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FIGURE 27. Chromium Concentrations (ppb) for Wells 199-H3-1 (1),
199-H4-3 (3), 199-H4-4 (4?, 199-H4-5 (5), and
199-H4-6 (6), June 1985 through May 1986

700000 1
A
600000 - ,
Py
500000 + s
.3
4000004 3 .- )
" Bomencan ¥ 1
300000 .
3. .
*3eeeee- 3
200000 A
T ety S
== -4 N
100000 AN ATy
AY 4 ~
~ Pid AN A4
2. & v g =
o e B R g
bl - T T T T Y — T
JUNBS SEPBS DECB8S MARBG JUNBE
Collection date
Horizontal solid line is detection limit

FIGURE 28. Sodium Concentrations (ppb) for Wells 199-H3-1 (1),
T 19" 14-3 (3), 199-H4-4 (4). 199-H4-5 (5), and
199-H4-6 (6), June 1985 th 1gh May 1986
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TAm € 10, Analytical Results of Spiked Samples Containing
Anions, April 1986

Ions UST Analysis WHC Analysis Target Range
Fluoride 2,020* 1,420 1,400 to 2,000
Nitrate 20,600~ 18,800 17,300 to 19,900
Chloride <500 <300 ...(a)
“11fate 64,300 60,300 53,000 to 73,000
Phosphate <1,000 <500 G

* This result is outside « -~ 2 irg. rai_:.

(a) Target range not provided by the vendor.

TABLE 11. Analytical Results of Spiked Samples Containing
Pesticides and Herbicides, January 1986

Pesticides UST Analysis Target Range
2,4-D 0.26 (@) 0.19 to 1.0
2,8,5-TP Silvex 0.85 0.45 to 2.5
Toxaphene 5.2 3.1 to 8.5

(a) Result below detection level; not reported in
data base.
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able nature of river level changes precludes a simple method for removing these
pe urbations from the aquifer test data. These effects will be st notable
close to the river and in highly transmissive units. The Ringold silts and
clays have a much lower transmissivity, which may effectively damp short-term
river changes.

Analysis of the Aquifer Testing Data. Aquifer testing data will be inter-
preted as an iterative process of analyzing the formation parameters and
predicting aquifer response. The data from each test will undergo Theis and

Cooper/Jacob analysis (Freeze and Cherry 1979) to determine approximate forma-
tion | ‘ameters. These values will be compared with nearby values for the
same unit and with the overall values previously estimated by Mitcl 1 and

11iams (1985) ¢ ‘ing numerical model calibration. The estimated values of
ismissi ar s 1 Livity will then be used for an analysis of the effects
hhe Colu a River on aquifer test results. River level measurements and

estimated site transmissivities will be used in the model developed by Mitchell
and Williams (1985) to estimate the ground-water level fluctuations attributable
to surface water changes. These effects will be removed from the data and the
data re-analyzed with the Theis or Cooper/Jacob methods (Freeze and Cherry
1979). TI analysis will start with wells adjacent to the river and progres-
sively update the site transmissivity values toward the more distant wells.

Tl jterative process of revising the spatial distribution of transmissivity

and analyzing aquifer response will continue until the aquifer parameters
converge or the site is described to the extent possible. Aquifer testing may
also include existing wells on a selective basis. The ‘:cision to test

existing wells will be based on the knowledge of site properties and the quality
of ta obtained from tests at the wells installed during the first drilling
phase.

Sampling and Analysis

The routine monthly sampling effort already in progress will be continued
an then expanded as new wells are completed and added to the network. The
existing effort has been discussed in detail in a previous chapter; therefore,
only a summary is provided here. Some eventual changes to the current routine,
such as a reduction in sampling frequency from monthly to quarterly (or to

116
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Washington State Department of Ecology. July 1986 (Amended). Dangerous Waste

Regulations. Washington / 1inistrative Code, Chapter 173-3r", Olymp ,
Washington. ’

125



APPENDIX A

DRILLING LOGS




APPENDIX

DRILLING ' 065

This appendix gives drilling logs for six 100-H Area wells:

199-H4-2, 199-H4-3, 199-H4-4, 199-H4-5, and 199-H4-6. Th

¢ :ription of the drilling activit
penetrated.

and of the

A.l

i0logic

T¢
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199-H3-1,
contain a
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APPENDIX B

PROCEDURES FOR SAMPLE 011 FECTION,
CHAIN-OF-CUSTOAV AND FT 1ENTS




APPENDIX B

Ul Fne cAMolE COLLECTION,
ruAI?"f"" “W’ [al\ 1% |W“Tc

This appendix gives procedures used in the RCRA Compliance onitoring
Project for samp’ collection, chain-of-custody and field measurements. These
procedures have been extracted from PNL's Environmental Monitoring Pre~~dures
manual (Earth Sciences Department, 1986).

