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'1 ANNUALWATERQUALITY DATA REPORT
FOR THE WASTE ISOLATION PILOT PL._[ '

!
1.0 INTRODUCTION

I
This is the fourth Annual Water Quality Data Report for the Waste IsolatLon

I Pilot Plant (WIPP) in southeastern New Mexico (Figure 1.1). The WIPP project.s operated by the United States Department of Energy (DOE) for the purpose of

i providing a research and development facility to demonstrate the safe disposalot"transuranic radioactive wastes generated by the defense activities of the

'jnLtedStates Government. This report presents water quality data collected

:I from january 1988 through December 1988 from 16 designated pre-operational

(WIPP facility) monitoring wells, two additional wells, and 10 privately-owned

I wells in the vicinity of the WIPP. Additionally, water samples were collected

from the Air Intake Shaft during shaft construction activities at the WIPP.

i Table 1.1 lists pertinent information regarding the monitoring wells sampled,
sampling zone, dates pumped, and types of samples collected during 1988.

I Figure 1.2 locates the wells sa_npled£n the WIPP vicinity during 1988.• J

Of the 18 wells sampled in 1988, 11 were sampled for the third time, two were

I sampled for the second time, and three wells were sampled for the second and

third times. In 1988, two wells were sampled for the first time by the WIPP

i Water Quality Sampling Program (WQSP). Comparative data from previous

samplings of these wells can be fou_IdLn several publications" Uhland and

I Randall (1986), Uhland et al. (1987), Randall et alo (1988), and in Section :
2.0 of this report.

i
in addition to the regularly scheduled WQSP monitoring wells, ten privately-

I owned wells were sampled in 198S. Nine of these wells provide water for live-
stocK and one well provides water for human consumption. Of the ten private

wells sampled in 1988, one well was sampled for the third time, eLght welzs

I were sampled for the second time, and one well was sampled for the first and

second times. Comparative data from previous samplings of the private wells

I can be found £n Uhland and Randall (1986), Uhland et al, (1987), Randall ,._t

al. (1988), and Ln Section 3.0 of this report.
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Figure 1.1. Locationof the Waste IsolationPilot Plant.
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I
m TABLEI.l

1988WELLSAMPLINGLOG

I
APPROXIMATE FEET

m WELL UNIT 1988 GALLONS 8TOCTO PUMP SAMPLENAME SAMPLEDROUNO DATESPUMPEO PUMPED PUMPINTAKE TYPE FYPE
......... .-.. ....... ......... ........ .........-..... ...... ......... .... ....... ................ ..

I H-IS CULEBRA 2 01107- 01/13 IlO0 845 ADP RgM/RBPISNL(bi
H-t4 CULEBRA 2 01/18- 01/27 3000 535 AOP WQH/RBP/SNL

i g[_-19 CULEBRA 2 01126- 02112 3050 745 AOP RQM/RBP/SNL
WIPP-30 CULEBRA I 02/02- 03105(_) 3000 612 AOP SNL lc)
H-O5b CULEBRA 3 02/17- 02/24 1450 875 AOP WgH/RBP/SNL
H-OSc MAGENTA 2 02/24- 03/03, 1900 784 AI)P _M/RBPIS_L

I P-14 CULEBRA 3 03t08- 03/16 5550 589 ' AOP WQB/R_/SNLWIPP-25 CULEBRA 3 03/17- 03/28 48000 433 ES WOM/RBP/SNL
H-18 CULEBRA 2 02126- 04107(a) 330(0) 689 ES W_IRBPlSNL

I WIPP-26 CULEBRA 3 04/05- 04/14 9200 173 AOP WGM/RBP/SWL(diH-OTbl CULEBRA 3 04/13- 04125 112400 198 ES WQMIRBP/SNL(di
00E-2 CULE_A 3 04127-05/19 149000 821 ES _M/RBP/SNL(di

i H-O8b CULEBRA 3 06/01- 06/011 4600 584 AOP 9_/RBPISNL
H-Ogb CULEBRA 3 06114- 06121 5150 634 AOP WOM/RBP/SNL
H-04c MAGENTA 3 07/12- 07/19 700 358 AOP WOMIRBP/SML
H-06c r_GEWlA 3' 07119- 07/26 2200 483 AOP WQMIRBP/SNL

I H:OSc MAGENTA 3 08109- 08/18 2500 759 AOP RQM/RBP/SNLWIPP-IN CULEBRA 3 08/17- 08/29, 5300 754 AOP WQM/RBP/SNL
H-OI CULEBRA I 09/19- 10107 5300 650 AOP ROt4 le)

