4100 <5 380 <2 <2
1-N-60 18SEPBY9 z/00 <10 <5 6550 <5 496 <2 <2
16NOVS89 2800 <10 <5 6380 <5 569 <2 <2

16NOVB9 1 2700 <10 <5 6360 <5 606 . .
1-N-61 19SEP89 3900 <10 <5 4600 <5 593 <2 <2
19SEPS89 1 3800 <10 <5 4630 <5 586 <2 <2
16NOVB9 2400 <10 <5 2680 <5 258 <2 <2
6-81-58 18SEPB9 <500 13 <5 2520 <5 173 <2 <2

28NOV89 <500 <10 <5 2360 <5 lel <2 <2
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1-

1-

1-

1

1-
1-
1-

1-

1-

6-81-58

Well
name

N-23
N-24
N-25

-26
N-47
N-58
N-59

N-60

N-61

Collection

date

20SEP89
11DEC89
20SEP89
06DEC89
20SEP89
06DEC89
18SEP89
12DEC89
18SEP8Y
11DEC89
18SEP89
15N0V89
18SEP89
16NOV8Y
18SEP89
16NOV89
16NOVEY
19SEP89
19SEP89
16NOVBY
18SEP89
28NOV8B9

Duplicate 2,4-D
sample Pl
number 27100

<2
<10
<2
<2
<2
<2
<2
<2
<2
<2
<2
1 .
<2
1 <2
<2
<2
<2

TAl

ALKALIN
20000/.
236000
362000
106000
51000

318000

£E7.2. (c

ALPHAHI
PCI/L
4/15

7.51

td)

ALUMNUM
PPB
150/.

1
511v

217
<150
<150

164
<150
1060
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150

AMMONIU
PPB
50/.

<50

79
<50
<50
<50
<50
<50

<50
<50

<50

<50

ARSENIC
PPB
5/50

5
14
<5
<5
<5

5
<5
12
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

BARIUM
PPB
6/1000

117
1010
140
52
41
67
75
337
46
47
35
a5
}

15
31
31
32
37
41
51
17
16

FB
P

ARTUM

6/1000
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Well
name

1-N-23
1-N-24
1-N-25
1-N-26
1-N-47
1-N-58
1-N-59

1-N-60

1-N-61

6-81-58

Collection
date

20SEPB9
11DEC89
20SEPB9
06DEC89
20SEP89
06DEC89
18SEP89
12DEC89
18SEP89
11DECB9
18SEP89
15N0V89
18SEP89
16NOV89
18SEP89
16NOV89
16NOVBY
19SEP89
19SEP89
16NOV89
18SEP8Y
28NOVS89

Duplicate

sample
number

BERYLUM

PPB
5/.

<5

<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5

<5

<5
<5

TABLE 7.2.

BETA
PCI/L
8/50

11.6
17.4

1.1
8.84

6.96
3.04
2.80
5.05
4.15
6.11
11.7

*2.24
5.52
5.11
3.56
2.93

BIS2EPH
PPB
10/.

<10
<10
<i0

<i0

(contd)

BORON
PPB
10/.

~

FBORON

PPB
10/.

CADMIUM
PPB
2/10

8
102
3
9
<2
31
<2
103
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

FCADMIU
PPB
2/10

<2
<2
<2

CALCIUM
PPB
50/.

73600
74900
79800
29600
35000
34700
41400
63700
93500
77700
130000
202000
302000
105000
112000
155000
168000
142000
155000
49400
29800
27900
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Well
name

1-N-23
1-N-24
1-N-25
1-N-26
1-N-47
1-N-58
1-N-59

1-N-60

1-N-61

6-81-58

Collection
date

20SEP89
11DEC89
20SEP89
06DEC89
20SEP89
06DEC89
18SEP89
12DEC89
18SEP89
11DEC89
18SEP89
15N0V89
18SEP89
16NOV89
18SEP89
16NOV89
16NOV89
19SEP89
19SEP89
16NOV89
18SEP89
28NOV89

Duplicate

sample
number

9 21 204 217273

JABLE 7.2. (contd)

IRON FIRON LEADGF LFLUORD LITHIUM
PPB PPB PPB PPB PPB
30/300s 30/300s 5/50 20/4000 10/.

14300 . <5 . <10
348000 . 10 2717 <10
26700 . <5 R <10
11600 . 5 239 <10
938 . <5 . <10
16300 . 8 182 <10
1490 . <5 . <10
164000 . 14 729 <10
2080 . <5 . <10
227 . <5 290 <10
321 <30 <5 . <10
117 <30 <5 . <10
65 <30 <5 . 14

46 <30 <5 . <10

33 <30 <5 . <10

55 <30 <5 N <10

53 <30 <5 . <10
<30 <30 <5 . <10
68 <30 <5 R <10

43 50 <5 . <10

71 <30 <5 . <10
182 <30 <5 165 <10

FLITHIU
PPB
1o/.

<10
<10

12
<10
<10
<10
<10
<10
<10
<10
<10
<10

MAGNES
PPB
50/.

14700
14500
15400

5920
16600
13600

9710
11000
17300
15000
24300
37900
55000
17800
20800
29200
28800
34100
37700
11800

8000

7280

FMAGNES
PPB
50/.

20000
37800
53200
18100
22600
30300
32000
36000
33000
12400

7280

7080
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TABLE 7.2. (contd)

Duplicate SILICON FSILICO SODIUM FSODIUM SR 90 STRONUM SULFATE TAF
Well Collection sample PPB PPB PPB PPB PCI/L PPB PPB PPB

name date number 50/. 50/. 200/. 200/. 5/8 10/. 500/250000s 10/.

1-N-23 20SEP89 1¢ D . 129000 . . 339 221000 .
11DECB9 5 D . 130000 . 1.96 439 222000 <10

1-N-24 20SEP8B9 14 D . 146000 . . 359 180000 .
06DEC89 G =D . 14600 . 4.55 157 37200 <10

1-N-25 20SEP89 1C ) . 154000 . . 317 408000 .
06DECB9 159 . 111000 . *-0.124 305 278000 <10

1-N-26 18SEP89 19 ) . 39300 . . 194 57000 .
12DEC89 3¢>10 . 68400 . *~0.,482 286 190000 <10

1-N-47 18SEP89 1z 0 . 119000 . . 314 164000 .
11DECB9 1: 0 . 115000 . *-0.255 297 191000 60

1-N-58 18SEP89 G0 8610 427000 427000 *.302 463 1180000 .
15N0V89 1ic o 10400 588000 583000 1.11 692 1560000 <10

1-N-59 18SEP89 1 o 16200 537000 513000 *,.690 1050 1760000 .
16NOVBY 1e:e-0 14000 351000 331000 *.0369 382 1010000 <10

1-N-60 18SEP89 1 o 15400 341000 362000 * 327 490 1100000 .
16NOV89 1~~m0 13500 469000 459000 *_.195 570 1430000 <10
16NOV89 1 1 0 14500 429000 467000 . 591 1440000 <10

1-N-61 19SEP89 0 9600 723000 774000 .482 594 1840000 .

19SEP89 1 0 9570 797000 707000 *.,207 610 1850000 .
16NOV89 .0 9240 342000 365000 *.783 252 991000 <10

6-81-58 18SEP89 0 8400 4430 4010 *-0.144 187 15400 .
2BNOV89 0 8030 3840 3740 *,138 165 17300 <10



T

TABLE 7.2. (contd)

Duplicate TC TDS TITAN TOLUENE TRITTI™ TURBID U VANADUM

Well Collection sample PPB PPB PPB PCI NTU PCI/L PPB
name date number 1000/. 5000/500000s 60/. 5/2000p 500720000 .10/1 .50/6004 5/.
1-N-23 20nsrpP89 . - <60 . . 200 . 28

1 c89 56600 58C 0O 322 <5 15000 200 6.41 218
1-N-24 20SEP89 . . <60 . . 84 . 10
06DECB9 32200 1¢ 00 <60 <5 368 17.8 1.02 7
1-N-25 20SEP89 . T <60 . . 19.2 . 7
06DECS89 28800 554000 <60 <5 *200 47 1.71 13
1-N-26 18SEPB9 . . <60 . . 5.40 . <5
12DEC8B9 26700 431000 <60 6 585 200 1.39 86
1-N-47 18SEP89 . . <60 . . 4.30 . 7
11DEC89 64400 599000 <60 <5 15800 1.50 4.56 <5
1-N-58 18SEP8B9 . . <60 . *39_4 2.30 2.40 <5
15NOV89 . . <60 <5 *26.9 .700 1.62 <5
1-N-59 18SEP89 . . <60 . *124 .600 1.60 <5
16NOV8B9 . . <60 <5 *153 .200 .823 <5
1-N-60 1R<EPB9 . . <60 . *100 .300 3.01 5
1 >v8e9 . . . <60 <5 *39.2 1.80 2.65 <5
lonNOV89 1 . . <60 <5 . . . <5
1-N-61 19SEPB9 . . <60 . *56.2 .400 1.89 <5
19SEPB9 1 . . <60 . *157 . 2.92 <5
16NOVEB9 . . <60 <5 *26.9 .200 .619 <5
6-81-58 18SEP89 . . <60 . *88.1 .300 1.27 7
28NOVS89 22200 138000 <60 <5 *1 .400 .727 5
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TABl _7.2. (contd)

Duplicate FVANADI ZINC FZINC
Well Collection sample PPB PPB PPB
name date number 5/. 5/5000s 5/5000s
1~-N-23 20SEP89 . 17 .
11DEC89 . 22 .
1-N-24 20SEPB9 . 9 .
06DECB9 . 70 .
1-N-25 20SEPB9 . 6 .
06DEC89 . 27 .
1-N-26 18SEPB9 . <5 .
12DEC89 . 37 .
1-N-47 18SEPB9 . 15 .
11DEC89 . 12 .
1-N-58 18SEPB9 <5 <5 <5
15NOVB9 <5 10 8
1-N-59 18SEPB9 <5 5 <5
16NOVB9 <5 13 12
1-N-60 18SEP89 <5 <5 <5
16NOVB9 <5 9 <5
16NOVB9 1 <5 <5 8
1-N-61 19SEPB9 <5 <5 <5
19SEPB9 1 <5 5 <5
16NOV89 <5 <5 7
6-81-58 18SEP89 8 <5 26
2B8NOVBY 6 <5 <5

The column headers consist of : Constituent Neme
Analysis Units
Contractual Detection Limit/Drinking Water Standard(auffix)

Suffix
none - based on Maximum Contaminant Levels in 40 CFR Part 141,
National Primary Dri~*ing Water Regulations '
r - based on National terim Primary Drinking Water Regulations,
Appendix IV, EPA-F--~/9-78-003
- based on proposed ximum Contaminant Level Goals in GP FR 48938
- based on Secondery maximum Contaminant Levels given in 40 CFR Part 143
Hatlonal Secondary Drinking Water Regulations
d - based on Derived Concentration Guides, Draft DOE Order 5400.xx, October 10, 1988
w - based on additional Secondary Maximum Contaminant Levels given in
WAC 248-64, Public Water Supplies

Data Flags
¢ - Less than Contractual Dotection Limit, reported as Limit
# - Less than Contractus! Detection Limit, messurod value reportod
* - For radlioactive constituents, reported value is less than 2-sigma error

[ -]






TABLE 7.4. The Regular Samp1ing List f the 1324-N/NA Ground-Water
Quality Assessment Monitori. Network