B.1


















Turn off the submersible pump when the well
pumps dry.

Wait for the well to recharge. This should be
about 15 minut , but may take as long as 30
minutes.

Measure the depth to water using the electric
tape. Make sure that the water level is above
the pump intake.

Turn the submersible pump back on. Collect the
samples that are designated for collection with
the submersibl pur

B.7
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APPENDIX E

DANGEROUS WASTE CONSTITUENTS LIST BY CATEGORY
















TABLE E.1. Dangerous Waste Constituents List (cont)
Constituent Method(a)

139 Diethylarsine SW-846, 8240
140 N,N-Diethylhydrazine Sw-846, 8240
141 Carbophenothion SW-846, 8140
142 0,0-Diethylphosphoric acid, O-p-

nitrophenyl ester Unavailable
143 Diethyl phthalate SW-846, 8270
144 Thionazin Unavailable
145 Diethylstilbesterol SW-846, 8330
146 Dihydrosafrole SW-846, 8270
147 3,4-Dihydroxy-alpha-(methylamino)methyl

benzyl alchol Unavailable
148 Diisop fluorophospl :e Unstable
149 Dimethoate SW-846, 8140
150 3,3'-Dimethoxybenzidine SW-846, 8270
151 p-Dimethylaminoazobenzene SW-846, 8270
152 7,1. )imethylbenz(a)anthracene SW-846, 8270
153 3,3'Dimethylbenzidine SW-846, 8270
154 Dimethylcarbamoyl chloride Unstable
155 1,1-Dimethylhydrazine GC/MS, Dir. Inj.
156 1,2-Dimethylhydrazii GC/MS, Dir. Inj.
157 Thiofanox SW-846, 8270
158 alpha,alpha-Dimethylphenethylamine SW-846, 8270
159 2,4-Dimethylphenol - SW-846, 8270
160 Dimethyl phthalate SW-846, 8270
161 Dimethyl sulfate Unstable
162 Dinitrobenzene SW-846, 8270
163 4,6-Dinitro-o-c1 :0l and salts SW-846, 8270
164 2,4-Dinitrophenol SW-846, 8270
165 2,4-Dinitrotoluene SW-846, 8270
166 2,6-Dinitrotoluene SW-846, 8270
167 Di-n-octyl phthalate SW-846, 8270
168 1,4-Dioxane SW-846, 8240
169 Diphenylamine SW-846, 8270
170 1,2-Diphenylhydrazine SW-846, 8270
171 Di-n-propylnitrosamine SW-846, 8270
172 Disulfoton SW-846, 8140
173 2,4-Dithiobiuret Unavailable
174 Endosulfan SW-846, 8080
175 Endrin SW-846, 8080
176 Ethyl carbamate GC/MS, Dir. Inj.
177 Ethyl cyanide GC/MS, Dir. Inj.
178 Ethylenebisdithiocarbamic acid Unavailable
179 Ethyleneimine SW-846, 8270
180 Ethylene oxide GC/MS, Dir. Inj.
181 Ethylenethiourea SW-846, 8330
182 Ethylmethacrylate SW-846, 8240

E.5
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TAmE F 1, Dangerous Waste Constituents List (cont)

Constitr=nt

354
355

358
359
360
361
362

Silver and compounds
Silver cyanide

Sodium cyanide
Streptozotocin

Strontium sulfide
Strychnine and salts
1,2,4,5-Tetrachlorobenzene
TCDD

Tetrachloroethane
1,1,1,2-Tetrachlorethane
1,1,2,2-Tetrachlorethane
Tetrach ;hylene
Tetrachioromethane
2,3,4,6-Tetrachlorophenol
Tetraethyldithiopyrophosphate
Tatraethyl lead
_traethylpyrophosphate
Tetranitromethane

Thallium and compounds
Thallic oxide

Thallium (1) acetate
Thallium (1) carbor :e
Thallium (1) chloride
Thalli._ (1) nitrate
Thallium selenite
Thallium (1) sulfate
Thioacetamide
Thiosemicarbazide

Thiourea

Thiuram

Toluene

Toluenediamine

o-Toluidine hydrochloride
Tolulene diisocyanate
Toxaphene

Bromoform
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichloromethanethiol
Trichloromonofluoromethane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4,5-T
2,4,5-TP (Silvex)