I AIS CULEBRA 10128 717 WQMIRBP/SNLif)H-15 CULE_A 3 10125- 11108 2200 850 AOP ROM/RBP/SNL
H-12 CULEBRA 3 11/08- 12114 2900 808 AOP WQM/RBP/SNL

n -m_-_-_--_-_-_-_-_m--_--_-_-_-m---_m_e_m_u_m_-_---_-_-_-_-_mm_m-m-

Abbreviations:
AIS Airintakeshaft

AOP Airdrivenpiston ,.8TOC Belowtopofcasing
ES Electricsubmersible

i RBP RadioIogicBaseLineProgramSNL SandiaNationalLaboratories(SiteCharacterizationProgram)
WONWaterquality monitoring

I Notes:
(ai PumpingsystemoperatedbySandiaNationalLaboratories.
(bi Noanalysesfor dissolved gases andredox couples.

I lc) Serial samplefield analysesandfinal sampleanalysesbySNLonly.(diNoanalysesfordissolvedgasses.
le)Serialsamplesfieldanalysesonly.

I if) Valuesreflect dateof samplinganddepthlocationbelowgroundsurface.Samplescollectedforgeneralchemistry,inorganicconstituents,andradionuclideanalyses.
Samplesalsoprovidedto SNLfor analysis.

!
m
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I

Figure 1.2. Locations of the wells near the Waste Isolation Pilot Plant that

.... .. were sampled during 1988. I

m
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!
i 1.1 SAMPLING PROGRAM SCOPE

The WIPP Water Quality Sampling Program (WQSP) was initiated in January 1985.

i The program's goals are to collect reproducible and representative ground-

water s_mples from water-bearing zones in the WIPP vicinity. The Waste

l isolation Pilot Plant Water Manual WP Revision I
Qual.itySampling 7-2,

(October 1987) was the governing document for the program in 1988. Thi:

manual details the WQSP wells to be sampled and lists the types of analyses
required for the program. Procedures detailing sample collection techniques

i and methods for field anal"_es accompany WP 7-2 are located in the Wasteisolation Pilot Plant Geotechnical and Geosciences Procedure Manual.

I The water quality analytical data obtained by the WQSP directly support four

major programs at the WIPP. These programs include site characterization,

performance assessment (compliance with aO CFR 191), the Radiological Baseline

Program, and the Ecological Monitoring Program. Additionall.y,the State of

I Mexico Environmental Evaluation Group is provided with water samples from
New

each sampling location for independent analysis. Each of these programs

i requires a unique set of analyses and data, but overlap of analytical needs
does occur. The particular set of water sample analyses supporting a given

I program are defined by that program and not by the WQSP. A brief descriptionof each program is given below to illustrate the role of the WQSP at the WIPP.

i Site Characterization

A significant aspect of the site characterization activities conducted by

Sandia National Laboratories (SNL) at the WIPP is to better understand the ,

flow of ground water within the water-bearing units of the Rustler Formation.

I samples to SNL for analysis of appropri.ategeochemical para-
The WQSP provides

meters to evaluate the flow regimes in the Culebra and Magenta Dolomite

i Members of the Rustler Formation. These rock units are considered to be the
most feasible pathways for radionuclide transport in hypothetical repository

I Oreech scenarios. The understanding of the Rustler Formation i,s fundamentallyrelevant to the evaluation of the evaporite environment's ability to contain

l radionuclide waste for long periods of time.

!
|
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7"_i I
Performance Assessment

The WIPP is required to comply with the Environmental Protection Agency's i
(EPA) Environmental Standards for the _anagement and Disposal of Spent Nuclear

Fuel, High Level, and Transuranic Wastes (40 CFR 191). The WQSP supports this ieffort by providing water chemistry data which can be used for predictive

modeling of the potential solubility and transport of radionuclides and

nonradioactive waste components along potential flow pathways. I

mm

Radiological Baseline Program
_mr

The WQSP provides ground-water samples to the Westinghouse Advanced Energy

: Systems Division (WAESD) for a suite of radionuclide analyses as part of the

Radiological Baseline Program at the WIPP. Results from these analyses for

• 1988 are published in the Annual Site Environmental Report for the Waste.