Coliform Uranium
Total Organic Halogens pH
Total Organic Carbon Specific Conductance
Metals Analyzed by the Inductively Tritium
Coupled Argon Plasma Method, Strontium-90
Unfiltered/Filtered Gamma Scan
Arsenic, Unfiltered/Filtered Radium
Selenium, Unfiltered/Filtered Gross Beta
Lead, Unfiltered/Filtered Gross Alpha
Mercury, Unfiltered/Filtered Turbidity
Anions
Volatile Organic Analyses
Hydrazine
Phenol
o Pesticides
Herbicides
~~~~~~ Ammonium Ion

TABLE 7.5. Short List for the 1324-N/NA Ground-Water Quality

of Assessment Monitoring Network
‘ Turbidity
o~ Metals Analyzed by the Inductively Ci pled Argon Plasma Method,
‘ Unfiltered/Filtered
N Arsenic, Unfiltered/Filtered
Selenium, Unfiltered/Filtered
- Lead, Unfiltered/Filtered
‘ Mercury, Unfiltered/Filtered
~ Alkalinity
o Anions
pH

Specific Conductance

7.28






WATED 1EVELS

Water-level measurements are taken in most of the 100-N Area wells in
conjunction with the monitoring projects for - e 1324-N/NA and 1301-N
facilities. Monthly water-level measurements continued this quarter, with
measurements obtained in October, November, and December. Water-table maps
for each month are shown in Figures 6.2, 6.3, and 6.4. The wi 2:r-table
elevations are presented in Tables 6.1 and 6.2.

The elevation of the water table in the 100-N Area is affected by the
release of effluents to disposal facilities, river stage in the nearby
Columbia River, and ground water entering the 100-N Area from other parts of
the Hanford Site. Discharge to the 1325-N facility decreased this quarter.
The ground-water mound beneath the 1325-N LWDF has responded to this decrease
in artificial recharge, and water-level elevations have decreased approxi-
mately 4 ft between September and December 1989.

BACKGROUND STATISTICAL DATA

Table 8.1 lists the average background, standard deviation, and critical
mean for the four contamination indicator parameters to be compared against
the data collected in September 1989. The critical mean is the value to
which the average of quadruplicate analytical results is compared. If the
average for a parameter is greater than (and less than, in the case of pH)
its critical mean, that para :er consic -ed statistically different from
background. These values were determined based on the recommended techniques
in Appendix B of the TEGD (EPA 1986a). The calculated critical mean value
for pH is off the scale for pH.

WATER CHEMISTRY DATA

The monitoring wells were sampled during late November and early
December. Results available to date are presented in Tables 8.2 and 8.3.

Table 8.4 Tists the results of statistical analyses of indicator param- _
eter data for samples collected September 1989. Replicate averages for each
parameter are below the critical mean in all wells.

8.2
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1301 N LWOF

All Wells Prefixed by 199-
LWOF = Liquid Waste Disposa! Facility
LERF = Liquid Effluent Retention Facility

® Existing Wells

0 100 Scale in Meters
—_

0 500 Scale in Feet
—_— )
® N-52

E 8.1. Monitoring We Locations for the 1325-N Liquid Waste Disposal Facility
(well 699-81- 3 is also part of the network and is shown in Figure 7.1)
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TABLE 8.2.

Facility, November

Constituent
Code Name

088
191
199
207
C69
H42

CONDLAB
CONDFLD
PHFIELD
PH-LAB
TOC
TOXLDL

Units
UMHO
UMHO

PPB
PPB

Constituent
Code Name

H37

COLIFRM
BETA
ALPHAHI
RADIUM
BARIUM
CADMIUM
CHROMUM
SILVER
ARSENIC
MERCURY
SELENUM
ENDRIN
METHLOR
JXAENE
a-BHC
b~BHC
g~-BHC
d-BHC
LEADGF
NITRATE
FLUORID
2,4-D
2,4,5TP
FBARIUM
FCADMIU
FCHROMI
FSILVER
FARSENI

Units

MPN
PCI/L
PCI/L
PCI/L
PPB

PPB
DDR

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Constituent
Detection
Limit Samples
. 66
1 73
.100 72
.0100 66
2000 81
10 81

Detection
Limit

2.2

NOAEHOB®O

10
10

.100

.100

.100

Samples

3
24
24
23

24

24

Constituent List and Summary of Sampling
rough December 1989

esults for the 1325-N Liquid Waste Disposal

it= Contamination Indicator Parameters  -—---—--—--mmmmmmmm

Below
Detection

29

Below
Detection

3
0
12
20
0
24
20

* kK

XKk K

L2 21

* ok k
* ok k
* k%
* ok k
* k&
* &k
L2 8 4
LR &
Kk K
* kK

* kK

* k%

* kK

* ok k

* ok k

Drinking
Standard

700

Drinking
Standard

1

50
15

5
1000
10
50
50
50

2

10
.200
100

1000

Water Standards
Agency Exceeded Full Name

WDOE Conductivity, Laboratory
WDOE Specific conductance

EPAS pH, Field Measurement

EPAS pH, Laboratory Measurement

Total organic carbon
Total Organic Halogen, Low Det. Level

Constituent List= Interim Primary Drinking Water Parameters —~~-—eeer-eccmmmmm e

Water Standards
Agency Exceeded Full Name

EPA Coliform bacteria
EPA XXX Gross beta

EPA Alpha, High Detection Level
EPA Radium

EPA Barium

EPA Cadmium

EPA Chromium

EPA Silver

EPA Arsenic

EPA Mercury

EPA Selenium

EPA Endrin

EPA Methoxychlor

EPA Toxaphene

EPA Alpha-BHC

EPA Beta-BHC

EPA Gamma-BHC

EPA Delta-BHC

EPA Lead (graphite furnace)
EPA Nitrate

EPA Fluoride

EPA 2,4-D

EPA 2,4,5-TP silvex
EPA Barium, filtered
EPA Cadmium, filtered
EPA Chromium, filtered
EPA Silver, filtered

EPA Arsenic, filtered
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- Constituent
Units

-------------- Constit nt List= Site Specific and Other Constituents e b

Code Name

AlS
Aleé
Als8
AS50
Cc76
H1l6
H17
H18
H19
H25
H26
H27
H28
H30
H32
H33
H35
H36
H58
H66
H67
HB86
H87
H88
H89
H90
H91
H92
H93
PO1
P02
PO3
PO4
P05
PO6
PO7
P08
P12
P13

ANTIONY
ALUMNUM
POTASUM
MAGNES
PHOSPHA
rC
TDS
FZINC
FCALCIU
FNICKEL
FCOPPER
FVANADI
FALUMIN
FPOTASS
FMAGNES
FBERYLL
FSTRONT
FANTIMO
ALKALIN
BROMIDE
NITRITE
FBORON
FCOBALT
FLITHIU
FMOLY
FSILICO
FTIN
FTITAN
FZIRCON
BORON
COBALT
LITHIUM
MOLY
SILICON
TIN
TITAN
ZIRCON
ENDSFAN
PHORATE

PPB
PPB
PPB
PPB
PPB
PPB

9 21 2 5421 31 2

TABLE 8.2. (contd)

Detectic Below Drinking Water Standards
Limit Samples Detection Standard Agency Exceeded Full Name
100 24 24 **xx . Antimony
150 24 21 . Aluminum
100 24 0 . Potassium
50 24 0 . Magnesium
1000 24 24 **xx . Phosphate
1n00 1¢ (o] . Total carbon
00 11 0 500000 EPAS Total dissolved solids
5 24 21 5000 EPAS Zinc, filtered
50 24 (o] . Calcium, filtered
10 24 23 . Nickel, filtered
10 24 24 **xx 1300 EPAP Copper, filtered
5 24 2 . Vanadium, filtered
150 24 24 *xx% . Aluminum, filtered
100 24 (] . Potassjum, filtered
50 24 0 . Magnesium, filtered
5 24 23 . Beryllium, filtered
10 24 0 . Strontium, filtered
100 24 24 *x*xx% . Antimony, filtered
20000 1 0o . Alkalinity
1000 24 24 xxx . Bromide
1000 24 24 *xx . Nitrite
10 24 0 . Boron, filtered
20 24 24 xxk . Cobalt, filtered
10 24 24 *x% . Lithium, filtered
40 24 24 *xx . Molybdenum, filtered
50 24 (o] . Silicon, filtered
30 24 24 rxx R Tin, filtered
60 24 24 *x*xx% . Titanium, filtered
50 24 24 *xx . Zirconium, filtered
10 24 (o] . Boron
20 24 24 **% . Cobalt
10 24 24 *xx% . Lithium
40 24 24 *xx . Molybdenum
50 24 0 . Silicon
30 24 24 *xx . Tin
60 24 23 . Titanium
&0 24 24 *xx . Zirconium
.5 12 12 *xx B Endosulfan
Z 12 12 *xx . PHORATE
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9 2 1 2 5 % 21 3 1
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TABLE 8.2. (contd)

—————————————————— Constituent List= WAC 173-303-9905 Constituents —-——-—~e—cmmeommooo ...

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples petection Standard Agency Exceeded Full Name
A75 BROMONE PPB 5 12 12 *** . Bromocacetone
A76 METHBRO PPB 10 12 12 *x% . Methyl bromide
A77 CARBIDE PPB 10 12 12 *** . Carbon disulfide
A78 CHLBENZ PPB 5 12 12 *x% 60 EPAP Chlorobenzene
A79 CHLTHER PPB 5 12 12 #*xx . 2-chloroethyl vinyl ether
AB0 CHLFORM PPB 5 23 9 100 EPA Chloroform
AB81 METHCHL PPB 10 12 12 **% . Methyl chloride
AB2 CHMTHER PPB 10 12 12 *%% . Chloromethyl methyl ether
A83 CROTONA PPB 10 12 12 #*%xx% . Crotonaldehyde
AB4 DIBRCHL PPB 10 12 12 **x 0 EPAP 1,2-dibromo-3-chloropropane
A85 DIBRETH PPB 10 12 12 *%x% . 1,2~dibromoethane
AB6 DIBRMET PPB 10 12 12 *** . Dibromomethane
AB7 DIBUTEN PPB 10 12 12 **%x . 1,4-dichloro-2-butene
AB8 DICDIFM PPB 10 12 12 *x% . Dichlorodifluoromethane
A89 1,1-DIC PPB 5 23 23 %xx . 1,1-dichloroethane
A90 1,2-DIC PPB 5 23 23 **kx% 5 EPA 1, 2-dichloroethane
A91 TRANDCE PPB 5 23 23 **xx% 70 EPAP Trans-1,2~-dichloroethene
A92 DICETHY PPB 10 12 12 *** 7 EPA 1,1-dichloroethylene
A93 METHYCH PPB 5 23 23 *xx . Methylene Chloride
A94 DICPANE PPB 5 12 12 *#*%* 6 EPAP 1,2-dichloropropane
A95 P 5 12 12 *** . 1,3-dichloropropene
A96 nnviIERY Prp 10 12 12 #%xx . N,N-diethylhydrazine
A97 1,1-DIM PPB 10 12 12 **x* . 1,1-dimethylhydrazine
A98 1,2-DIM PPB ) 12 12 **% . 1, 2-dimethylhydrazine
BO1 IODOMET PPB 10 12 12 **% . Iodomethane
B0O2 METHACR PPB 10 12 12 **x . Methacrylonitrile
BO3 METHTHI PPB 10 12 12 **x B Methanethiol
B04 PENTACH PPB 10 12 12 **xx* . Pentachloroethane
BO5 1112-tc PPB 10 12 12 *%* . 1,1,1,2~tetrachlorethane
BO06 1122-tc PPB 5 12 12 %xx . 1,1,2,2~tetrachlorethane
B08 BROMORM PPB 5 12 12 **xx 100 EPA Bromoform
BO9 TRCMEOL PPB 10 12 12 **x . Trichloromethanethiol
B10 TRCMFLM PPB 10 12 12 **x . Trichloromonofluoromethane
B12 123-trp PPB 10 12 12 **% . 1,2,3-trichloropropane
B13 VINYIDE PPB 10 23 23 *xx 2 EPA Vinyl chloride
Bl4 M-XYLE PPB 5 23 23 %xx 440 EPAP Xylene-m
B19 ACETILE PPB 10 12 12 *xx . Acetonitrile
B20 ACETOPH PPB 10 12 12 **x . Acetophenone
B21 WARFRIN PPB 10 12 12 *xx . Warfarin
B22 ACEFENE PPB 10 12 12 *** . 2-acetylaminofluorene
B23 AMINOYL PPB 10 12 12 **x . 4-aminobyphenyl
B24 AMIISOX PPB 10 12 12 **x%x . 5- (aminomethyl) -3-isoxazolol
B25 AMITROL PPB 10 12 12 **x* . Amitrole

B26 ANILINE PPB 10 12 12 **xx . Aniline
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Constituent
Code Name

B71
B72
B73
B74
B76
B77
B78
B79
B8O
B81
B82
B83
B84
B85
B86
BB7
B88
B89
BS0O
B91
B92
B93
B94
BS95
B96
B97
B98
BS99
co1
Cc02
co3
co4
co05
Cco6
co7
co8
Cco9
C10
C1l1
Cl2
C13
Cl4
C15
Cleé

DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
26-dint
DIOPHTH
DIPHAMI
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEYPI‘."I‘H
IN &

ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
1-napha
2-napha
NITRANI
NITBENZ
NITPHEN
NNIBUTY
NNIDIEA
NNIDIEY

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPR
P

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

9

TABLE 8.2. (contd)

Cons! uent List= WAC 173-303-9905 Constituents
on Below Drinking Water Standards
Samples Detection Standard Agency Exceeded
10 12 12 *xx .
10 12 *xx .
10 ‘ 12 *%% .
10 12 12 *xx .
10 12 12 *%x .
10 12 12 *#*x .
10 12 12 *%x .
10 12 *xx .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 *%x% .
10 12 12 *xx .
10 12 **xx .
10 12 *xx .
10 iz 12 *%% .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 *%x .
10 ! 12 *%* .
10 12 12 **x .
in 12 12 *%x% o
! 12 *xx .
12 12 *%xx% .
10 . 12 *xx .
10 1c 12 *%x .
10 12 12 *%x .
10 12 12 **xx .
10 12 12 *xx .
10 12 12 *%% .
10 12 12 *xx .
10 12 12 %% .
10 12 12 *xx .
10 12 12 **% .
10 12 12 **x% .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 *xx .
10 12 12 **x% .
10 12 12 **% .
10 12 12 *xx .
10 12 12 *x% .
10 12 12 *xx .

Full Name

7,12—dimethylbenz[a]anthracene
3,3’ -dimethylbenzidine
Thiofanox
Alpha,alpha—dimethylphenethylamine
Dimethyl phthalate
Dinitrobenzene
4,6-dinitro~o-cresol and salts
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene
Di-n-octyl phthalate
Diphenylamine
1,2-diphenylhydrazine
Di-n-propylnitrosamine
Ethyleneimine
Ethyl methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isosafrole
Malononitrile
Melphalan
Methapyrilene
Metholonyl
2-methylaziridine
3-methylcholanthrene
4,4'—methylenebis(2—chloroaniline)
2-methyllactonitrile
Mathyl methacrylate

:hyl me anesulfonate
Z2-methyl-z- (methylthio) propionaldehyde-
Methylthiouracil
1, 4-naphthoquinone
l-naphthylamine
2-naphthylamine
P-nitroaniline
Nitrobenzine
p-Nitrophenol
N-nitrosodi-n-butylamine
N-nitrosodiethanolamine
N-nitrosodiethylamine
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Constituent
Code Name

Cc64
C65
c66
cé7
c70
Cc71
c717
c78
Cc79
Cc80
c87
c90
c91
c92
c93
c94
c95
c98
DO1
D02
DO3
HO3
HO4
HO5
HO6
HO9
H11
H12
H1S5
H40
Hé62
Heés
101
106
109
121
128
129
130
131
132
I33
134
I42

DISULFO
DIMETHO
METHPAR
PARATHI
CYANIDE
FORMALN
PERCHIL.O
SULFIDE
KEROSEN
AMMONIU
CITRUSR
PARALDE
STRYCHN
MALHYDR
NICOTIN
ACRYIDE
ALLYLAL
CHLPROP
Dt‘l’\l‘,l s
g
2378TCD
ETHCARB
ETHCYAN
ETHOXID
ETHMETH
ISOBUTY
PROPYLA
PROPYNO
2,4,5-T
FTHALLI
LHYDRAZ
HEXONE
ACETONE
ISOPHER
BUTANOL
TRIBUPH
TAF
ACENAPH
FLRENE
ANTHRA
PYRFNE
ETH 12
STYRENE
BDCM

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detection
Limit

9

Samples

12
12
12
12
12
12
11
11

12
22

1z
12

TABLE 8.2.

Below
Detection

12
12
12
12
12
12
11
11
12
23
11
12
12
12
12
12
12
12
10
10
10
12
12
12
12
12
12
12
23
12
22
23
23
12
12
12
23
12
12
12
12
12
12
12

* k&
* kK
LR 2
LR 2
LR 2
* k&
LR 2
LR 2
* Kk
* kK
LR 2
* Kk
*kk
* kK
* k%
L3 &1
* Kok
* kK
* kK
*kk
* Kk k
* ok k
* Kk
* Kk k
* Kk k
* Kk k
* ok Kk
* Kk k
* Kk k
* Kk k
* Kk k
* %k k
* Kk &k
LR A
* %k
* &k
LR &
LR 2
* k ok
xk K
* KKk
* k%
K k&
* % &

I

!

Drinking Water Standards

(contd)

PR

Constituent List= WAC 173-303-9905 Constituents

Standard Agency Exceeded Full Name

« 5 e o s s @

0 EPAP

680 EPAP
140 EPAP
100 EPA

Disulfoton
Dimethoate

Methyl parathion
Parathion

Cyanide

Formalin

Perchlorate

Sulfide

Kerosene

Ammonium ion

Citrus red
Paraldehyde
Strychnine

Maleic hydrizide
Nicotinic acid
Acrylamide

Allyl alcohol
3-chloropropionitrile