E.9

Method(a)

Table

SW-846, 6010
SW-846, 6010
SW-846, 9010
Unavailable
SW-846, 6010
SW-846, 8270
SW-846, 8270
EPA #613
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW """, 8240
SW-s40, 8240
SW- 5, 8270
Unstable
Unavailable
SW-846, 8140
Unavailable
SW-846, 7840
SW-846, 7840
SW-846, 7840
S\ 346, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
Unavailable
Unavailable
SW-846, 8330
SW-846, 8270
SW-846, 8240
SW-846, 8270
SW-846, 8270
Unstable
SW-846, 8080
SW-846, 8240
SW-846, 8270
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8270
SW-846, 8270
SW-846, 8150
SW-846, 8150
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TARIF E.3.

Acetophenone

Warfarin
2-Acetylaminofluorene
4-Aminobyphenyl
5-(Aminomethyl)-3-ioxazolo]l
Amitrole

Aniline

Aramite

Auramine

Benz[cJacridine
Benz[a]anthracene

Benzene, dichloromethyl
Benzenethoil

Benzidine
Benzo[b]fluoranthene
Benzo[j]fluoranthe:
Benzo[a]pyene

p Benzoquinone

Benzyl chloride
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl) ether
Chlornaphazine
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-sec-Butyl-4,6-dinitrophenol
Chlorinated benzenes
Chloroalkyl ethers
p-chloroaniline
p-Chloro-m-cresol
1-Chloro-2,3-epoxypropane
2-Chloronaphthalene
2-Chlorophenol

Chrysene

Cresols
2-Cyclohexyl-4,6-dinitrophenol
Dibenz[a,h]acridine
Dibenz{a,j] acridine

Dit z[a,h]anthracene
7H-Dibenzo[c,g]carbazole
DibenzoEa,e%pyrene
Dibenzola,h ]pyrene
Dibenzo[a,e]pyrene
Di-n-butyl phthalate
1,2-0ichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

E.12

243

Semi-Volatile Organics

3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Diethyl phthalate
Dihydrosafrole
3,3'-Dimethoxybenzidine
p-Dimethylaminoazobenzene
7,12-Dimethylbenz{a]anthracene
3,3"'-Dimethylbenzidine
Thiofanox
Alpha,alpha-Dimethlphenethylamine
2,4-Dimethylphenol
Dimethyl phthalate
Dini1 .benzene
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
Ehtyleneimine
Ethyl methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Hydrazine
Indeno(1,2,3-cd)pyrene
Isosafrole
Maleic hydrazide
Malononitrile
Melphalan
Methapyrilene
Metholonyl
2-Methylaziridine
3-Methyicholanthrene
4,4' -Methylenebis(2-chloroaniline)
2-Methyllactonitrile
Methyl methanesulfonate
2-Methy1-2-(methylthio)
propionaldehyde-o-
(methylcarbonyl)oxime
Methylthiouracil




245
246
247
248

255
256
261
264
265
266
267
269
271
272

274
275
276
278
284
286
287

289
290
297
299
303
309
310
312
322
323
330

348
349
353
359
360
365
366
368

TABLE E.3. Semi-Volatile Organics (cont)

Naphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
Nicotine and salts
p-Nitroaniline
Nitrobenzine
4-Nitrophenol
N-Nitrosodi-n-butylami
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nit1 jodimethylamine
N-Nitrosomethylethylamine
N-Nitroso-N-methylurethane
N-Nitrosomethylvinylamine
N-Nitrosomorpholine
N-Nitrosonornicotine
N-Ni- sopiperidine
Nitrosopyrrolidine
5-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol

1enylenediamine
Phthalic acid esters
~-Picoli
Pronamide
Reserpine
Resorcinol
Safrol
Strychnine and salts
1,2,4,5-Tetrachlorobenzene
~ 3,4,6-Tetrachloropl 101
Iniuram
Toluenediamine
0-Toluidine hydrochloride
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
0,0,0-Triethyl phosphorothioate
sym-Trinitrobenzene
Tris(2,3-dibromopropyl) phosphate

E.13
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APPENDIX .

9 Asgnnnmrr IQA) PLAN

This appendix presents the text of the QA Plan used for the RCRA
Compliance Ground-Water Monitoring Project. The plan is used to identify
specific elements of PNL's QA Program that are applicable to the project.