Isolation Pilot Plant (Flynn, 1989, in progress).
W

|Ecological Monitoring Program

The WQSP gathers water quality data on key environmental parameters for ground I

water near the WIPP. The WQSP routinely has formation waters analyzed for

general chemistry parameters, metals, and EPA listed organic hazardous sub-

stances. The volume of
quality data generated requires its reporting in l

water

Sections 2.0 and 3.0 of this report, although a summary of the WQSP participa-

tion £n the Ecological Monitoring Program £s also contained in Flynn (1989), i
in progress.

1.2 GEOLOGICAL SETTING ;'I

The WIPP is located within the Pecos Valley section of the Southern Great

Plains physiographic province (Powers et al., 1978). Geologically, the WIPP |
£s located in the northern portion of the Delaware Basin, the westernmost

basin of the sedimentary basins collectively known as the Permian Basin. l

m

The northern Delaware Basin £s bounded by the Capitan Limestone, a Permian Age
W

reef complex which is the only major source of potable ground water in the

basin. Interior to the basin, and in the WIPP vicinity, eight rock units make i

up the stratigraphic column (Fzgure 1.3). These eight rock units are £mpor-
m

rant to the hydrology at the WIPP. In ascending order, these units are the

Delaware Mountain Group (consisting of the Brushy Canyon, Cherry Canyon, and
g

i
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Bell Canyon Formations), the Castile Formation, the Salado Formation, the

Rustier Formation, the Dewey Lake Red Beds, and the Triassic Dockum Group. 1
1

See Figure 1.4 for a generalized geologic cross section in the WIPP vicinity.m

1

The formations producing sufficient water for sampling at some Locations and I

that are of interest to the WQSP include, in descending order, the Dockum I

|Group, the Dewey Lake Red Beds, the Magenta Dolomite, and the Culebra

Dolomite. Fluids were collected from these formations by the WQSP in 1988, 1

either via WQSP monitoring wells or privately-owned wells. A brief _escrip- 1

t/on of these geological formations and their hydrology follows below.

I
The Dockum Group ts present east of the WIPP and consists of a fine- to

coarse-grained sandstone with interbeds of siltstone and mudstone. Thickness l
1

of the formation varies up to 176 feet Where Lt is present, the formation

overlies the Dewey Lake Red Beds, is itself overlain by surface deposits or
iunsaturated Dockum Group sediments, and contains water under water table to

confined conditions (Nicholson and Clebsch, 1961). The WQSP sampled two

privately-owned wells believed to be completed in the Dockum Group during

1988. l

The Dewey La_e Red Beds are composed of alternating thin, even beds of

siltstone and mudstone with lenticular interbeds of flne-grained sandstone. 1 _

Exploratory drilling did not identify a continuous zone of saturation within

the Dewey Lake Red Beds; however, loca].izedpermeable zones were detected. A
II

few private wells (Barn, Ranch, Falrview, Unger, and Twin) yield water from

the Dewey Lake Red Beds, and those wells are thought to be completed in the
1thin lenticular sands where local ground-water recharge occurs (Mercer,

1983). The WQSP sampled several private wells producing from the Dewey Lake 1
Red Beds in 1988. 1

The Rustier Formation underlies the Dewey Lake Red Beds. The Rustier Forma- 1

tion consists of interbedded anhydrite, gypsum, halite, polyhalite, dolomite,

and limestone. The Rustler Formation is divided into five lithologic units. 1

These units are, in descending order, the Forty-niner Member, the Magel,ta

Dolomite Member, the Tamarisk Member_ the Culebra Dolomite Member, and an 1
1

unnamed lower member consisting of reddish-brown siltstone [nterbedded with

m
I-8 1-
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gypsum or anhydrite, and halite. The Forty-niner and Tamarisk Members are

primarily anhydrite, interbedded claystone, some halite, and potash I

minerals. The Magenta and Culebra Dolomites are areally extensive and are the

• significant water bearing units in the WIPP vicinity. The majority of the- i_

WQSP water samples co£lected during i988 were from the Culebra Dolomite, with i'iIii__il

some from the Magenta Dolomite. 'i

• The Magenta Dolomite Ls a clastic carbonate bed with thin Laminae of !anhydrite. The unit ranges [n thickness from 20 to 30 feet [n the WIPP

.... vicLnL_y Water under confined conditions was sampled in three wells t'rom the