Pcdd’s

Pcdf’s

2,3,7,8 TCDD

Ethyl carbamate
Ethyl cyanide
Ethylene oxide

Ethyl methacrylate
Isobutyl alcohol
N-propylamine
2-propyn-1-ol
2,4,5-T

Thallium, filtered
Hydrazine, Low Detection Level
Methyl Isobutyl Ketone
Acetone by VOA
Isopherone

1-Butanol
Tributylphosphoric Acid
Tetrahydrofuran
Acenaphthene
Fluorene

Anthracene

Pyrene

Ethyl benzene
Styrene
Bromodichloromethane
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TABLE 8.3. Constituents wi ¢ Least One Detected Value for the 1325-N Liquid Waste Disposal
Facility, Novem r Through December 1989

Contamination Indicator Parameters

Duplicate CONDFLD CONDLAB PH-LAB PHFIELD TOC TOXLDL
Well Collection sample UMHO UMHO PPB PPB
name date number 1/700w ./700w .01/6.5-8.5s .10/6.5-8.5s 2000/. 10/.
1-N-27 29NOV89 138 . . 8.45 . .
12DEC89 168 149 8.10 8.11 #700 10
12DEC89 1 B 150 8.10 . #800 11
12DEC89 2 . 150 8.10 . #600 10
12DEC89 3 . 149 8.10 . #600 13
1-N-29 29N0OV89 188 161 7.90 7.98 $600 21
29N0vVe9 1 188 163 8 7.97 $500 18
29NOV89 2 185 162 8 7.95 #500 19
29NOV89 3 183 163 8 7.97 #500 11
03JAN90 163 168 8 8.29 #700 18
03JAN90 1 163 167 8 8.28 $600 41
03JAN90 2 162 164 8 8.28 #500 52
03JAN9O 3 163 164 8 8.28 #500 12
1-N-31 28SEP89 148 154 8.20 7.94 4800 22
28SEP89 1 149 149 8.20 7.95 41000 23
28SEP8Y 2 149 152 8.20 7.95 #900 28
28SEPBY 3 150 152 8.20 7.95 #800 28
01DEC89 155 141 8 8.47 00 16
01DEC89 1 158 . . 8.45 #$500 10
01DEC89 2 158 . . 8.44 #500 12
O1DECB9 3 158 . . 8.43 #400 12
1-N-32 20SEP89 140 135 8.20 8.01 #800 21
20SEP89 1 139 134 8.20 8.01 #800 18
20SEP89 2 138 133 8.10 8.01 #1100 15
20SEPB9 3 139 132 8.20 8.02 #1000 15
30NOV89 131 145 8 8.14 #500 13
30NOV89 1 . . . . #500 14
30N0VE9 2 . . . . #600 24
30NOVE9 3 . . . . #600 12
1-N-33 21DEC89 161 157 8.10 8.47 #600 8
21DEC89 1 . 157 8.10 . #500 10
21DEC89 2 . 162 8.10 . $500 i8
21DECB9 3 o 158 8.10 . #500 12
1-N-36 19SEP89 148 148 8.10 7.49 #900 28
19SEP89 1 148 148 8.20 7.53 #700 17
19SEP89 2 148 147 8.20 7.59 #800 18
19SEP89 3 148 147 8.20 7.60 #1100 18
01DECS89 147 147 8 7.97 $500 11
01DEC89 1 147 148 8 7.95 $600 10
01DEC89 2 147 147 8.10 7.97 #600 10
01DEC89 3 147 146 8.10 7.97 #500 26
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Well
name

1-N-27
1-N-29

1-N-31

1-N-32
1-N-33
1-N-36
1-N-39
1-N-41
1-N-42
1-N-52
1-N-70

6-81-58

Collection
date

12DEC89
29NOV89
03JAN90
28SEP89
28SEP89
O01DEC89
20SEP89
30NOVB9
21DEC89
21DEC89
19SEP89
O1DEC89
21DEC89
21DEC89
19SEP89
29NOV89
20SEP89
29NOV89
2newpg9
| :89
cu>rpPB89
29N0OVB89
18SEP89
28NOV89

. ¢ iy 3
9 2 200 2005
TABLE 8.3. (contd)
Regular Monitoring Data
Duplicate FCHROMI FPOTASS FBERYLL FSTRONT
sample PPB PPB PPB PPB
number 10/50 100/. 5/. 10/.
<10 2210 <5 87
<10 1600 <5 90
<10 1540 <5 92
<10 2320 8 95
1 <10 2100 <5 83
<10 2030 <5 81
<in 2670 <5 100
« 2260 <5 94
« 2010 <5 95
1 « 1970 <5 95
<4v 1950 <5 99
<10 1880 <5 92
<10 2240 <5 105
1 <10 2250 <5 108
<10 2600 <5 103
<10 2740 <5 105
<10 3680 <5 153
<in 3280 <5 132
< 3780 <5 121
<in 3310 <5 136
< 2720 <5 140
39 2770 <5 132
13 2520 <5 173
<10 2360 <5 161

ACETONE
PPB
10/.

<10
<10
<10
<10
<10
<10

48
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

<10

ALKALIN

20000/.

640

0

ALPHAHI
PCI/L
4/15

*.0407
1.19
*.264
1.01
1.16
*.653
*.497
1.70
1.10
*.408
1.65
*.148
*.787
.997
*.,589
.893
1.65
*.258
2.19
1.12
*.595
*.422
*.719
1.17
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Well
name

1-N-27
1-N-29

1-N-31

1-N-32
1-N-33
1-N-36
1-N-39
1-N-41
1-N-42
1-N-52
1-N-70

6-81-58

Collection
date

12DECS89
29NOV89
03JANY9O
28SEP89
28SEP89
O1DEC89
20SEP89
30NOVSB9
21DEC89
21DEC89
19SEP89
O1DEC89
21DEC89
21DEC89
19SEP89
29NOV89
20SEP89
29N0OV89
20SEP89
O1DEC89

) 39
ZzYnuvyd9
18SEP89
28NOV89

9

Duplicate BERYLUM

sample
number

PPB
5/.

<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

BETA
PCI/L
8/50

580
2540
2320

137

138

130
75.1
83.8

380

395

388

408

952

971
9.44
11.2
11.5
15.7
15.9
17.4
18.1
15.4
3.56

2.93

TABLE 8.3.

(contd)

BORON

PPB
10/.

FBORON

PPB
lo/.

36
27
29
26
26
45
16
38
33
31
23
38
15
17
26
16
23
16
23
19
24
23
16
11

CALCIUM
PPB
50/.

20100
23800
20900
20000
20000
18000
18400

1100
21600
19900
18100
18300
21600
21900
18400
17800
25900
19700
19800
21900
19400
18800
29800
27900

FCALCIU
PPB
50/.

19600
22700
23000
22200
20000
19100
19700
18100
21300
21200
19800
19400
21600
21900
17600
19000
21600
20000
21100
22100
18500
18600
27600
26800
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92126421825

TABLE 8.3. (contd)

Duplicate  CHROMUM CO0-60 COPPER Ccs-137 IRON FIRON
Well Collection sample PPB PCI/L PPB PCI/L PPB PPB

name date number 10/50 22.5/100x 10/1300p 20/200r 30/300s 30/300s
1-N-27 12DEC89 <10 20.3 <10 *-5.71 374 <30
1-N-29 29NOV89 <10 *11.7 <10 *3.17 105 <30
03JAN9O <10 29 <10 *-2.77 <30 <30

1-N-31 28SEP89 <10 8.67 <10 * 124 <30 <30
28SEP89 1 <10 13 <10 *2.,98 <30 <30

O1DEC89 <10 18.1 <10 *_825 40 <30

1-N-32 20SEP89 <10 16.9 <10 *3,97 40 <30
30NOV89 <10 17.8 <10 *~0.501 <30 <30

1-N-33 21DEC89 <10 27.4 <10 *4.76 155 <30
21DEC89 1 <10 5 <10 . 356 <30

1-N-36 19SEP89 <10 21.3 <10 *-14.6 189 <30
O1DEC89 <10 21.9 <10 *-3.45 72 <30

1-N-39 21DEC89 <10 17.1 <10 *-3.97 44 <30
21DEC89 1 <10 . <10 . 75 <30

1-N-41 19SEP89 <10 13.4 <10 *4.88 223 <30
29NOV89 <10 *6.14 <10 *~1.39 1020 <30

1-N-42 20SEP89 16 25.2 17 *3,31 13500 <30
29NOV89 <10 12.1 <10 *5.89 4790 <30

1-N-52 20SEP89 <10 *9.70 <10 *5.01 99 <30
01DEC89 <10 12.9 <10 *~3.38 <30 <30

1-N-70 29SEP89 16 14.9 <10 *-7.82 103 33
29NOV89 12 24.8 <10 *3.97 80 174

6-81-58 18SEP89 12 *5.46 <10 *-0.376 71 <30

28NOVS89 <10 *-3.84 <10 *1.90 182 <30
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TABLE 8.3. (contd)

Duplicate LFLUORD  MAGNES FMAGNES  MANGESE  NICKEL FNICKEL NITRATE
Well Collection sample PPB PPB PPB PPB PPB PPB PPB
name date number 20/4000 50/. 50/. 5/50s 10/. 10/. 500/45000

1-N-27 12DEC89 167 3810 3650 42 <10 <10 6100
1-N-29 29NOV89 155 3610 3400 <5 <10 <10 6700
03JAN90 . 3180 3420 <5 <10 <10 7100

1-N-31 28SEP89 . 3180 3480 <5 <10 <10 2400
28SEP89 1 . 3150 3150 <5 <10 <10 2400

01DEC89 199 2910 2980 <5 <10 <10 4900

1-N-32 20SEP89 5 3310 3560 <5 479 <10 1400
30NOVB9 189 3380 3500 <5 <10 s 3400

1-N-33 21DEC89 175 3510 3520 <5 <10 <10 5600
21DEC89 1 173 3280 3480 11 <10 <10 5500

1-N-36 19SEP89 s 3240 3510 <5 <10 <10 2300
01DEC89 185 3260 3360 <5 <10 <10 4900

1-N-39 21DEC89 . 4050 3960 <5 <10 <10 6500
21DEC89 1 . 4050 3990 <5 <10 <10 6500

1-N-41 19SEP89 . 3880 3810 <5 <10 <10 1000
29NOV89 231 3960 4150 10 <10 <10 1000

1-N-42 20SEP89 . 8430 5280 240 <10 <10 3300
29NOvV89 280 5060 4750 48 <10 <10 DLO0

1-N-52 20SEP89 . 4990 5360 <5 <10 <10 7700
01DECB89 259 5980 5950 <5 <10 <10 9800

1-N-70 29SEP89 . 5450 5270 5 13 <10 9100
29NOV89 . 5350 5270 <5 <10 19 10200

6-81-58 18SEP89 ) 8000 7280 <5 <10 <10 3700

28NOVS89 165 7280 7080 9 <10 <10 4000
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TABLE 8.3. (contd)

Duplicate RU-106 SILICON FSILICO SODIUM FSODIUM SR 90 STRONUM
Well Collection sample PCI/L PPB PPB PPB PPB PCI/L PPB
name date number 172.5/30r 50/. 50/. 200/. 200/. 5/8 10/.

1-N-27 12DECS89 *-30.3 6760 6430 2940 2890 253 90
1-N-29 29NOV89 *1.16 6070 5700 2110 1960 1670 95
03JAN9O *,991 5160 5670 1850 2000 1220 83

1-N-31 28SEP89 *13.5 7210 7950 2100 2270 56.4 85
28SEP89 - 1 *3.11 7160 7170 2050 2040 59.5 86

01DEC89 *48.4 7080 7400 2000 1960 50.6 77

1-N-32 20SEP89 *26.8 6800 7340 2580 2810 25.17 94
30NOV89 *-32.4 7600 8040 2440 2540 26.1 90

1~N-33 21DEC89 *65.4 7670 7710 2200 2230 209 96
21DEC89 1 . 6960 7630 2360 2190 . 88

1-N-36 19SEPS89 *12.5 6560 6950 2490 2610 183 90
01DECS89 *-3,98 6740 7060 2360 2400 224 88

1-N-39 21DEC89 *42.1 7940 7870 2960 2850 454 111
21DEC89 i . 8030 7990 2960 2880 . 112

1-N-41 19SEP89 *17.8 12700 12300 5320 5160 *-0.416 104
29NOV89 *-10.6 11900 12400 4660 4750 *,0627 100

1-N-42 20SEP89 *-50.8 27300 15100 6130 5740 *.,0770 185
29NOVB9 *1.05 16300 14800 5140 5170 *,223 133

1-N-52 20SEP89 *48 13700 14600 6910 7380 *.177 115
01DEC89 *-86.8 13000 13300 6010 6030 *~0.184 137

1-N-70 29SEP89 *1.04 12700 12100 5080 4890 *~0. ) 146
29N0V89 *11.5 12400 12300 5190 5130 * 01Uy 134

6-81-58 18SEP8B9 *22 9010 8400 4430 4010 *-0.144 187

28NOV89 *17 8260 8030 3840 3740 *.138 165
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Well
name

1-N-27
1-N-29

1-N-31

1-N-32
1-N-33
1-N~36
1-N-39
1-N-41
1-N-42
1-N-52
1-N-70

6-81-58

Collection
date

12DEC89
29NOVB9
03JANYO
28SEPB9
28SEPB9
01DECB9
20SEPB9
30NOVB9
21DECB9
21DEC89
19SEP89
01DEC89
21DECS89
21DECS89
19SEP89
29NOV89
20SEPB9
29N0VB9
20SEPB9
01DEC89
29SEPB9
29NOVB9
18SEP89
28NOVB9

Duplicate

sample
number

TRITIUM
PCI/L

500/20000

189000
67200
81100
87400
85800

218000
30600

164000

170000

163000
60600

209000
51300

7280
7650
9820
8880
16000
24400
37200
32500
*88.1
*158

i

TABLE 8.3.

&
&

TURBID
NTU
.10/1

2.90
.100
.100
.100

.200
.300
.300
1.30

.600
-300
-300

2.10
1.70

64

26
4.80
.100
.600
.700
.300
.400

i‘\\-«
—

(contd)

0
PCI/L
.50/600d

.555
.603
.573
.396
.455
.359
.713
.416
.678
.505
.595
.435
.519
.492
-412
.401
.724
.381
.771
.680
.322
.316
1.27
727

&'y
L

VANADUM

PPB
5/.

FVANADI

PPB
5/.

ZINC
PPB
5/5000s

<5
<5
<5
<5
<5
<5
8800
<5
<5
59
<5
<5
7
<5
11
50
48
16
9
<5
16
7
<5
<5

FZINC
PPB
5/5000

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
40
<5
<5

6
26
<5
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9 2 1 2 5 42 1 3 5 2

TABLE 8.4. Contamination Indicator Parameter Replic

s ate Av -N Liaui :
Facility, November Through December 1989 erages for the 1325-N Liquid Waste Disposal

Constituent Vel Sample Replicate Standard Coefficient
Code Name Units Name Date Reps Average Deviation Minimum Max i mum of Variation
088 CONOLAB umho 1-N-31 28SEP89 4 162 2.08 149 164 1.4

1-N-32 20SEP89 4 134 1.29 132 136 1.0
1-N-36 19SEP89 4 148 0.68 147 148 0.4
1-N-41 19SEP89 4 166 1.29 164 167 0.8
1-N-42 20SEP89 4 173 1.26 172 176 0.7
1-N-62 20SEP89 4 170 1.60 169 172 0.9
1-N-70 29SEP89 4 179 6.69 176 187 3.2
6-81-68 18SEP89 4 219 2.87 217 223 1.3
191 CONDFLD umho 1-N-31 28SEP89 4 149 0.82 148 160 0.6
1-N-32 20SEP89 4 139 0.82 138 140 0.6
1-N-36 19SEP89 4 148 0.00 148 148 0.0
1-N-41 19SEP89 4 164 0.82 163 166 0.6
1-N-42 20SEP89 4 176 0.68 176 176 0.3
1-N-62 20SEP89 4 171 2.71 169 176 1.8
1-N-70 29SEPB9 4 173 3.76 168 177 2.2
6-81-68 18SEP89 4 216 1.91 212 216 0.9
199 PHFIELD 1-N-31 28SEP89 4 7.96 0.006 7.94 7.96 0.1
1-N-32 20SEP89 4 8.01 0.006 8.01 8.02 0.1
1-N-36 19SEP89 4 7.66 0.062 7.49 7.60 0.7
1-N-41 19SEP89 4 7.97 0.036 7.93 8.00 0.4
1-N-42 20SEP89 4 7.81 0.008 7.80 7.82 0.1
1-N-62 20SEP89 4 8.20 0.000 8.20 8.20 0.0
1-N-70 29SEP89 4 8.10 0.013 8.08 8.11 0.2
6-81-68 18SEP89 4 8.33 0.090 8.26 8.46 1.1
207 PH-LAB 1-N-31 28SEP89 4 8.20 0.00 8.2 8.2 0.0
1-N-32 20SEP89 4 8.18 0.06 8.1 8.2 0.6
1-N-36 19SEP89 4 8.18 0.06 8.1 8.2 0.6
1-N-41 19SEP89 4 8.08 0.06 8.0 8.1 0.6
1-N-42 20SEP89 4 8.18 0.06 8.1 8.2 0.6
1-N-62 20SEP8B9 4 8.18 0.06 8.1 8.2 0.6
1-N-70 29SEP89 4 8.20 0.00 8.2 8.2 0.0
6-81-68 18SEP89 4 8.20 0.00 8.2 8.2 0.0
ce9 TOC ppb 1-N-31 28SEP89 4 876 96 800 1,000 10.9
1-N-32 20SEP8B9 4 926 160 800 1,100 16.2
1-N-36 19SEP89 4 876 171 700 1,100 19.6
1-N-41 19SEP89 4 1,360 238 1,000 1,600 17.6
1-N-42 20SEPB9 4 976 208 800 1,200 21.1
1-N-62 20SEP8B9 4 876 160 800 1,100 17.1
1-N-70 29SEPB9 4 726 160 600 900 20.7
6-81-68 18SEP89 4 660 100 600 700 16.4
H42 TOXLOL ppb 1-N-31 28SEP89 4 26.3 3.20 22 28 12.7
1-N-32 20SEPB9 4 17.3 2.87 16 21 18.7
1-N-36 19SEPB9 4 20.3 6.19 17 28 26.6
1-N-41 19SEP8B9 4 7.6 2.62 3 11 33.6
1-N-42 20SEP89 4 11.8 6.60 3 19 66.2
1-N-62 20SEP89 4 9.0 4.32 6 16 48.0
1-N-70 29SEP89 4 4.6 3.00 3 9 66.7
6-81-68 18SEP8B9 4 19.6 26.10 3 68 133.






Tertr 8.6, The Regular Sampling List for the 1325-N Ground-Water
Quality Assessment Monitoring Network

Coliform Uranium

Total Organic Halogens pH

Total Organic Carbon Specific Conductance

Metals Analyzed by the Inductively Tritium
Coupled Argon Plasma Method, Strontium-90
Unfiltered/Filtered Gamma Scan

Arsenic, Unfiltered/Filtered Radium

Selenium, Unfiltered/Filtered Gross Beta

Lead, Unfiltered/Filtered Gross Alpha

Mercury, Unfiltered/Filtered Turbidity

Anions

Volatile Organic Analyses

Hydrazine

Phenol

Pesticides

Herbicides

Ammonium Ion

8.30






WATER LEVELS

Water-level measurements were made in well 299-E25-36 1 en a sample was
collected from the well in October. Supplemental water-level measurements
were made in all 216-A-10 Crib network wells on December 21, 1989
(Table 9.2).

WATER CHEMISTRY DATA

A ground-water sample was collected from well 299-E25-36 on October 24,
1989. A sample had inadvertently not been collected from this well in August
when the other wells were sampled. The analy: s for this sample are com-
pleted. The analytical results are summarized in Table 9.3. The results for
constituents with at least one detected value are provided in 1ible 9.4. The
results from well 299-E25-36 were consistent with previous results, and no
constituent exceeded screening levels. A review of the results and field
record form revealed that quadruplicate measurements of pH and specific
conductivity were not made. Therefore, subsequent statistical analyses for
background, which will 1likely be presented ne : quarter, will be conducted
using only one pH and one specific conductivity measurement for the fourth-
quarter sample.

9.2






TABLE 9.1.

Well