The QA Plan includes information on: project organization, the QA
Program; design control and method review; procurement; instructions,
procedures, and drawings; document control; identification and control of
items; performance of inspections and tests; control of measuring and test
¢ 1ipment; status of inspection, test, and operating condition; nonconformance
and corrective actions; and QA records and audits.

F.l

























QA PLAN ED-41, REV 1 Page 8 of 19
Projects: Hazardous Material Monitoring Project/RCRA
Compliance Ground-Water Monitoring Project

e Computerized data files shall contain pertinent field and lab
notations that may affect the interpretation of the results.

e Data that are suspect (out of range as determined using control
charts or other checks and statistical analysis) shall be flagged
as such in order to caution users of such data. Suspect data
will be brought to the attention of the laboratory by the Data
Evaluation Task Leader for possible corrective action. Resolution
of susj . " “a shall be doo 'nted in} )ject :cords and trac )le
to the reviewer, data base, and " .

6. System Maintaii | Software and Support Software

System maintained software {s software that is installed and main-
tained at the computer system level rather than at the user level
(e.g., commercial software such as LOTUS 1-2-3, RS/1, or DISSPLA).

Support software is 1) Software that may be easily and exactly
verified, and that performs a simple function such as, change in
data format or plotting of "ita, or 2) A stream of commands or
sequence of streams of commands executed to utilize system main-
tain?d ;oftware (the system maintained software generates reportable
results).

When an application of such software is to be reported to a sponsor,
the following control of application runs is required.

e Code documentatfon shall be located in files of (or available to)
the user. A description of the configuration of hardware shall
be included as a project record. Support and system-maintained
software shall be identified by version nui " :r and date.

e Record of application runs, program and results, including a 1isting
of the application (referenced to 1e application pro. m) shall
be maintained in project files and identify date, program, user,
data and results document.

The user, or his designee, shall review, initial and date application
runs to confirm that results are reasonable.

F.9

























QA PLAN ED-41, REV 1 | je 16 of 19
Projects: Hazardous Mai ‘fal Monitoring Project/RCRA
Compliance Ground-Water Monitoring Project

Laboratory Record Books (numbered)
Other notebooks, logbooks
Drawings

Well inspection documentation
Reviews

Records Plan/Index (ref., MG 4.3)

Rect Retenti...:

° Retention periods for project recor : (record copy only) are specified
I DOE Order 1342.2.

° Nonrecord copy retention is determined by the file custodian and
project manager.

L Retention times and disposition are documented in the Records Inventory
and Disposition Schedule for the RCRA Ground-Water Monitoring and
Hazardous Materials Monitoring Project.

° Laboratory Record Books shall be returned to the Technical Library
upon completion of the project for storage indefinitely.

Records Maintenance/Storage:

Records shall be maintained in project files and subfiles. Records
maintenance shall be the responsibility of those custodians listed
in the Master File Index and Task/S task File Indexes. While in
the project file state, records shall be protected from damage or
loss in order to avoid potential delays or additional costs of re-
placement.

Records Transmittal/Disposition:

Reproducible copies of all project records with 1 entfon times of
15 years or longer shall be transmitted to the Battelle or Federal
Records Center annually, after two years of records have been gener-
ated. A record of this transmittal 1isting all records transferred
and uniquely identifying them shall be documented and retained by
the Project Manager,

Prior to this transmittal, the QA r resentative and Project Manager
or designee shall check a sample of .he turnover package to verify
that sponsor requirements have been 2t and that the records are
legible and complete.














































































































































Dsts
o May 1986

onitoring
1985 ¢

'}
June

pliance Ground-Yater

183-H Solar Evaporation Basins,

TABLE 4.3
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RCRA Compliance Ground-Water Monitoring Data
183-H Solar Evaporation Basins, June 1986 to May 1988

Bl G.3 Raw Data, Constituent List = WAC 173-303-9905

Constituent Detection
Code Abbrev Units Linit Yell Date Rep Lab Concentration
199 UNKNOWN PPB 0 199-H3-1 22JANBE 9.00

G.57

























RCRA Compliance Groundwater Monitoring Project
183-H Solar Evaporotion Bosins, June 1985 to May 1986
Constituent List=Drinking Woter Stondards Constituent=A21 MERCURY PPB

T T T T - 1 —_——T
JUNBS SEPBS DECS8S MARS86 JUNBE

Collection dale

Horizontol solid line is detection limit

Constituent ListsDrinking Water Standords Canstituent=A21 MERCURY PPB

0 A A A A A
T T - T T T T r

199-H3~-1 199~-H4-6 199-H4-3 199-H4-4 199-H4-5

Well name

H.7
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RCRA Compliance Groundwater