Sampling Schedule for he 216-A-10 Crib

1989(2)

1990

Oct

299-E17-1

299-E17-19
299-E17-20
299-E24-2

299-E£24-16
299-E£24-17
299-E£24-18
299-E£25-36

Maws

Dec Jan Feb

Mar

DX DC DX DX DX DK DX X<

Apr

May Jun Jul

Aug

Sep

DL DL DX DX DX DK > X<

(a) The following notation is used in this table:
X = sampled for the regular Tist of constituents (Table 9.3).

9.4
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TABLE 9.3. Constituent List and Summary of Sampling Results for the 216-A-10 Crib,
October 1989

--------------- Constituent List= Contamination Indicator Parameters e

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
088 CONDLAB UMHO . 1 0 700 WDOE Conductivity, Laboratory
181 CONDFLD UMHO 1 1 0 768 WDOE Specific conductance
199 PHFIELD .100 1 [ 8.6-8.6 EPAS pH, Field Measurement
207 PH-LAB .0100 1 0 8.6-8.6 EPAS pH, Laboratory Measurement
€89 T0C PPB 2000 4 4 . Total organic carbon
H42 TOXLDL PPB 10 4 4 200 . Total Organic Halogen, Low Det. Level
------------ Coi ,ituent List= Interim Primary Drinking or Parasl  @rF8 —me—m e
Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
111 BETA PCI/L 8 1 o 6@ EPA Gross beta
112 ALPHAHI PCI/L 4 1 1 200 16 EPA Alpha, High Detection Level
181 RADIUM PCI/L 1 1 1 »see b EPA Radium
AG68 BARIUM PPB ] 1 ] 1000 EPA Barium
A®7 CADMTUM PPB 2 1 1 ese 10 EPA ( Imium
A28 CHR PPB 10 1 o 658 EPA Cnromium
Al10 SILvern PPB 19 1 see 6@ EPA Silver
A20 ARSENIC PPB 6 1 ] 60 EPA Arsenic
A21 MERCURY PPB .100 1 1 220 2 EPA Mercury
A22 SELENUM PPB 6 1 1 e2e 10 EPA Selenium
A33 ENDRIN PPB .100 1 1 »e» .200 EPA Endrin
A34 METHLOR PPB 3 1 1 200 100 EPA Methoxychlor
A36 TOXAENE PPB 1 1 1 »9e 6 EPA Toxaphene
A36 a-BHC PPB .100 1 1 e2e 4 EPA Alpha-BHC
A37 b-BHC PPB .100 1 1 een 4 EPA Beta-BHC
A38 g-BHC PPB .100 1 1 ase 4 EPA Gamma-BHC
A39 d-BHC PPB .100 1 1 e 4 EPA . Dalta-BHC
A61 LEADGF PPB 6 1 1 eee 60 EPA Lc | (graphite furnace)
C72 NITRATE PPB 500 1 e 45000 EPA Nicrate
C74 FLUORID PPB 600 1 1 eee 4000 EPA Fluoride
H13 2,4-D PPB 2 1 1 see 100 EPA 2,4-D
H14 2,4,67P PPB 2 1 1 »see 10 EPA 2,4,6-TP silvex
H20 FBARIUM PPB 8 1 [ 1000 EPA Barium, filtered
H21 FCADMIV PPB 2 1 1 ee» 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 1 1 »se» 60 EPA Chromium, filtered
H23 FSILVER PPB 10 1 1 eee 60 EPA Silver, filtered
H37 FARSENI PPB 6 1 o 60 EPA Arsenic, filtered
H38 FMERCUR PPB .100 1 1 eee 2 EPA Mercury, filtered
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Constituent
Code Name

H28
H27
H28
H30
H32
H33
H36
H38
HEs
H87
Hes
H87
Hee
He9
Hoo
Hol
HO2
HO3
Po1
Po2
Po3
Po4
P26
Pas
Paz7
Po8

FCOPPER
FVANADI
FALUMIN
FPOTASS
FMAGNES
FBERYLL
FSTRONT
FANTIMO
2ROMIDE
ITRITE
rBORON
FCOBALT
FLITHIU
FMOLY
FSILICO
FTIN
FTITAN
FZIRCON
BORON
COBALT
LITHI
MOLY
SILICON
TIN
TITAN
ZIRCON

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detecti

on

Limit

1
1

1

19

3
50
00
50

5
10
00

1000
1000

Constituent
Code Name

A81
A82
A84
A88
A87
A88
A89
A70
AT1
Ago
A89
A90

TETRANE
BENZENE
METHONE
TOLUENE
1,1,1-T
101,2-T
TRICENE
PERCENE
OPXYLE

CHLFORM
1,1-DIC
1,2-DIC

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PP8
PPB
PPB

Detecti
Limit

10
20
10
40
6@
30
80
60
10
20
10
40
60
30
80
60

Samp les

b fud fud fud fud fud fud fud Pud Db Pud P P P P P P P P e fd fd pd Pk fd b

Be low
Detection

Pt gt gt (S Dt Dt et () 0t et et () Pt et S D e e e D e R D

TABLE 9.3.

LR

LR

L LY ]
L L
299

—
[
-
o

(contd)

Constituent List= Site Specific and Other Constituents --- -— -

Drinking Water Standards
Standard Agency Exceeded Ful!l Name

1300 EPAP

Constituent List= WAC 173-303-9906 Constituents

on

aoaaaaoaonaanann

Samp les

bbb b b b b b b P b b b

Be low
Detection

1
1

P b b pud pub b pub Pud pub {5}

Drink
Stand

2

in
ar

000
200

440
100

6

Water Standerds
Agency Exceeded

EPA
EPA

EPAP
EPA

EPA

EPAP
EPA

EPA

Copper, filtered
Vanadium, filtered
Aluminum, filtered
Potassium, filtered
Magnesium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, filtered
Bromide

Nitrite

Boron, filtered
Cobalt, filtered
Lithium, filtered
Mo lybdenum, filtered
Silicon, f}ltered
Tin, tiltered
Titanium, fiitered
Zirconium, filtered
Boron

Cobalt

Lithium

Molybdenum

Silicon

Tin

Ti ium

Zirconium

Full Name

Carbon Tetrachloride by GC/MS
Benzene

Methy| ethyl ketone
Toluene
1,1,1-trichloroethane
1,1,2-trichlioroethane
Trichloroethy lene
Tetrachloroethylene
Xylene-o,p

Chloroform
1,1-dichloroethane
1,2-dichloroethane
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TABLE 9.3. (contd)

¢se - Indicates all samples were reported sas below conti :tusl detection limits
xxx - Indicates that Drinking Water Standords were excecded
EPA - based on Maximum Contaminant Levels in 40 CFR Part 141,

EPAR

EPAP
EPAS

DOE
WDOE

National Primary Drinking Water Rcgulations

based on National Interim Primary Drinking Water Regulations,

Appendix IV, EPA-570/9-76-003

based on proposed Maximum Contaminant Level Gosls In E@ FR 4€938

based on Secondary Maximum Contuminant Levels gliven in 40 CFR Part 143
Hationas) Secondary Drinking Wator Regulations

based on Derived Concentration Guides, Draft DOE Order 5400.xx, October 10,
based on additional Secondary Maximum Contsminant Levels given in

WAC 248-64, Public Water Supplies

1988
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TABLE 9.4. (contd)

The column headers consist of : Constituent Name

Analysis Units
Contractual Detection Limit/Drinking Water Standard(suffix)

Suffix
none - based on N um Contaminant Levels in 40 CFR Part 141,
National Pi iy Drinking Water Regulations N
r - based on National Interim Primary Drinking Water Regulations,
Appendix 1V, EPA-670/9-76-003
P - based on proposed Maximum Contaminant Level Goals in 6@ FR 46936
s - bssed on Secondary Maximum Contaminant Levels given in 40 CFR Part 143
National Secondary Drinking Water Regulatione
d - based on P--'ved Concentration Guides, Draft DOE ‘Order 5400.xx, October 10, 1988
w - based on . tio © :ondary Maximum Contsminant Levels given in
WAC 248-64, rublic Wacer Supplies
Data Flags

< = Less than Contractual De :tion Limit, reported as Limit
# - Less than Contractual Detection Limit, measured value reported
¢ - For radlosctive co iituents, reported value is less than 2-sigma error
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Supplemental water-level measurements were made on Nov: ier 16, 1989, in
support of this project, and water-level measurements were made on
December 13, 1989, in three of the wells for the Ground-Water Environmental
Surveillance Project conducted by PNL (Table 10.3).

WATER CHEMISTRY DATA

Ground-water samples were collected from wells around the 216-A-29 itch
between October 27 and November 1, 1989, in su; ort of a liquid effluent
study. Analytical results for the samples are summarized in Table 10.4.
Results for constituents with at least one detected value are provided in
Table 10.5. These results will not be used for statistical analyses.

Major observations from sample analyses are as follows:

e Specific conductance was elevated in well 299-E25-35 in relation to
the other wells. Major ion concentrations were also elevated in
this well and were likely the cause of the elevated specific
conductance values.

e Tritium was reported as 60,300 pCi/L in :11 299-E25-35. This
value exceeds the 40 CFR 141 standard ot 20,000 pCi/L for tritium.

¢ Chromium (unfiltered) exceeded the 40 C. 265, Appendix III,
standard of 50 ppb in well 299-E25-34 (' ppb). Chromium (filtered)
was reported to be below the detection level of 10 ppb in all
wells.

10.2
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TABLE 10.4. Constituent ist and Summary of Sampling Results for the 216-A-29
Ditch, Octo r ~ rough November 1989
Constituent [st= Contamination Indicator Parameters -
Constituent Detection Be low Drinking Water Standards
Code Name Units Limit Sam| s Detection Standard Agency Exceeded Full Name
191 CONDFLD UMHO 1 6 ] 7090 WDOE Specific conductance
199 PHFIELD .100 6 2 6.6-8.6 EPAS , Field Measurement
c89 TOC PPB 2000 [ B eee . #ot.l organic carbon
H42 TOXLOL PPB 10 [ 4 . Total Organic Halogen, Low Det. Level
------------ Constituent L1 : Interim Primary Drinking Water Parameters
Constituent Detection Below Drinking Water Standards
Code Nai Units Limit Samples Detection Standard Agency Ex ded Full Name
109 COLIFRM MPN 2.20 2 2 0o 1 EPA Coliform bacteria
111 BETA PCI/L - 13 [ 60 EPA Gross h=ta
112 ALPHAHI PCI/L 4 [ 1 16 EPA Alpha, gh Detection Level
181 RADIUM PCI/L 1 [ 4 6 EPA Radium
A®8 BARIUM PPB 8 [ 0 1000 EPA Barium
A@7 CADMIUM PPB 2 1 6 eos 10 EPA Cadmium
A28 CHROMUM PPB 10 1 2 6@ EPA XXX Chromium
Al19 SILVER PPB 10 5 6 eos 60 EPA Silver
A2¢ ARSENIC PPB 6 6 1 60 EPA Arsenic
A21 MERCURY PPB .100 [ 6 e9s 2 EPA Mercury
A22 SELENUM PPB 6 6 6 e9s 10 EPA Selenium
A33 ENDRIN PPB .100 6 B oo .200 EPA Endrin
A34 METHLOR PPB 3 [ 6 ose 100 EPA Methoxychlor
A36 TOXAENE PPB 1 1 6 see 6 EPA Toxaphene
A36 a-BHC PPB .100 6 6 s9e 4 EPA Alpha-BHC
A37 b-BHC PPB .100 6 6 so» 4 EPA Beta-BHC
A38 g-BHC PPB .100 6 6 soe 4 EPA Gemma-BHC
A39 d-BHC PPB .100 6 6 o900 4 EPA Delta-BHC
A61 LEADGF PPB 6 [ 6 o9 60 EPA Lead (graphite furnace)
C72 NITRATE PPB 500 5 0 45000 EPA Nitrate
C74 FLUORID PPB 600 B 4 4000 EPA Fluoride
H13 2,4-D PPB 2 B B eee 180 EPA 2,4-D
H14 2,4,6TP PPB 2 6 6 eee 10 EPA 2,4,6-TP silvex
H20 FBARIUM PPB 8 5 e 1000 EPA Barium, filtered
H21 FCADMIU PPB 2 5 6 o900 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 5 6 »90e 6@ EPA Chromium, filtered
H23 FSILVER PPB 10 5 5 see 50 EPA Silver, filtered
H37 FARSENI PPB 6 [ 1 60 EPA Arsenic, filtered
H38 FMERCUR PPB .100 [ 6 ese 2 EPA Mercury, filtered
H39 FSELENI PPB 6 6 6 oo 10 EPA Selenium, filtered
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TABLE 10.4. (contd)

-------------- Constituent List= Site Specific and Other Constituents - - -

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samples Detection Standsrd Agency Exceeded Full Nsme
C78 PHOSPHA P 1000 [ B se» . Phosphate
Hi18 TC Pro 1000 6 ") . Total carbon
H17 TDS 6000 6 0 600000 EPAS Total dissolved solids
H18 FZINC PPB 6 6 3 6008 EPAS Zinc, filtered
H19 FCALCIU PPB 60 5 o . Calcium, filtered
H26 FNICKEL PPB 10 [ B se» . Nickel, filtered
H28 FCOPPER PPB 10 6 6 ses 1300 EPAP Copper, filtered
H27 FVANADI PPB 6 [ ) . Vanadium, filtered
H28 | UMIN PPB 160 6 6 ses . Aluminum, filtered
H3® FPOTASS PPB 100 6 [ . Potassium, filtered
H32 FMAGNES PPB 50 6 0 . Magnesium, filtered
H33 FBERYLL PPB 3 6 B ses . Beryllium, filtered
H36 FSTRONT PPB 10 [ o . Strontium, filtered
H38 FANTIMO PPB 100 6 B see . Antimony, filtered
H88 BROMIDE PPB 1000 3 6 »es . Bromide
H87 NITRITE PPB 1000 6 b ses . Nitrite
H868 FBORON PPB 10 6 3 . Boron, filtered
H87 FCOBALT PPB 20 6 6 eve . Cobalt, filtered
H88 FLITHIVU PPB 10 [ B eee . Lithium, filtered
H89 FMOLY PPB 40 6 B ees . Molybdenum, filte |
He® FSILICO PPB 50 5 o . Silicon, f1ltered
H91 FTIN PPB 30 6 6 eee . Tin, filtered
H92 FTITAN PPB 60 6 6 ees . Titanium, filtered
H83 FZIRCON PPB 50 [ B see . Zirconium, filtered
P@1 BORON PPB 10 6 4 . Boron
P@2 COBALT PPB 20 6 6 ses . Cobalt
P@3 LITHIUM PPB 10 6 B se» . Lithium
P@4 MOLY PPB 40 6 B see . Molybdenum
P26 SILICON PPB 1] 6 ] . Silicon
Pee TIN PPB 30 B B ses . Tin
P87 TITAN PPB 8o 6 6 oes . Titanium
Po8 ZIRCON PPB 60 [ B seo» . Zirconium
P12 ENDSFAN PPB .600 6 6 oo . Endosuifan
P13 PHORATE PPB 2 6 6 see . PHORATE
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Constituent
Code Name

A76
A78
A77
A78
A79

A89.

A8l
A82
A83
Ag4
ABB
AB8
A87
Ags
A89
A90
A91
A92
A93
A94
A96
A98
A97
A98
B8o1
Bo2
803
Bo4
BO6
Bos
B8e8
Bo9
B19
812
B13
B14
B19
B29
B21
B22
B23
824
B26
B26

BROMONE
METHBRO
CARBIDE
rH| BENZ
LTHER
vHLFORM
METHCHL
CHMTHER
CROTONA
DIBRCHL
DIBRETH
DIBRMET
DIBUTEN
DICDIFM
1,1-DIC
1,2-DIC
TRANDCE
DICETHY
METHYCH
DICPANE
DICPENE
NND IEHY
1,1-DIM
1,2-DIM
IODOMET
METHACR
METHTHI
PENTACH
1112-tc
1122-tc
BROMORM
TRCMEOL
TRCMFLM
123-tr
VINYID
M-XYLE
ACETILE
ACETOPH
WARFRIN
ACEFENE
AMINOYL
AMIISOX
AMITROL
ANILINE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

Cons'

on

3
10
10

Sa

na na

TABLE 10.4.

(contd)

ont List= WAC 173-393-9995 Constituents

Detection

L2 1]
L2 1]
L2 1]
st
L 2 1]
st
(2 1]
s
(2 1]
L2 1]
(2 1]
s
st
se0
see
o0
see
£l 1
sse
(2 1]
st
(2 1/
o0
st
o0
(2 1
80
see
see
se0
o0
see
o0
se0
o0
se0
(2 ] ]
o0
s
st
o0
0
s
se0

Drinkin
Standar

" 8o
"100

"100

449

Water Standards
Agency Exceeded

EPAP
EPA

EPAP

EPA
EPAP
EPA

EPAP

EPA

EPA
EPAP

Ful!l Name

Bromoacetone

Methy! bromide

Carbon disulfide
Chlorobenzene
2-chloroethyl viny! ether
Chloroform

Methy! chioride
Chloromoth{l methy| ether
Crotonaldehyde
1,2-dibromo-3-chloropropane
1,2-dibromoet e
Dibromomethane
1,4-dichloro-2-butene
plchiorodif tuoromethane
1,1-dichloroethane
1,2-dichlorocethane
Trans-1,2-dichloroethene
1,1-dichioroethylene
Methy lene Chloride
1,2-dichloropropane
1,3-dichloropropene
N,N-diethylhydrazine
l,l—dimot‘ylxydrazlno
1,2-dimethylhydrazine
Iodomethane
Methacrylonitrile
Methanethiol
Pentachloroethane
1,1,1,2-tetrachliorethane
1,1,2,2-tetrachlorethane
Bromoform
Trichloromethanethiol
Trichloromonofluoromethane
1,2,3-trichloropropasne
V'nyl chloride

Xy lene-m

Acetonitrile
Acetophenone

Warfarin

2-acetylaminof luorene
4-aminobypheny |
6-(aminomethyl)-3-isoxazolol
Amitrole

Aniline
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Conatituent
Code Name

B71
B72
B73
B74
B76
B77
B78
B79
B8o
B81
B82
B83
B84
B86
B8
B87
B88
B89
B9®
B91
B92
B93
B94
B96
B98
B97
Bos8
B99
Co1
ce2
Cce3
Co4
Cos
Cces
Cor
Ces
Co9
C10
1
C12
C13
Cl4
C16
Ci18

DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
26-dint
DIOPHTH
DIPHAMI
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEXCETH
INDENOP
ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
1-napha
2-napha
NITRANI
NITBENZ
NITPHEN
NNIBUTY
NNIDIEA
NNIDIEY

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB -
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

on

10
10
10
10
10
10
10
10
10
10
18
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
18
10
10
10
10
10
10
10
10
10
10
10

- Constitu

Samples

i

TABLE 10.4.

(-
.
i

(contd)

. Liat= WAC 173-303-9906 Conatituenta

Below

Detection

00
99
99
00
00
90
99
99
o9
209
S
99
99
200
200
200
299
(X 1
209
209
200
290
99
99
00
200
00
90
L X 1
209
209
00
e
299
299
¢0
290
99
*e9
*e9
o9
200
E L A
99

Drinkin
Standar

d

Water Standarda
Agency Exceeded

Full Name

7,12-dimothyIbonz[a]anthracono
3,3'-dimethylbenzidine
Thiofanox
Alpha,alpha-dimethyiphenethy lamine
Dimethy| phthalate
Dinitrobenzene
4,8-dinitro-o-cresol and salts
2,4-dinitrophenol
2,4-dinitrotoluene
2,8-dinitrotoluene

D‘—n-octyl phthalate
Diphenylamine
1,2-diphenylhydrazine
Di-n-propylinitrosamine
Ethyleneimine

Ethy| methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isosafrole

Malononitrile

Melphalan

Methapyrilene

Metholony|

2-methylaziridine
3-methylcholanthrene
4,4’-methy lenebis(2-chloroani | ine)
2-methyl lactonitrile

Methy | methacrylate

Methy! methanesulfonate
2-methy | -2-(methylthio) propionaldehyde-
Methyithiouracil
1,4-naphthoquinone
1-naphthylamine

2-naphthy tamine
P-nitroaniline

Nitrobenzine

p-Nitrophenol
N-nitrosodi-n-butylamine
N-nitrosodiethanolamine
N-nitrosodiethy lamine
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Constituent
Code Name

ce4
(o1
ces
ce7
C70
Cc71
C77
C78
C79
Ccso
ce7
Ccoo
co1
Cc92
co3
Co4
C96
Cco8
Dol
Do2
D@3
HO3
HO4
HO6
Ho8
He9
H11
H12
H16
H40
HE82
HEs8
191
Iee
109
I21
I28
I29
130
I31
132
133
134
I42

DISULFO
DIMETHO
METHPAR
PARATHI
CYANIDE
FORMALN
PERCHLO
SULFIDE
KEROSEN
AMMONIU
CITRUSR
PARALDE
STRYCHN
MALHYDR
NICOTIN
ACRYIDE
ALLYLAL
CHLPROP
PCOD’s
PCOF's
2378TCD
ETHCARB
ETHCYAN
ETHOXID
ETHMETH
ISOBUTY
PROPYLA
PROPYNO
2,4,6-T
FraALLT
L ORAZ
hexONE
ACETONE
ISOPHER
BUTANOL
TRIBUPH
TAF
ACENAPH
FLRENE
ANTHRA
PYRENE
ETHBENZ
STYRENE
BDCM

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPR
P

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
Pbﬂ
P

Pro
PPB
PPB
PPB
PPB

Detection
Limit

NN

10
600
500

10020
10000
60
1000
100020

60
600
120

10000
10000
10009
.0100
.01020
0100
10000
10200

10

10
10002
10000
10000

30
10
10
10
10000
10
10
12
10
10
19

Samples

TABLE 10.4.

Below

Detection

NN NANANNNAANNTNNINANANNNNNN

99
99
99
09
09
[ 11
99
99
209
209
09
09
99
(L1
09
L L L
09
L L1
(L1
(L1
09
L L1
L LA
99
99
L L L
L L1
L L1
L L L
L L L
99
(L1
209
[ 2 1 J
99
L L L
99
98
09
99
99
L L L
99
99

Drinking Wster Standards

(contd)

Constituent List= WAC 173-303-9906 Constituents

Standsrd Agency Exceeded Full Name

@ EPAP

880 EPAP
146 EPAP
100 EPA

Disulfoton

Dimethoate

Methy| parsthion

Parsthion

Cysnide

Formselin

Perchlorste

Sulfide

Kerosene

Ammonium ion

Citrus red

Paraldehyde

Strychnine

Maleic hydrizide

Nicotinic acid

Acrylamlde

All{l alcohol

loropropionitrilo

Pcdd’s

Pcdf’s

2,3,7,8 TCDD

Ethy| carbsmate
Ethyl cyanide

Ethylene oxide

Ethil methacrylste
Isobuty! .Icoﬁ

N-propy lsmine
2-propyn-1-ol

" 4,86-T

‘ |ilium, filtered
rnydrszine, Low Detection Level
Methy! Isobutyl Ketone
Acetone by VOA
Isopherone

1-Butanol
Tributylphosphoric Acid
otr.hﬁdrolur.n

Acenaphthene
Fluorene

Anthracene

Pyrene

Ethy! benzene
Styrene
Bromodichloromethane
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TABLE 10.5. Constitueni with at Least One Detected Value for the 216-A-29 Ditch,
October Through November 1989

Contamination Indicator Parameters

plicate CONDFLD PHFIELD T0C TOXLOL
Well Collection sample UMHO PPB PPB
name date number 1/700w .10/6.6-8.6s 2000/. 19/.
2-E256-28 P1NOVER 188 8.26 800 18
2-E26-28 270CT¢ 191 7.97 6800 4
2-E26-32P 310CTs9 168 7.01 800 4
2-E26-34 310CT89 198 7.68 700 #2

2-E26-36 300CT89 882 7.77 800 #3
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2-E26-28
2-E26-32P
2-E26-34
2-E26-36

2-E26-28
2-E26-28
2-E26-32P
2-E26-34
2-E26-36

Collection
date

270CT89
310CT89
310CT89
300CT89

Col :tion
dave

O1NOVE9
270CT89
310CT89
310CT89
300CT89

Duplicate

Duplicate

le
or

le
er

The column headers consist of

Suffix

Contractual Detection |

SODIUM
)

/.

9780
65390
500

000

TURBID
MTH
.1 1

.200
.200
.700
.800
2.30

TABLE 10.5.

FSODIUM
PPB
200/.

9700
6870
9690
465900

]
PCI/L
.60/800d

1.04
.926
.683
.832
2.66

Conr*tuent Name
An: r'sis Units

20 5 o 4
(contd)

SR 99 STRONUM
PCI/L PPB
5/8 19/.

*-0.143 99

*-0.192 104

»-0.634 119

».000982 297

VANADUM  FVANADI
PPB PPB
/. 5/.

24 19

37 a8

13 14

36 a4

20 23

none - based on Maximum Contaminant Levels in 40 CFR Part 141,
National Primary Drinking Uater Regulations

r -

€gQ 09

based on
Appendix
- based on
- based on

National
- based on
- based on

WAC 248-54, Public Water Suppiies

Data Flags
¢ - Less than Contractus! Detect!

ter Regulations
Orsft DOE Order 5400.xx, October 10, 1988

aximum Contaminant Levels given in

Limit, reported as Limit

1it/Drinking Water Standard(suffix)

National Interim Primary Drinking Water Regulations,
IV, EPA-578/9-76-003
proposed Maximum Contaminsnt Level Goals in 60 FR 469368
Secondary Maximum C~~taminsnt Levels given In 40 CFR Psrt 143
Secondary Drinking
Derived Concentratio- Guides,
additional Secondary

# - Less than Contractus| Detection Limit, measured vslue reported

s - For radiosctive constituents, reported value is less than 2-sigma error

SULFATE
PPB
500/250000s

12600
11700
12600
19000

ZINC
PPB
5/6000s

16
168
<6
<6

[

TC TDS TRITIUM
PPB PCI/L
1000/. 6000/600000s 600/29
19000 129009 1360
17100 26000 1040
20000 117009 1670
33700 444000 60300
FZINC
PPB
65/6000s
6
12
<6
<6
<6






DRILLING AND YVOROGEOLOGIC CHARACTERIZATION

" No drilling or hydrogeologic characterization activities (other than
measurement of water levels) were conducted during the quarter.

WATER ' "'[ELS

Supplemental water-level measurements were made on December 21, 1989
(Table 11.2), in all the wells except 299-E17-15, in which the water level
could not be measured because of difficulty lowering the steel tape into the
well.

WATER CHEMISTRY DATA

A set of ground-water samples was collected last quarter, and the
results are presented and summarized in this report. Analytical results are
summarized in Table 11.3. Results for constituents with at least one
detected value are provided in Table 11.4.

Major observations from sample analyses are as follows:

e Nitrate exceeded the 40 CFR 265, Appendix [I, screening level
of 45,000 ppb in wells 299-E17-5 (76,000 ppb), 299-E17-6
(82,000 ppb), 299-E17-9 (109,000 ppb), 299-E17-14 (165,000 ppb),
299-E17-15 (354,000 ppb), and 299-E17-17 (53,000 ppb). These
results are lower than for the previous quarter, with the exception
of those for well 299-E17-15, which have increased from the
previous quarter.

o Total beta was reported as 126 pCi/L in we | 299-E17-14, 456 pCi/L
in well 299-E17-15, and 93.8 pCi/L in well 299-E17-17. A1l results
exceeded the 40 CFR 265, Appendix III, screening level of 50 pCi/L.
These results are all lower than the results from the previous
quarter.

e Tritium was reported as 1,230,000 pCi/L in well 299-E17-5,
3,710,000 pCi/L in well 299-E17-9, 264,000 pCi/L in
well 299-E17-14, 1,300,000 pCi/L in well 299-E17-15, 27,400 pCi/L
in well 299-E17-16, 201,000 pCi/L in well 299-E17-17, and
36,400 pCi/L and 35,600 pCi/L in well 299-F17-18 (duplicate samples
were collected from this well). A1l resul s exceeded the
40 CFR 141 standard of 20,000 pCi/L for tritium.



e Ruthenium-106 was reported as 65.5 pCi/L in well 299-E17-14,

257 pCi/L i well 299-E17-15, and 58.1 pCi/L in well 299-E17-16.

These results exceeded the EPA (1976) standard of 30 pCi/L for

ruthenium-106.

Background statistics and critical mean values were calculated for the
216-A-36B Crib last quarter and we¢ 2 presented in the previous quarterly
report using data collected from the first through fourth quarters. The
background statistics have :en recalculated using the second through fifth
quarters ecause the data from the first quarter may not represent true
ground-water conditions. The revised background statistics are presented in
Table 11.._. 1e replicate averages of the indicator parameters for sai les
collected in September 1989 are presented in Table 11.6. These data were
statistice |y compared against background, and none of the indicator param-
eters for any of the wells had a statistici increase (or pH decrease) over
background.



o

W4R8NN w48600 W48400
i ] 1 1 l 1 T 1 I 1 ]
| 216-A-27 Crib _
| -A-10 Crib ; |
| 216 36A :
: 299-E17-9 §]
N39000 B ~\ —N39000
1 " Grout Curtain
A
N38900 299-E17-100 ) —IN38900
299-E17-14
j‘ _
N38800} ~l —N38800
A ~ 368
" L] . i
N38700 © -IN38700
N38600 - [ -{N38600
| . o —
N38500 299-E17-1/ = 299-E17-16 | V38500
I 216-A-36 Crib _
N38400 - e New Wells -1N38400
e e 0] ing Wells i
: Hanford Plant
N38300 ;J} 216-A-45 Crib Coordinates Used —{N38300
. - :
N38200 ®299-E17-18 - N38200
299-E17-6
. | . | , | i @ ] ] . ]
w48800 WwW48600 W48400
$9002027.54
FIGURE 11.1. Monitoring Well Locations for the 216-A-36B Crib
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TABLE 11.2. Supplemental Water-Level Data for Wells Near the 216-A-36B Crib
Casing Water-Level
Elevation, Depth to Elevation,
Yell ft above MSL(8) _ Date  Time, hr Water, ft ft -“-~-g MSL

299-E17-5 718.69 12/21/89 1014 314.68 404.01
299-E17-6 720.10 12/21/89 1258 315.55 404.55
299-E17-9 717.64 12/21/89 1124 313.31 404 .33
299-E17-10 714.74 12/21/89 1216 310.13 404.61
299-E17-13 719.25 12/21/89 1226 314.78 404.47
299-E17-14 722.18 12/21/89 1203 317.55 404.63
299-E17-15 721.78 nu(b) -- -- --
299-E17-16 720.58 12/21/89 1135 316.21 404 .37
299-E17-17 719.92 12/21/89 1236 315.44 404.48
299-E17-18 720.65 2/21/89 1248 316.02 404 .63
(a) MSL = mean sea level.

(b) NM

no measurement could be made.
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Constituent

Code

H39
u‘l

[}
rid

Name

FSELENI
FLEAD
TURBID
COLIMF

Units

PPB
PPB
NTU
PPB

Detection
Limit

Constituent

Co

All
Al7
Al9
C73
C78
H24
H29
H31
HE7

Name

SODIUM
MANGESE
IRON
SULFATE
CHLORID
FSODIUM
FMANGAN
FIRON
LPHENOL

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Constituent

Code

010
224
@34
108
Aol
Ag3
Ao4
AoB
Al2
Al3
Al4
AlB
Al18
Al8
AGQ
C78
Hie
H18
H19

Name

C0-69
CS-137
RU-108
TRITIUM
BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
POTASUM
MAGNES
PHOSPHA
TC
FZINC
FCALCIV

Units

PCI/L
PCI/L
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
pPR

P
Pro
PPB
PPB
PPB
PPB
PPB

Detection
Limit

200
6
30
600
600
200
E

19

De! ti
Limit

22.6
20
172.6
600
b

10

6

50
10
10

6

4
ing
d

o0
1000
1000
6

50

Constituent LI

Samp les

Constituent List=

Samp les

Samp les

VOVWYWOLDODOL

Constituent List=

Interim Primary Drinking Water Parameters ----

i‘\.-‘

L
e
» Vv

TABLE 11.3.

Below Drinkin
Detection Stnndnrg
9 oo 10
9 esee 60
] 1
8 ose 1

Below Drinkir
Detection Standsr.

o~Naa=On

50

300
260000
260000
60

300

Site Specific and Other Constituents ------------=e--

Below Drinkin
Detection Standar

QA= ROARVO=~Nwa-EIROaN®a

>0

100
200
30
20000

5000

1300

Water Quality Parameters

(contd)

Water Standards

Agency Exceeded Full Name

EPA Selenium, filtered

EPA Lead fittorod

EPA XXX Turbidity

EPA Coliform (Membrane Filter)

Water Standards
Agency Exceeded Full Name

Sodium
EPAS XXX Msnganese
EPAS Iron
EPAS Sulfate
EPAS Chloride

Sodium, filtered
EPAS XXX Manganese, filtered
EPAS Iron, filtered

Phenol, low DL

Water Standards
Agency Excee: | Full Name

EPAR Cobalt-680

EPAR Cesium-137

EPAR XXX Ruthenium-1088

EPA XXX Tritium
Berylljum
Strontium

EPAS Zinc
Calcium
Nickel

EPAP Copper
Yanadium
Antimony
Aluminum
Potassium
Magnesium
Phosphate
Total carbon

EPAS Zinc, filtered
Ca!cium, tiltered
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TABLE 11.4.

Well
name

2-E17-6

2-E17-6

2-E17-9

2-E17-14

2-E17-16

2-E17-186

2-E17~-17

2-E17-18

Collection
dste

21SEP89
21SEP89
21SEP89
21SEP89
26SEP89
26SEP89
26SEP89
26SEP89
28SEP89
28SEP89
28SEP89
28SEP89
27SEP89
27SEP89
27SEP89
21P=Dﬂﬂ
21

21SEPB9
21SEP89
21SEP89
26SEPB9
26SEP89
26SEPB9
26SEP89
21SEP89
21SEP89
21SEP89
21SEP89
27SEP89
27SEP89
27SEP89
27SEP89

Constituents with at Least One Detected Value for the 216-A-36B Crib,

.

September 1989

Con

Duplicate

WA W W W W W W W=

le
or

.i\.t

ination Indicstor Parsmeters

INDFLD
JMHO
1/700w

394
392
389
389
434
434
438
437
490
481
481
481
560
562
562
560
872
876
873
874
370
362
359
363
343
342
342
343
267
267
266
266

COND
UMH

-/

LAB  PH-LAB PHFIELD TogB
0 P
700w .21/6.5-8.6s .18/6.5-8.6s 2008/.
ase 8 7.87 #6500
. . 7.87 §600
. 7.87 §800
. . 7.88 4700
453 7.80 7.47 00
. . 7.46 =00
. . 7.43 v
. . 7.47 100
504 7.90 7.98 600
. . 7.96 600
. . 7.96 500
. . 7.968 500
671 7.70 7.39 700
. . 7.39 600
. . 7.38 700
. . 7.37 #1000
834 7.90 7.60 700
. . 7.60 700
. . 7.80 600
. . 7.61 600
390 7.90 7.43 600
. . 7.48 800
. . 7.47 800
. . 7.47 900
347 7.70 7.64 900
. . 7.84 100
. . 7.83 700