Monitoring Project

183-H Solar Evoporation Basins, June 1985 to May 1986

Constituent List=Drinking Woter Standords Constituent=A51 LEADGF PPB
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RCRA Compliance Groundwater Monitoring Project
183-H Solar Evaporation Basins, June 1985 to May 1986
Constiluent List=Site Specific Conslituent=A93 MEYHYCH PPB
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9.1 mg/L

0.025T + 0.0209 Ran 0.15

Nitrate (as N) s

(as Nitrate) 0.66 - 40.3 mg/%
Ph¢ iate s = 0.0348T + 0.0046 Range: 0.018 - 3.69 mg/%
Sulfate s = 0.0469T + 0,774 Range: 6.31 - 98.3 mg/%

Where T is the true concentration, in mg/%.
In the tables, the following definitions apply:

WHC = Lab results from Westinghouse Hanford Company
HF = Lab results from Hanford Environmental Health Foundation
UST Lab results from United States Testing Company.
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TABLE 1.6. Results of Anion Analysis (April 1986) (cont)
A c.1fate (ppb)

H~11 Code Well Name WHC REDOE — _veT o Comn 1ts
1873 199-H: 38,400 37,000 38,000
1877 199-H4-3 129,000 136,000 328,000 >2s
1878 199-H4-4 32,800 34,000 33,100
1890 199-H3-1 69,500 70,000 65,800
4402 399-2-1 17,200 16,300 18,500
4403 399-1-1 15,600 - 15,700 17,200
4 3 -1-4 17,500 17,400 18,400
4410 399-4-1 26,100 26,000 27,500
4802 699-519-E13 23,900 47,000 53,600
0899 0899 <30 <500

I.21






























TABLE 1.9. Results of Metals Analysis (March 1986) (cont)

Cadiym (ppm)

Well fode  We  Name T - Comments
1873 199-H4-5 8,600 8,730 A1l OK
1874 199-H4-6 21,000 22,500
1877 199-H4-3 520,000 568,000
1878 199-H4-4 103,000 101,000
1890 199-H3-1 21,000 20,800
4402 399-2-1 13,100 13,700
4568 399-4-7 16,000 15,800
4806 399-1-5 16,100 16,100
4837 399-1-6 7,200 8,020
0899 0899Q <500 476

1.31
























TABLE 1.12.

Organic Analyses from PNL and UST Labs

(November/December 1985)

1,1,1-Trichloroethane

Well Code Well Name PNL ner
1873 199-H4-5 0.28 <10
1874 199-H4-6 2.26 + 0.08 <10
1877 199-H4-3 0.49 <10

. 1878 199-H4-4 0.51 <10
1890 199-H3-1 0.84 <10
4400 399-T-1 0.87 <10
4402 399-2-1 1.29 <10
4403 399-1-1 1.21 )
4404 399-1-2 0.84 <10
4406 399-1-3 -——- <10
4407 399-1-4 0.57 <10
4408 399-8-2 17.87 + 0.34 <10
4410 399-4-1 0.87 <10
4802 699-519-E13 0.70 <10
4804 699-5S30- [5A 2.74 + 0.12 <10
4806 399-1-5 0.55 <10
4837 399-1-6 0.63 <10
4839 399-3-7 -———- <10
4896 399-T-2 0.38 <10
0899 0899(B) 09 <10

1.39

Comments

>2s (3.0 ppb)






TABLE 1.12. Organic Analyses from PNL and UST Labs
(November/December 1985) (cont)

Perchlor~~**'rlene
Well (nda Well Name PNL usT C~mments

1873 199-H4-5 0.75 <10
1874 199-H4-6 10.96 + 0.04 <10
1877 199-H4-3 3.36 <10
1878 199-H4-4 3.06 <10
1890 199-H3- 3.33 <10
4400 399-T-1 .58 <10
4402 399-2-1 14 <10
4403 399-1-1 4.14 <10
4404 399-1-2 6.18 <10
4406 399-1-3 ——-- <10
4407 399-1-4 6.27 <10
4408 399-8-2 13.65 = 0.19 <10
4410 399-4-1 7.67 <)
4802 699-519-E13 2.59

4804 699-S30-E15A 2,77 *

4806 399-1-5 4,96

4837 399-1-6 4.12

4839 399-3-7 ——--

4896 399-T-2 3.91

0899 0899(B) 0.06

[.41










































































































