. . 7.64 600
260 8 7.79 #1400
. . 7.78 900
. . 7.78 700
. 7.78 700

TOXLOL
PPB
19/.

#-1

NWREHANIN W= W

$.01

b
won

§.0100

§.01

o [y
=OBOOOWN

NWWHDO~N =
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Well
name

2-E17-6
2-E17-8
2-E17-9
2-E17-14
2-E17-16
2-E17-16
2-E17-17
2-E17-18

Well
name

2-E17-6
2-E17-6
2-E17-9
2-E17-14
2-E17-16
2-E17-18
2-E17-17
2-E17-18

Well
name

2-E17-6
2-E17-68
2-E17-9
2-E17-14
2-E17-16

2-E17-168

2-E17-17
2-E17-18

Collection

date

21SEP89
26SEP89
28SEP89
27SEP89
21SEPB9
26SEP89
21SEP89
27SEP89
27SEP89

Collection

date '

21SEP89
26SEP89
28SEP89
27SEP89
21SEP89
26SEP89
21SEP89
27SEP89
27SEP89

Collection
date

21SEP89
26SEP89
28SEP89
27SEP89
21SEP89
26SEP8B9
21SEP89
27SEP89
27SEP89

9 2
Duplicate  MAGNES
sample PPB
number 60/.
y
3
a3l
185vw
18Fam
11
Siovw
Fﬁﬁﬂ
1 (
Duplicate R'-108
sample L.
number 172.0/.
»~-52
+-38.6
86.5
267
[ LI}
.
‘- ]
1 -0
Duplicate TC
sample PPB
number 1009/ .
1 i
2 i
2 )
2 }
2 }
WA
20 i
21vvw

1 21000

i s
e
o

TABLE 11.4.
FMAGNES  MANGESE
PPB PPB
50/. 6/60s
10400 <6
13700 57
14100 e
18400 <6
22600 <6
12200 8
8890 <6
8360 <6
8470 <6
SELENUM  SILICON
PPB PPB
5/10 50/.
<6 19000
<6 23400
<6 20700
<6 18700
<6 18000
6 18008
<6 18600
<6 20100
<6 18800
TRITIUM  TURBID
PCI/L. NTU
500/20000 .18/1
12306000 .200
. .300
3710000 1.10
264000 . 908
1300000 1.20
27400 1.10
201000 . 900
36400 .800
35600 .

(contd)

NICKEL
PPB
10/.

<10

FSILICO
PPB
50/ .

18600
22100
21600
18909
18700
18900
18200
18200
186090

VANADUM
PPB

5/.

FNICKEL
PPB
10/.

<10
<10
<19
<10
<10

12
<10

12
<10

SODIUM
PPB
200/ .

20300
22400
27200
22000
26000
21200
20300
17900
16600

FVANADI
PPB

5/.

21
<6
22
21

28
20
a1
39

6/6000s

NITRATE  POTASUM
PPB PPB
500/45000 100/.
76000 6470
82000 7690
109000 7138
166000 8320
354000 6840
32000 5600
53000 8140
11100 6080
10700 4690
FSODIUM  STRONUM
PPB PPB
200/. 18/.
19600 206
21900 261
27900 277
22100 317
34600 349
23000 181
19800 171
16300 128
16800 119
ZINC FZINC
PPB PPB
6/6000s
12 8
7 7
9 14
<6 )
18 6
15 6
9 6
10 <6
3 8

RADIUM
PCI/L
1/6

®.148

.232
.617
.217
.189
*.119
.406
.680

SULFATE
PPB
600/26000

26900
24600
39000
30000
36000
80000
268400
23200
23209
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TABLE 11.5. Critical Mean Values for Indicator Parameter Data at
the 216-A-36B Crib, September 1989(2

Constit?ggt, Standard Critical
Units n df tc Average Devi-~tion Me=» ___
Conductivity in the 2 1 891.2673 355 25.456 28, 142
laboratory,
pmho/cm
Conductivity in the
field, wmho/cm 4 3 14.4787 298.31 51.291 1128.6
pH, laboratory 2 1 1782.54 8 0 8
pH, field 4 3 . 18.2806 7.8106 0.17472 4.2397, 11.382
Total organic 4 3 14.4787 558.63 149.13 2972.7

carbon, ppb

Total organic 4 3 14.4787 3.2875 3.2499 55.896
halogens, lower
detection limit,

ppb

(a) Data collected September 1988 to June 1989. Values calculated based on
28 comparisons.
(b) The following notations are used in this table:

df = degrees of freedom (n-1).
n = number of background replicate averages.
tc = Bonferroni rritical t-value for appropriate df and 28 comparisons.

11.14






91 1T

ce9 TOC ppb

H42 TOXLDL ppb

2-E17-6
2-E17-8
2-E17-9
2-E17-14
2-E17-16
2-E17-18
2-E17-17
2-E17-18

2-E17-6
2-E17-8
2-E17-9
2-E17-14
2-E17-16
2-E17-18
2-E17-17
2-E17-18

2 1

21SEP8B9
26SEP89
28SEPB9
27SEP89
21SEP89
26SEPB9
21SEPB9
27SEP89

21SEP8B9
2BSEP8Y
28SEPB9
27SEP89
21SEP89
26SEP89
21SEP8B9
27SEPB9

N
o
~

TABLE 11.6.

LR I N N N G G L E N N N G O W

(contd)

860"
726
660
760
860
776
726
926

1.6
3.26
8.76

2

10
2.6
7.26
1.26

129
236
67.7
173
67.7
128
126
330

1.91
2.08

2.46
3.16

3.7
1.71
2.36

600
400
600
800
600
800

-~ ®
U 8
e

NNQDD s =

800
900
800
1000
700
900
900
1400

19.9
32.6
18.6
23.1

8.9
18.2
17.4
36.7

127.7
83.4
48.9

122.6
31.8

147.9
23.8

189.0






DRILLING AND HYDROGEOLOGIC CHARACT™™T7*TTQON

Drilling and hydrogeologic characterization activities were completed in
October 1989 at the six new wells around B Pond.

Well Drilling, Completion, P~ ~Topment, and Pui _Installation

HydroStar pumps were installed in each of the wells started and
completed in 1989.

Hydrogeologic Characterization

No hydrogeologic characterization activities were conducted this
quarter, with the exception of water-level mea: rements made in several
wells.

WATER LEVELS

Water levels were measured in seven wells that were sampled in December
for a Hanford liquid ~“fluent study (Table 12.2). Supplemental water-level
measurements were made on October 24 and November 16, 1989, for this project,
and measurements were made in some of the wells in December in support of the
Ground-Water Environmental Surveillance Project conducted by PNL
(Table 12.3).

WATER CHEMISTRY DATA

Grour -water : p’ were llected from tt six new B Pond monitoring
wells (699-40-39, 699-41-40, 699-43-41FE, 699-43-41F, 699-43-45, and
699-44-43B) in December 1989 in support of a Hanford liquid effluent study.
The analytical results for these samples, which are being analyzed for the
WAC 173-303-9905 1ist of constituents, are not yet available. These results
will not be used for statistical evaluations of ground-water quality beneath
B Pond.

12.2






TABLE 12.1. Sampling Schedule for the 216-B-3 Pond

Well

1989 (3)

1990

Oct Nov Dec

299-E18-1
299-E32-4
699-42-40A
699-42-428B
699-43-42J
699-43-43
699-44-42
699-43-45
699-44-43B
699-43-41E
699-40-39
699-41-40
699-43-41F

* % F ¥ % *

C
)
=

HKICIKXXK KKK KK KK WDV W

=
-

=
-

T
fi
o
=
Lol
~

3

2> DX DX X X

C
=
—
E
=
£
M

May Jun

HKICKX KKK KKK KN WD I

(a) The following notations are used in this table:

wn

pr

> =

Lu

*

oject).

ndgren 1989c).

Hanford 1iquid effluent study.

12.4

sampled for quality control replicates.
sampled for the short list of constituents (overlap with another

sampled for volatile organic analyses blanks.
sampled for the regular list of const' uents (Smith, Bates, and

sampled for the long Tist of constituents (WAC 173-303-9905) for a






TABLE 12.3. Monthly Water-Level Data for Wells Near the 216-B-3 Pond

Casing ' Water-Level
Elevation, Depth to Elevation,
Well ft_above MsL(3) Date _ Time, hr Water. ft ft above MSL
299-£25-32P 669.19 10/24/89 0809 263.16 406.03
11/16/89 1044 263.33 405.86
12/21/89 1346 263.65 405.54
699-39-39 536.65 10/24/89 0923 123.14 413.51
11/16/89 1224 123.66 412.99
12/21/89 1443 121.44 415.21
699-40-33A 518.05 10/24/89 0737 106.69 411.36
11/16/89 0927 106.87 411.18
12/22/89 1006 106.87 411.18
699-40-39 541.84 10/24/89 0931 127.53 414 .31
11/16/89 1242 127.69 414.15
12/21/89 1451 127.89 413.95
699-41-40 545.94 10/24/89 0912 128.70 417.24
11/16/89 1210 128.88 417.06
12/21/89 1432 129.39 416.55
699-42-40B(b) 546.46 10/24/89 0939 123.71 422.75
11/16/89 1250 123.78 422.68
12/21/89 1505 124.42 422.04
699-42-42B 583.23 11/16/89 1201 165.43 417.80
699-43-41E 550.86 10/24/89 0953 128.88 421.98
11/16/89 1305 128.97 421.89
12/21/89 1522 129.56 421.30
699-43-41F 551.01 10/24/89 1007 128.79 422 .22
11/16/89 1313 128.86 i .15
699-43-42J 581.68 10/24/89 0847 161.56 420.12
11/16/89 1155 161.84 419.84
12/21/89 1424 162.35 419.33
699-43-43 579.37 10/24/89 0905 163.48 415.89
11/16/89 1148 163.77 415.60
12/21/89 1418 164 .24 415.13
699-43-45 597.68 10/24/89 0857 190.99 406.69
11/16/89 1137 191.16 406.52
12/21/89 1409 191.50 406.18

12.6
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ground-water sampling. The data in Table 13.2 are considered more accurate
than the data in Table 13.3 because all of the wells are measured on the same
day and usually within an hour of each other. Consequently, only the data in
Table 13.2 have been used in interpretations of ground-water flow direction.

WATER CHEMISTRY DATA

Samples for the long 1ist of constituents provided in WAC 173-303-9905
and Appendix IX of 40 CFR 264 were collected from each of the four monitor-
ing wells between October 31 and November 29, 1 19. Samples from
well 299-E18-1 were collected after approximately three borehole volumes of
water had been purged from the well, while the other three wells were purged
of approximately six borehole volumes before sa i1ing. The additional urge
volumes in three of the wells were in an effort to bring the level of
turbidity down. The samp : were collected using dedicated HydroStar
sampling pumps.

The constituent 1ist and summéry data from the wells are provided in
Table 13.4. Data for constituents that had at least one value reported above
the detection 1imit are presented in Table 13.5. Ground-water chemistry is
discussed below.

e Iron was above the 40 CFR 143 standard of 300 ppb only in the unfi tered
samples from wells 299-E18-1 (802 ppb), 299-E18-3 (407 ppb), and
299-E18-4 (323 ppb). Filtered iron was near or below detection limits
of 30 ppb in all wells.

e Chromium was above the 40 CFR 141 standard of 50 ppb only in e
unfiltered samples from wells 299-E18-3 (58 ppb) and 299-E18-4 (64 ppb).
Filtered chromium was below detection limits of 10 ppb in all wells.

o Turbidity was above the 40 CFR 141 standard of 1 NTU in samp  from
wells 299-E18-1 (11 NTU), 299-E18-3 (2.1 NTU), and 299-E18-4 (1.1 NTU).
Monitoring for turbidity is required only for surface water, but was
measured in this case as an indicator of particulate content because of
the $1evated concentrations of iron and chromium found in unfiltered
samples.

13.2






wia

pea

299-E18-1

A 299-E18-1 Well Number
and Location

0 20 4 60
[ S B |

Estimated :
Ground-Water Scale in Feet
Flow Direction
9-ft-High
Berm
5-ft-High
Berm
A 299-E18-2
LE_JF —_— : J o
ﬂ::L Dirt Road 299-E18-4 A 1\ \ A 29-ti5-5
1 T
[} 1Y
‘;3\244”_ Corrugated Effluent W Wooden Culvert
Drain Pipe Drain

FIGI'™ "3.1. Monitoring Well Locations for the 2101-M Pond

13.4






TABLE 13.2. Water-Level Data at Times Other °
for Wells Near the 2101-M Pond{2J

an at Sampling

Casing ~ Water-Level
Elevation ft Correc?i?n Depth to Elevation, ft

__Well above msL (b Facto-'¢) Date Water, ft above MSL
299-E18-1 720.24 +0.06 10/06/88 314.29 406.01
10/14/88 314.24 406.06
10/26/88 314.32 405.98
1/14/88 314.49 405.81
12/08/88 314.21 406.09
02/09/89 314.47 405.83
02/21/89 314.56 405.74
04/24/89 314.70 405 . 60
07/13/89 315.10 405.20
10/13/89 315.25 405.05
299-E18-2 721.21 +0.22 10/06/88 315.52 405.91
10/14/88 315.52 405.91
10/26/88 315.55 405.88
11/14/88(d) 315,69 405.74
12/08/88 315.47 405.96
02/09/89 315.75 405.68
02/21/89 315.84 405.59
04/24/89 316.01 405,42
07/13/89 316.37 405.06
_ 10/13/89 316.51 404.92

299-E18-3 722.04 +0.03 10/06/88 nm(e) --

10/14/88 316.13 405.94
10/26/88 316.10 405.97
11/14/88 316.21 405.86
12/08/88(d)  316.02 406.05
02/09/89(d)  316.31 405.76
02/21/89 316.39 405.68
04/24/89 316.58 405.49
07/13/89 316.91 405.16
10/13/89 317.06 405.01
299-E18-4 721.57 +0.0 10/06/88 315.59 405.98
10/14/88 315.66 405.91
10/26/88 315.62 405.95
11/14/88 315.74 405.83
12/08/88 315.53 406.04
02/09/89 315.81 405.76
02/21/89 315.91 405.66
04/24/89 316.08 405. 49
07/13/89 316.43 405.14
10/13/89 316.57 405.00

Measurements are taken until two are within 0.02 ft.

MSL = mean sea level.

Correction factors are based on inclinometer measurements that deter-
mined a minimum value from the vertical for the boreholes. This cor-
rection factor was added to the elevation of the borehole to provide
the corrected water-level elevations given in the last column.

Measured only once.
NM = no measurement could be made.
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Constituent
Code Name

ATS
AT8
ATT
AT8
AT9
A8O
A81
A82
A83
AB4
A8
A88
A87
A88
A89
ASO
A91
A92
A93
A94
A98
A98
A97
A98
BO1
822
B&3
BO4
BO6
Bo6
Bo8
BO9
B10@
B12
B13
B14
B19
B20
B21
B22
B23
B24
B26
B2é

BROMONE
METHBRO
CARBIDE
CHLBENZ
CHLTHER
CHLFORM
ME THCHL
CF HER
CRuU IIONA
DIBRCHL
DIBRETH
DIBRMET
DIBUTEN
DICDIFM
1,1-DIC
1,2-DIC
TRANDCE
DICETHY
METHY(

DICPANE
DICPENE
NNDIEHY
1,1-DIM
1,2-DIM
IODOMET
METHACR
METI II
PENacCH
1112-tc
1122-tec
BROMORM
TRCMEOL
TRCMFLM
123-tr

VINYID

M-XYLE

ACETILE
ACETOPH
WARFRIN
ACEFENE
AMINOYL
AMIISOX
AMITROL
ANILINE

Units

[
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PDD
P

Pro
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
peo
P
Pro
PPB
PPB
PPB
PPB
PPB
PPB

Detecti
Limit

v 2

.

U‘m

F 3 7 9

TABLE 13.4. (contd)

Constituent List= WAC 173-303-9906 Constituents

on

6
10
10

6

6

6
10
10
10
10
10
10
10

Samples

Be low
Detection

AN NNNNNNNNANNNANNNNNNNNANWANNNANNNNNANINANNN

99
L1 1]
299
99
299
99
L L L]
L L1 ]
99
e
L1 1]
L L1 ]

290
L2 2
L1 1]
99
L L 1]
290
L2 1]
99
*99
299
L L1 ]
99
99
299
L L1 ]
L L1 ]
299
299
99
99
99
299
L L1 ]
L L1 ]
99

Drinkin
Standar

6o
"100

Water Standards
Agency Exceeded

EPAP
EPA

EPAP

EPA
EPAP
EPA

EPAP

EPA

EPA
EPAP

Full Name

Bromoacetone

Methy! bromide

Carbon disulfide
Chlorobenzene
2-chloroethyl vinyl ether
Chloroform

Methy! chloride
Chloromethy! methy| ether
Crotonaldoiydo
1,2~dibromo-3-chloropropane
1,2-dibromoethane
D‘bromomoth.no
1,4-dichloro-2-butene
D‘chlorodlfluoromobh.no
1,1-dichloroethane
1,2-dichloroethane
Trans-1,2-dichloroethene
l,l-dichloroothylono
Methy lene Chloride
1,2-dichloropropane
1,3-dichloropropene
N,N-dieth Ihidrnzino
l,l-dimot‘yl ydrazine
1,2-dimethy lhydrazine
Iodomethane
Methacrytonitrile
Methanethiol
Pentachlioroethane
1,1,1,2-tetrachlorethane
1,1,2,2-tetrachlorethane
Bromoform
Trichloromethanethiol
Trichloromonofluoromethane
1,2,3-trichloropropane
V‘nyl chloride

Xy lene-m

Acetonitrile
Acetophenone

Warfarin

2-acetylaminof luorene
4-aminobypheny |
6-(aminomethy l)-3-isoxazolol
Amitrole

Aniline
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Constituent
Code Name

B27
B28
B29
B39
B31
B32
B33
B34
B36
B36
B37
B38
B39
B40
B41
B42
B43
B44
B46
B46
B47
B48
B49
B69O
B61
B62
B63
B64
B66
B66
B67
B68
B69
B8®
B81
B82
B83
B84
B86
B8e
B87
Bes
B89
B79

ARAMITE
AU {IN
BENZCAC
BENZAAN
BENDICM
BENTHOL
BENDINE
BENZBFL
BENZ JFL
PBENZQU
BENZCHL
BIS2CHM
BIS2CHE
BIS2EPH
BROPHEN
BUTBENP
BUTDINP
CHALETH
CHLANIL
CHLCRES
CHLEPOX
CHLNAPH
CHLPHEN
CHRYSEN
CRESOLS
CYCHDIN
DIBAHAC
DIBAJAC
DIBAHAN
DIBCGCA
DIBAEPY
DIBAHPY
DIBAIPY
DIBPHTH
12-dben
13-dben
14-dben
DICHBEN
24-dchp
26-dchp
DIEPHTH
DIHYSAF
DIMETHB
DIMEAMB

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB8
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PDD
P

Prov
PPB
PPB
PPB
PPB

Detecti
Limit

TABLE 13.4. (contd)

Constituent List= WAC 173-303-9906 Constituents

on

10
10
190
10
19
19
190
10
190
190
190
190
10
10
190
10
190
10
190
10

Samples

Below
Detection

09
99
99
99
299
09
09
99
09
09
99
99
' 0
99
09
99
09
L L L]
09
99
a0
"0
99
09
09
09
L1 L]
09
09
99
200
990
09
2990
99
99
09
09
09
200
200
200
299
99

Drinking Water Standards
St.ndarg Agency Exceeded

2 EPAP

76 EPA

Full Name

Aramite

Aursmine

Benz[c]scridine
Benz[a]anthracene

Benzene, dichloromethyl
Benzenethoi |

Benzidine

Benzo [b] fluoranthene
Benzo[j]fluoranthene

P benzoquinone

Benzyl chloride
Bia{2-chloroothox ) methane
Bis 2-chloroothyl{ ether
Bia(2-ethyihexyl) phthalate
4-bromopheny | Ehonyl ether
Buty! benzyl phthalste
2-sec-butyi-4,8-dinitrophenc|
Chloroalky|l ethera
P-chloroaniline
P-chloro-m-cresol
1-chloro-2,3-epoxypropane
2~-chloronasphthalene
2-chlorophenol

Chrysene

Cresols
2-cyclohexyl-4,8-dinitrophencl
Dibenz[a,h]scridine

Dibenz a,a scridine
Dibenz[a,h}janthracene
TH-dibenzo[c,g]carbazole
Dibenzo[a,e]pyrene
Dibenzols,h]pyrene
Dibenzols,i]pyrene
Dl-n-butyi phthalate
1,2-dichiorobenzene
1,3-dichlorobenzene
p-Dichlorobenzene
3,3’~dichiorobenzidine
2,4-dichlorophenocl
2,8-dichlorophenc|

Diethy! phthalate
Dihydrosafrole
3,3’-dimethoxybenzidine
P-dimethy laminoazobenzene
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TABLE 13.4. (contd)

------------ Constituent List= WAC 173-303-9906 Constituents —-—----—----—- -——— —————————

Constituent Detection Below Drinking Water Standsrds
Code Name Units Limit Samp Detection Standard Agency Exceeded Full Name
143 CDBM PPB 6 b B eee 100 EPA Chlorodibromomethane
164 2NITPH PPB 10 [ 5 see . o-Nitrophenol
187 ETHANOL PPB 10000 b 6 see . Ethanol
176 2MENAPH PPB 10 13 6 eee . 2-Methy Inaphthalene
182 PHENANT PPB 10 6 6 see . Phenanthrene
J43 BENZALC PPB 10 5 5 eee . Benzyl Alcohol
Jé® 2HEXANO PPB 60 6 5 eee . 2-Hexanor~
J71 BNZKFLU PPB 10 5 6 eee . Bonzosk | soranthene
Jé3 BGHIPER PPB 10 5 6 eee . Benzo (Ghi)Perylene
J8e DINOSEB PPB 10 6 6 eee . Dinoseb
J91 DIALLAT PPB 10 6 6 eee . Diallate
K62 NNDIPHA PPB 10 6 6 eee . N-NITROSODIPHENYLAMINE
K68 DIBENFR PPB 19 [ 6 eee . DIBENZOFURAN
K68 ACENATL PPB 10 5 6 eee . ACENAPHTHYLENE
L2& MBP PPB 100e2 6 6 ese . Monobuty ! Phosphate
L21 DOBP PPB 100¢ 6 6 eee . Dibuty!l Phosphate
L46 ALLYLCL PPB 100 6 5 eee . Allyl Chloride
L48 CLETHAN PPB 10 6 6 eee . Chloroethane
L48 PROPCN PPB 13 3 6 eee . Propionitrile
L49 VINYLAC PPB 3 6 6 eee . Vinyl Acetate
L6@ B2CLMEE PPB 10 (3 6 eee . Bis(2-chloro-1-methylethyi)ether
L62 DIPHOS PPB 10 6 6 see . 0,0-Diethy|-0,2-pyraziny| phosphorothion
L63 ISODRIN PPB 10 b 5 ese . Isodrin
L64 ONITANI PPB 10 6 6 eee . o-Nitroaniline
L66 MNITANI PPB 10 6 5 eee . m-Nitroaniline
L6868 4NITQUI PPB 10 3 T . 4-Nitroquinoline 1-oxide
L67 ETHGLYC PPB 10000 [ 6 eee . Ethylene Glycol
L6® 1PROPAN PPB 10000 6 5 see .o 1-Propanol
L83 1BUTYN PPB 10000 6 6 eee . 1-Butynol
L82 ACETONE PPB 10 b 5 eee . Acetone - by ABN
L83 14DBEN PPB 3 13 5 eee 76 EPA p-Dichiorobenzene
L84 CHLROB PPB 10 6 6 eee 80 EPAP Chlorobenzene (by ABN)

sse - Indicates
xxx - Indicates

all ssmples were reported as below contractusl detection limlts
that Drinkinn Water S*andords were exceoded

EPA - bascd on Maximum Contaminant Levi : in 40 CFR Part 141,
Mational Primary Drinking Water kecaulations

EPAR - based on

Appendlx
EPAP - based on
EPAS - based on

iational
DOE -~ based on
#DOE -~ based on

Nstlonal Interim Pri ry Drinking Wster Regulstlons,

IV, EPA-570/9-76-003

proposed Msximum Contaminsnl Level Goals In 68 FR 48938

Secondary Maximum Contumlnunt'Lo:-Is given in 40 CFR Part 143
Secondary Drinklng Water Regulstions

Derived zoncentrnglon Guiddg, Drsft DOE Order 5400.xx, October 10, 1988
sdditional Secondar) “aximum Contsminant Levels given in

WAC 248-64, Publlc Water Sup; es
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Well
name

2-E18-1

2-E18-2
2-E18-3

2-E18-4
Well
name

2-E18-1

2-E18-2
2-E18-3

2-E18-4
Well
name

2-E18-1

2-E18-2
2-E18-3

2-E18-4
Well
name

2-E18-1

2-E18-2
2-E18-3

2-E18-4

Collection
date

310CT89
29N0V89
27NOV89
27NOV89
27NOV89
21NOV89

Collection
date

310CT89
29N0OV89
27NOV89
27NOV89
27NOvVe9
21NOV89

Collection
date

310CT89
29N0V89
27NOV89
27NOV89
27NOV89
21NOV89

Collection
date

310CT89
29N0VE 9
27NOV89
27NOV89
27NOV89
21NOVe®

Duplicate
sample
number

Duplicate
sample
number

Duplicate
sample
number

Duplicate
sample
number

FSELENI
PPB
6/10

FARSENI
ppo
e
<6
<6
11

12
9

FCALCIU
PPB
60/.

84400

27100
naiog

4
zu10@

MA 5
F
Soy/.

1 09

7610
7960
7670
8100

TABLE 13.5.

FPOTASS
PPB
100/

6790

4860
5030
4780
6460

BARIUM
PPB
8/1000

CHLFORM
PPB
6/100

FMAGNES
PPB
58/.

16600

7280
7910
7800
7970

20 9 3 7
(contd)
FSTRONT  ALKALIN

PPB
18/.  20000/.
266 .
. 102000
149 91000
147 104000
147 105000
164 98000
FBARIUM  BDCM
PPB PPB
8/1000 5/100
28 <6
67 <6
58 <6
67 43
67 <6
CHLORID  CHROMUM
PPB PPB
600/260000s  10/50
8000 39
. 16
6400 58
5400 33
9800 64
MANGESE  METHYCH
PPB PPB
5/50s /.
18 <6
<6 5
12 23
<6 6
8 <6

ALPHAHI
PCI/L
4/18

4.62

1.32
2.81
2.28
3.77

BETA
PCI/L
8/60

4.71
4.71
5.96
4.92

€0-680
PCI/L
22.5/100r

».769

NICKEL
PPB
10/.

22
<10
30

19
33

ALUMNUM
PPB
160/.

244

<160
<169
<160
<160

BORON
PPB
10/.

31
18
11

14
14

€S-137
PCI/L
20/200r

«1.18

NITRATE
PPB
500/46000

12200

600
500
<600

AM-241
PCI/L
.18/30d

.0298

FBORON
PPB
10/.

30

19
12
14
14

IRON
PPB
30/300s

802
77
407

186
323

POTASUM
PPB
100/.

6460

6080
4860
4660
6610

ARSENIC
PPB
5/60

<6
‘7
13
14
10

CALCIUM
PPB
58/.

27100
29200
28400
30200

FIRON
PPB
30/300s

36
<30
<38

<30
<30

PU-238
PCI/L
17/1.6d

-0 .00144






TABLE 13.6. Critical Mean Values for I?d;cator Parameter Data at the
2101-M Pond, November 198913 :

Constit?gyt, Standard
Units df _*- Average Deviation Critical M~-n_

Conductivity in the

1=

field, pmho/cm 4 3 11.984 528.4 39.1 1,052.9
pH, field 4 3 15.145 7.804 0.657 3.316, 18.923
Total organic carbon,
ppb 4 3 11.984 387.6 156.2 2,480.5
Total organic
halogens, ppb 4 3 11.984 3.59 0.99 16.8
-~ (a) Data collected August 1988 to June 1989. Values calculated based on

16 comparisons.

o (b) The following notations are used in this table:
df = degrees of freedom (n-1).
o n = number of background replicate averages.
- tc = Bonferroni critical t-value for appropriate df and 16 comparisons.
o
-0
|
™
o~

13.22
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TABLE 13.7.

Constituent
Code Name Units

088 CONDLAB umho

191 CONDFLD umho

199 PHFIELD

207 PH-LAB

ce9 TOC ppb

H42 TOXLDL ppb

2-
2-
2-

2-
2-
2-
2-

2-
2-
2-
2-
2-
2-
2-
2-
2=
2-
2-
2-
2-
2-
2-

Well
Name

E18-1
E18-3
E18-4

El18-1
E18-2
E18-3
E18-4

E18-1
18- 2

ﬂ'll'l'l mmrn

9 2

Sample
Date

29N0V89
27NOV89
21NOV89

29N0V89
27NOV89
27NOVE9
21NOV89

29N0V89
27NOV89
27NOV89
21NOV89

29N0V89
27NOVe9
21NOV89

29N0VE9
27NOV89
27NOV89
21NOV89

29N0V89
27NOVe9
27NOVE9
21NOV89

2 649 2

Reps

Ahdad 2222 222 2222 2222 22

Replicate
Average

647
247
284

662
282
234
236

8.09
8.13
8.10
8.10

7.68
8.02
7.98

276
626
600
676
6.0

7.3
8.3
7.6

210

Standard
Deviation

4.99
1.268
4.08

1.29
2.99
3.37
2.06

0.008
0.013
0.017
0.008

0.26
0.06
0.06

60
160
141
126

2.16
0.98
0.96
2.89

642
246
278

660
278
230
234

8.08
8.11
8.08
8.09

7.3
8.0
7.9

200
400
400
400

AONOW

Contamination Indicator Parameter Replicate Averages for the
2101-M Pond, November 1989

Max imum

662
248
287

663
286
238
239

8.10
8.14
8.12
8.11

7.8
8.1
8.0

300
700
700
700

8
8
7
11

Coefficient
of Variation

o
©

=oOoOo® O0OW O0O00 O=e=Oo =O
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Well construction activities at the two additional ground-water moni-
toring wells installed during FY 1989 (wells 299-E25-37 and 299-E25-38)
consisted of installing and testing the HydroStar sampling pumps. The
HydroStar pump was installed on October 12, 1989, at well 299-E25-38 and on
October 13, 1989, at well 299-E25-37. The pumps at both wells were tested on
December 5, 1989; both pumps worked. This completes the monitoring well
installation activities planned for FY 1989. Well construction documentation
(i.e., drill logs) not provided in the previous quarterly report can be found
in Volume 2 of this report, Appendix A.

WATER LEVELS

Water-level measurements are collected on a quarterly basis, before
sample collection. Table 14.2 lists the water-level data collected before
sample collection for the GTF monitoring project. Measurements were made at
each well that was sampled. Semiannual water-level measurements are also
obtained from all of the GTF ground-water monitoring wells in December and
June; these data are shown in Table 14.3.

WATER CHEMISTRY DATA

Quarterly sampling is being conducted for indicator parameter evalu-
ation. The first quarter FY 1990 sampling occurred at all seven RCRA
monitoring wells in December; however, the results of the December sampling
have not been received yet. All of the samples were collected after approxi-
mately three borehole volumes of water had been purged.

Upgradient well 299-E25-32P and site characterization wells 299-E25-26
and 299-E25-28 were sampled in late October/early November for the constitu-
ents listed in WAC 173-303-9905 and 40 CRF 264, Appendix IX. The sampling
was conducted for a Hanford Tiquid effluent study; data are shown in
Tables 14.4 and 14.5. None of the constituents were elevated except for
total organic halogens at well 299-E25-26 (16 ppb), which was slightly over
the 10-ppb detection limit.

14.2
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TABLE 14.1. Sampling Schedule for the Grout Treatment Facility

looo(a) _ 1090
Well . N~+ Nov Dec Jan Feb Mar Apr May June Jul Aug Sep
299-E£25-25 X X X X
299-E25-29P XERV XE XE XE
299-E25-31 XE XE XE XE
299-E25-32P X X X X
299-E25-33 X X XRV X
299-E25-37 X XRV L X
299-E25-38 X X L XRV

(a) The following notations are used in this table:

= all wells sampled for constituents discussed in X and
wells 299-E25-29 and 299-E25-31 sampled for phosphorus
pesticides.
sampled for the constituents listed in X and in 40 CFR 264,
Appendix IX.
sampled for quality control replicates.
sampled for volatile organic analyses blanks.
sampled for the 40 CFR 265 constituents; and quadruplicate
measurements of chromium, arsenic, selenium, and technetium-99
(site-specific contamination indicator parameters).

KT —
nnn

TABLE 14.2. Water-Level Data Collected Before Sampling from Wells
Near the Grout Treatment Facility

Water-Level

Casing Elevation,

Elevation, ft above
Well ft_phnve MSL(d) Natn el
299-E25-25 669.42 12/13/89 406.99
299-E£25-29pP 672.86 12/12/89 405.36
299-E25-31 672.53 12/12/89 405.83
299-E25-32P 670.04 12/12/89 408.94
299-E25-33 650.03 12/12/89 405.07
299-E25-37 673.29 12/21/89 404.82
299-E25-38 673.52 12/20/89 405.08

(a) MSL = mean sea level.

14.4
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Constituent
Units

TABLE 14.4.

Code Name

191 CONDFLD UMHO

199
Ccé69

PHFIELD
TOC

PPB

H42 TOXLDL PPB

Constituent
Units

Code Name

109
111
112
181
AO6
AO7
AO8
Alo
A20
A21
A22
A33
A34
A35
A36
A37
A38
A39
A51
Cc72
C74
H13
H14
H20
H21
H22
H23
H37
H38
H39

COLIFRM
BETA
ALPHAHI
RADIUM
BARIUM
CADMIUM
CHROMUM
SILVER
ARSENIC
MERCURY
SELENUM
ENDRIN
METHLOR
TOXAENE
a-BHC
b-BHC
g-BHC
d-BHC
LEADGF
NITRATE
FLUORID
2,4-D
2,4,5TP
FBARIUM
FCADMIU
FCHROMI
FSILVER
FARSENTI
FMERCUR
FSELENI

MPN
PCI/L
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Constituent List a | Summary of Sampling Results for the Grout Treatment Facility,
October Through November 1989

Constituent List= Contamination Indicator Parameters

Detection Below Drinking Water Standards
Limit Samples Detection Standard Agency Exceeded Full Name
1 3 0 700 WDOE Specific conductance
.100 3 0 6.5-8.5 EPAS pH, Field Measurement
2000 3 3 hxk . Total organic carbon
10 3 2 . Total Organic Halogen, Low Det. Level

Constituent List= Interim Primary Drinking Water Parameters

Detection Below Drinking Water Standards
Limit Samples Detection Standard Agency Exceeded Full Name
2,20 1 1 *x& 1 EPA Coliform bacteria
8 3 0 50 EPA Gross beta
4 3 1 15 EPA Alpha, High Detection Level
1 3 3 kA% 5 EPA Radium
6 3 0 1000 EPA Barium
2 3 3 kkk 10 EPA Cadmium
10 3 2 50 EPA Chromium
10 3 3 kA 50 EPA Silver
5 3 1 50 EPA Arsenic
.100 3 3 xkx 2 EPA Mercury
5 3 3 Rk 10 EPA Selenium
.100 3 3 xkx .200 EPA Endrin
3 3 3 kA 100 EPA Methoxychlor
1 3 3 xk% 5 EPA Toxaphene
.100 3 3 xrx 4 EPA Alpha-BHC
.100 3 3 AR 4 EPA Beta-BHC
.100 3 3 AR 4 EPA Gamma-BHC
.100 3 3 ARk 4 EPA Delta-BHC
5 3 3 ki 50 EPA Lead (graphite furnace)
500 3 V] 45000 EPA Nitrate
500 3 3 REx 4000 EPA Fluoride
2 3 3 Kk 100 EPA 2,4-D
2 3 3 *kxk 10 EPA 2,4,5-TP silvex
6 3 0 1000 EPA Barium, filtered
2 3 3 kR 10 EPA Cadmium, filtered
10 3 3 wkx 50 EPA Chromium, filtered
10 3 3 kkk 50 EPA Silver, filtered
5 3 1 50 EPA Arsenic, filtered
.100 3 LA 2 EPA Mercury, filtered
5 3 3 xkk 10 EPA Selenium, filtered
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TABLE 14.4. (contd)

—————————————— Constituent List= Site Specific and Other Constituents e e e e e

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
C76 PHOSPHA PPB 1 D 3 3 ARk . Phosphate
H16 TC PPB 1000 3 0 . Total carbon
H17 TDS 5000 3 0 $00000 EPAS Total dissolved solids
H18 FZINC PPB 5 3 1 5000 EPAS zinc, filtered
H19 FCALCIU PPB 50 3 0 . Calcium, filtered
H25 FNICKEL PPB 10 3 3 Kk . ) Nickel, filtered
H26 FCOPPER PPB 10 3 3 AR 1300 EPAP Copper, filtered
H27 FVANADI PPB 5 3 (] . Vanadium, filtered
H28 FALUMIN PPB 150 3 3 kkx% . Aluminum, filtered
H30 FPOTASS PPB 100 3 0 . Potassium, filtered
H32 FMAGNES PPB 50 3 0 . Magnesium, filtered
H33 FBERYLL PPB 5 3 3 ARk . Beryllium, filtered
H35 FSTRONT PPB 10 3 0 . Strontium, filtered
H36 FANTIMO PPB 100 3 3 *kx R Antimony, filtered
H66 BROMIDE PPB 1000 3 3 kkk N Bromide
H67 NITRITE PPB 1000 3 3 kR . Nitrite
HB86 FBORON PPB 10 3 2 . Boron, filtered
H87 FCOBALT PPB 20 3 3 Rk . Cobalt, filtered
H88 FLITHIU PPB 10 3 3 kaxk . Lithium, filtered
H89 FMOLY PPB 40 3 3 hkk . Molybdenum, filtered
H90 FSILICO PPB 50 3 0 . Silicon, filtered
H91 FTIN PPB 30 3 3 Ak . Tin, filtered
H92 FTITAN PPB 60 3 3 xkx . Titanium, filtered
H93 FZIRCON PPB 50 3 3 kkk . Zirconium, filtered
P01 BORON PPB 10 3 3 Rxx . Boron
P02 COBALT PPB 20 3 3 Ak N Cobalt
PO3 LITHIUM PPB 10 3 3 Rk . Lithium
P04 MOLY PPB 40 3 3 kkk . Molybdenum
P05 SILICON PPB 50 3 0 . Silicon
P06 TIN PPB 30 3 3 Axx . Tin
PO7 TITAN PPB 60 3 3 xEx . Titanium
P08 ZIRCON PPB 50 3 3 kxx R Zirconium
P12 ENDSFAN PPB .500 3 3 rAx . Endosulfan
P13 PHORATE PPB 2 3 3 kkx . PHORATE
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TABLE 14.4. (contd)

—————————————————— Constituent List= WAC 173-303-9905 Constituents -~-————c—cmm e -

Constituent Detection Below Drinking Water Standards

Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name
A75 BROMONE PPB 5 3 3 kx% . Bromoacetone
A76 METHBRO PPB 10 3 3 kkx . Methyl bromide
A77 CARBIDE PPB 10 3 3 kx% . Carbon disulfide
A78 CHLBENZ PPB 5 3 3 kxk 60 EPAP Chlorobenzene
A79 CHLTHER PPB 5 3 3 xxx . 2-chloroethyl vinyl ether
AB0 CHLFORM PPB 5 3 3 *xx 100 EPA Chloroform
A81 METHCHL PPB 10 3 3 kxx . Methyl chloride
A82 CHMTHER PPB 10 3 3 ks . Chloromethyl methyl ether
A83 CROTONA PPB 10 3 3 kkx . Crotonaldehyde
A84 DIBRCHL PPB 10 3 3 kxx 0 EPAP 1,2~dibromo-3-chloropropane
A85 DIBRETH PPB 10 3 3 hkx . 1,2~dibromoethane
A86 DIBRMET PPB 10 3 3 kkx . Dibromomethane
A87 DIBUTEN PPB 10 3 3 Kk . 1,4-dichloro-2-butene
A88 DICDIFM PPB 10 3 3 Kk . Dichlorodifluoromethane
A89 1,1-DIC PPB 5 3 3 kR . 1,1-dichloroethane
A90 1,2-DIC PPB 5 3 3 xkx 5 EPA 1,2-dichloroethane
A91 TRANDCE PPB 5 3 3 kR 70 EPAP Trans-1,2~-dichloroethene
A92 DICETHY PPB 10 3 3 xxx 7 EPA 1,1-dichloroethylene
A93 METHYCH PPB 5 3 3 xkx . Methylene Chloride
A94 DICPANE PPB 5 3 3 xkx 6 EPAP 1,2-dichloropropane
A95 DICPENE PPB 5 3 3 kAax . 1,3-dichloropropene
A96 NNDIEHY PPB 10 3 3 kkx . N, N~diethylhydrazine
A%97 1,1-DIM PPB 10 3 3 kkxk . 1,1-dimethylhydrazine
A98 1,2~DIM PPB 10 3 3 kA% . 1,2-dimethylhydrazine
BO1 IODOMET PPB 10 3 3 xkx . Iodomethane

. B02 METHACR PPB 10 3 3 Kk . Methacrylonitrile
B0O3 METHTHI PPB 10 3 3 kR . Methanethiol
B0O4 PENTACH PPB 10 3 3 xkx . Pentachloroethane
BO5 1112-tc PPB 10 3 3 kA . 1,1,1,2-tetrachlorethane
BO6 1122-tc PPB 5 3 3 kR . 1,1,2,2~tetrachlorethane
BO8 BROMORM PPB 5 3 3 *kx 100 EPA Bromoform
BO9 TRCMEOL PPB 10 3 3 kkx . Trichloromethanethiol
B10 TRCMFLM PPB 10 3 3 kkx . Trichloromonofluoromethane
B12 123-trp PPB 10 3 3 kkx . 1,2,3-trichloropropane
B13 VINYIDE PPB 10 3 3 xRk 2 EPA Vinyl chloride
Bl14 M-XYLE PPB 5 3 3 kkxk 440 EPAP Xylene-m
B19 ACETILE PPB 10 3 3 kkx . Acetonitrile
B20 ACETOPH PPB 10 3 3 Rxx . Acetophenone
B21 WARFRIN PPB 10 3 3 Kk . Warfarin
B22 ACEFENE PPB 10 3 J wkx . 2-acetylaminofluorene
B23 AMINOYL PPB 10 3 3 kkx . 4~aminobyphenyl
B24 AMIISOX PPB 10 3 3 kR N 5- (aminomethyl) ~-3-isoxazolol
B25 AMITROL PPB 10 3 3 xkx . Amitrole
B26 ANILINE PPB 10 3 3 kR . Aniline
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Constituent
Code Name

B71
B72
B73
B74
B76
B77
B78
B79
B8O
B81
B82
B83
B84
B85
B86
B87
B88
B89
B90O
B91
B92
B93
B94
B95
B96
B97
B98
B99
co1l
co02
co3
co4
co5
co6
co7
cos8
co9
C10
C1l1
Cc12
C13
Cl4
c15
C1l6

DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
26-dint
DIOPHTH
DIPHAMI
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEXCETH
INDENOP
ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
1-napha
2-napha
NITRANI
NITBEN2Z
NITPHEN
NNIBUTY
NNIDIEA
NNIDIEY

Units

PPB
PPB

Detecti
Limit

Constitu

on

Samples

WWWWwWwWwWwWwwWwWwwwwWwwlwwwWwwwwwwwwwwwwwwwuwwwwwwwwww

Below
Detection

WWWWWWWwWwWwWwLwWwwWwwwwwwwwwwwwwwwwwwuwwwwwwwwwwwww

TABLE 14.4. (contd)

* kK
xkk
xk Kk
* kK
xkk
* kK
* kK
* k%
* kK
*kk
* kK
* k&
* kK
* ok ok
* kK
* kK
*k Kk
* kK
*kk
xkk
Kk k&
* kK
*kk
* kK
kKK
k& &k
* kK
kkk
* kK
* kK
* kK
* kK
* k&
* k&
Xk &k
*kk
* kK
* kK
* kK
* kK
k& &k
k k&
x kK
* kK

. List= WAC 173-303-9905 Constituents

Drinking Water Standards
Standard Agency Exceeded

Full Name

7,12-dimethylbenz[a]anthracene
3,3’ -dimethylbenzidine
Thiofanox

Alpha, alpha-dimethylphenethylamine
Dimethyl phthalate
Dinitrobenzene
4,6-dinitro-o-cresol and salts
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene

Di-n-octyl phthalate
Diphenylamine
1,2-diphenylhydrazine
Di-n-propylnitrosamine
Ethyleneimine

Ethyl methanesulfonate
Fluoranthene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3~-cd)pyrene
Isosafrole

Malononitrile

Melphalan

Methapyrilene

Metholonyl

2-methylaziridine
3-methylcholanthrene

4,4’ -methylenebis (2-chlorcaniline)
2-methyllactonitrile

Methyl methacrylate

Methyl methanesulfonate
2-methyl-2-(methylthio) propionaldehyde-
Methylthiouracil

1, 4-naphthoquinone
l-naphthylamine
2-naphthylamine

P-nitroaniline

Nitrobenzine

p-Nitrophenol
N-nitrosodi-n~butylamine
N-nitrosodiethanolamine
N-nitrosodiethylamine
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Constituent
Code Name

Cc64
ce65
C66
cé67
Cc70
Cc71
c717
c78
Cc79
c80
c87
Cc90
c91
c92
c93
Cc94
c95
c98
DO1
D02
D03
HO3
HO4
HO5
HO6
HO9
H11
H12
H15
H40
H62
H68
101
106
109
121
128
129
130
131
132
133
I34
142

DISULFO
DIMETHO
METHPAR
PARATHI
CYANIDE
FORMALN
PERCHLO
SULFIDE
KEROSEN
AMMONIU
CITRUSR
PARALDE
STRYCHN
MALHYDR
NICOTIN
ACRYIDE
ALLYLAL
CHLPROP
PCDD’ s
PCDF's
2378TCD
ETHCARB
ETHCYAN
ETHOXID
ETHMFETH
Is ITY
PRUrYLA
PROP YNO
2,4,5-T
FTHALLI
LHYDRAZ
HEXONE
ACETONE
ISOPHER
BUTANOL
TRIBUPH
TAF
ACENAPH
FLRENE
ANTHRA
PYRENE
ETHBENZ
STYRENE
BDCM

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

1000
10000

1000
10000

500

100
10000
10000
10000
.C 0
.01un
.01C
10000
1000n

100
100¢
1000+

10

10000
10
10

1in

;;mu

TABLE 14.4. (contd)

stituent List= WAC 173-303-9905 Constituents

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

13
Kk
KAk
Kk
13
Kk k
ARk
Ak
* Kk
*hk
*hk
ok
*hk
*k Kk
*hk
Ll 0 EPAP
* Ak k
*hk
ok
* Ak
* Ak
AR
*hk
*hk
*hk
* Ak
E 22
23
*hk
*hk
Ak k
*hk
*hk
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Full Name

Disulfoton
Dimethoate

Methyl parathion
Parathion

Cyanide

Formalin

Perchlorate

Sulfide

Kerosene

Ammonium ion

Citrus red
Paraldehyde
Strychnine

Maleic hydrizide
Nicotinic acid
Acrylamide

Allyl alcohol
3-chloropropionitrile
Pcdd’s

Pcdf’s

2,3,7,8 TCDD

Ethyl carbamate
Ethyl cyanide
Ethylene oxide

Ethyl methacrylate
Isobutyl alcohol
N-propylamine
2-propyn-1l-ol
2,4,5-T

Thallium, filtered
Hydrazine, Low Detection Level
Methyl Isobutyl Ketone
Acetone by VOA
Isopherone

1-Butanol
Tributylphosphoric Acid
Tetrahydrofuran
Acenaphthene
Fluorene

Anthracene

Pyrene

Ethyl benzene
Styrene
Bromodichloromethane
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TABLE 14.5.

Well
name

2-E25-26
2-E25-28
2-E25-32P

Well
name

2-E25-26
2-E25-28
2-E25-32p

Well
name

2-E25-26
2-E25-28
2-E25-32P

Well
name

2-E25-26
2-E25-28
2-E25-32P

Well
name

2-E25-26
2-E25-28
2-E25-32pP

Collection
date

01NOV89
270CT89
31oCT89

Collection
date

01NOV8B9
270CT89
310CT89

Collection
date

01NOV89
270CT89
310CT89

Collection
date

01NOV8B9
270CT89
310CT89

Collection
date

01NOV8B9
270CT89
310CT89

Constituents wif
October Throu

Duplicate
sample
number

Duplicate
sample
number

Duplicate
sample
number

Duplicate
sample
number

Duplicate
sample
number

L
<
B e

vember 1989

FPOTASS FSTRONT
PPB PPB
100/. 10/.
4200 110
3610 99
4060 115
FBARIUM BETA
PPB PCI/L
6/1000 8/50
12 3.02
13 14.1
13 2.62
IRON MAGNES
PPB PPB
30/300s 50/.
78 5560
38 5490
196 5060
RADIUM RU-106
PCI/L PCI/L
1/5 172.5/30r
*-0.00775 *-1.01
*-0.00975 *6.97
*,00330 *-17
SULFATE TC
PPP PPB
500, 0000s 1000/.
1. o0 18900
12500 19000
11700 17100

FBORON
PPB
10/.

22
<10
<10

CALCIUM
PPB
50/.

20100
17700
17200

FMAGNES
PPB
50/.

5400
5440
5570

SILICON
PPB
50/.

13500
16000
9710
TDS
5000/500000s
95000

129000
25000

ALPHAHI AM-241
PCI/L PCI/L
4/15 .10/304d
1.14 *.00128
1.06 *0
*.213 *.00272
FCALCIU CHLORID
PPB PPB
50/. 500/250000s
19600 2900
17600 3100
19300 2900
NICKEL NITRATE
PPB PPB
10/. 500/45000
<10 1100
<10 1600
22 1100
FSILICO SODIUM
PPB PPB
50/. 200/.
13000 9060
15900 9780
10900 5390
TRITIUM TURBID
PCI/L NTU
500/20000 .10/1
2730 .200
1350 .200
1040 .700

at Least One Detected Value for the Grout Treatment Facility,

ARSENIC FARSENI BARIUM
PPB PPB PPB
5/50 5/50 6/1000
6 7 12
9 8 13
<5 <5 13
CHROMUM CO-60 Ccs-137
PPB PCI/L PCI/L
10/50 22.5/100r 20/200x
<10 *~0.379 *2
<10 *~-3_46 *-4.52
33 *-2.03 *3 .51
POTASUM PU-238 PU39-40
PPB PCI/L PCI/L
100/. 17/1.6d 17/1.24
4350 *-0.00144 *,00431
3670 *-0.00144 *,00168
3710 *-0.00484 *-0.000165
FSODIUM SR 90 STRONUM
PPB PCI/L PPB
200/. 5/8 10/.
8790 *-0.245 113
9700 *-0.143 99
5870 *~0.192 104
U VANADUM FVANADI
PCI/L PPB PPB
.50/600d 5/. 5/.
1.04 24 19
.925 37 38
.683 13 14
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DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

The following monitoring wells have been completed and are ready for
ground-water sample collection:

e 299-E24-19 o 299-E27-15
e 299-E25-40 o 299-E33-31
o 299-E25-41 e 299-E33-32
e 299-E27-12 o 299-E33-33
e 299-E27-13 e 299-W10-15
o 299-E27-14 e 299-W10-16.

The locations of these wells and the waste management area that contains each
well are shown in Figures 15.1 through 15.7. During construction, adio-
logical and chemical monitoring data were collected, the geology was des-
cribed, and the wells were geophysically logged with a natural gamma probe
and inspected with a downhole television camera. Slug testing and develop-
ment were performed on each well after it was completed.

!lI\TCD I_EVELS

Water-level monitoring will begin after the wells have been surveyed
for location and elevation. Water-level measurements will also be taken
before sampling.

WATEP rUCMTSTRY DATA

The 12 new CY 1989 monitoring wells and 25 existing monitorii wells are
scheduled for sample collection in February 1990 (Table 15.1).

15.2
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- FIGURE 15.6.
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Monitoring Well Locations for Waste Management Area TX-TY
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TaptE 15.1. Sampling Schedule

Well

1989(3\ .

for the Single-Shell Tanks

Oct Nov Dec Jan

299-E24-13
299-E£25-2

299-E25-1

299-E£25-13
299-E25-15
299-E25-16
299-E33-19
299-E33-20
299-E33-1

299-E33-5

299-E£33-8

299-E33-9

299-E33-18
299-E33-21
299-E33-24
299-E33-27
299-E27-7

299-W10-3

299-W10-8

299-W10-9

299-W10-10
299-W10-11
299-W10-12
299-W11-23
299-W11-24
299-E£24-19
299-E£25-40
299-E25-41
299-E£33-31
299-E33-32
299-E33-33
299-E27-12
299-E27-13
299-E£27-14
299-E27-15
299-W10-15
299-W10-16

<3< 2 3K B 5K 3K D<K DK DK 3K D€ B¢ D¢ D¢ DK D D D D D B D¢ D¢ DX DX DC D D D¢ D¢ D¢ < D¢ D¢ D¢ D¢ I

-
1
o

Iz
[-1}
i

g
=

s
= |3
><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><h o

C
[
=
C
=
—

>
I 5K 5K 5K 0< 3K 3¢ D€ D<K 5< D<€ D<K D<€ D<€ D<€ D<€ D€ ¢ 5< 5 5€ D D<C D< >< >< lg

(a) The following notations are used in * is table:

X

15.10

sampled for the long constituent list (WAC 173-303-9905).
sampled for the regular const Jent list (40 CFR 265).






current planned location and approximately 100 ft north of the trench.
Wells 299-E27-8, 299-E27-11, and 299-E34-2 are also used to monitor Waste
Management Area 2 (200 Areas LLBGs).

DRILLING AND HYDROGEOLOGIC CHARACTERIZATII
Drilling of the following monitoring ells was completed this quarter:

299-E27-16

299-E33-36

299-E33-37.
Completion and development of these wells are in progress. Drilling of the
fourth, and last, planned monitoring well (299-E34-8), is expected to begin
in the first quarter of CY 1990. The locations of these wells are shown in
Figure 16.1. During drilling of these wells, radiological and chemical moni-
toring data were collected, the geology was described, and the wells were
geophysically logged with a natural gamma robe. Well installation and
completion data will be provided when all wells have been completed.

16.2
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