":_/.... Magenta Dolomite by the WQSP in 1988. I

The majority of the waters sampled by the WQSP in 1988 were from the Culebra I

Dolomite Member of the Rustier Formation. The Culebra. Dolomite is the first

continuous water-bearing unit above the Salado Formation (waste facility I
horizon) and is the most transmissive hydrologic unit in the WIPP area. [n

the WIPP vicinity, the Culebra Dolomite ranges from 25 to 30 feet in thickness I
and is a vuggy, finely crystall£ne dolomite (Mercer, 1983). The formation

contains water of variable density ranging from brackish to brine under con-

fined conditions. Testing has shown the Culebra Dolomite to be a hereto- I

geneous, fractured unit with transmissivities varying locally from 7×10 -2 to

._ greater than 1000 feet 2 per day (Mercer, 1983). The greater transmissivity I

values in the Culebra have been reported from well locations south and west of

" . the WIPP. [n this area, the Culebra fluids exhibit relatively low concentra- .

tions of total dissolved solids. [n areas lying east of the WIPP, transmis-

sivities in the Culebra are quite low and fluid samples show high concentra- I
tions of total dissolved solids. Crawley, 1988 utilized a potentiometric

contour map, derived from measured formation pressures in WIPP vicinity we[is, I
to plot regional ground-water £1ow directions over a 12 × 18 mile area

surrounding the WIPP. Crawley estimated these regional flow directions to be

|towards the south and southeast in the Culebra Dolomite. However. since the

water flow in the Culebra Dolomite is affected by fractures, variable fluid

densities, and heterogeneity of the rock, the regional flow directions may I

have little if any relationship to localized flow paths (Crawley, 1988).

Numerous reports have presented chemical data for waters from the Magenta and I
Culebra Dolomites including Mercer (1983), Uhland and Randall (1986), Uhland

|
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I et al. (1987), Robinson (1988), and Randall et al. (1988). This report
continues with the presentatiotl of chemical water quality data for the Magenta

and Culebra Dolomites from numerous wells, some having been sampled for thethird time in 1988.

l 1.3 SAMPLING PROGRAM DESCRIPTION

The WQSP has identified approximately 23 wells for repeated sampling during

I the pre-op_-rational baseline establishment period at the WiPP Additionai

wells have been sampled occasionally upon request of various WIPP programs.

J Three rounds of sampling on the 23 wells were completed by early !989. Da_=a
from the three rounds will establish a pre-operational water quality base Lne

I for the WIPP.

I The WQSP water sampling protocol is defined by the Waste isolation Pilot Plant
Water Quality Sampling Manual WP 7-2_ Revision I (October 1987). The sampling

procedure consists of two types of sampling" serial sampling and final samp-

I ling. Serial sampling is the sequential sampling and field analysis of repre-

sentative water quality parameters while the well is being continuously

I pumped. Serial sampiLng is performed to ascertain when steady-state condi-

tions, in regard to the water quality parameters, are reached. Ideally, ser-

I ial sampling leads to the collection of water samples representing the actual
undisturbed formation water at a particular location. In practice, serial

i sampling leads to the collection of water samples with reproaucible chemis-
tries allowing for alterations to the local ground water by factors associated

with the physical well installation and operations of downhole pumping and

l sampling systems At the WIPP, serial sample parameters are generally moni-

tored on a daily frequency in a mobile field laboratory which is transported

i "o the well location during pumping operations. The parameters most useful, in

identifying a steady-state condition of the water chemistry inc'_ude chloride,

i divalent cations (hardness), and alkalinity, which are analyzed by classic _et

chemistry bench methods (titrations). Also useful are determinations for

t coral and ferrous iron content, which are made by spectrophotometric compari-
sons with a standard concentrations curve. Other serial sampling parameters

I analyzed Ln the field include measurements of pH, Eh, temperature, specie'it
conductance, and specific gravity. After fLeld analyses of the serial

i sampling parameters indicates that steady-state conditions are present, final

I 1-11
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Psamples are collected and forwarded to the contracted analytical laboratori.e

for analysis, i

Contracted laboratories which analyze the final samples for WQSP include H

International Technology Analytical Services (ITAS), United Nuclear Corpora-

tion (UNC) (which is contracted by both the WQSP and Sandia National Labora-

tories to perform analyses), and Westinghouse Advanced Energy Systems Divisi I

(WAESD). See 'Fable 1.2 for a listing of contract laboratories and the analy-

ses they perform. Samples from each well are also provided to the State of I
ID

New Mexico Environmental Evaluation Group (EGG) for independent analysLs.

.... Results from the 1988 serial and final sampling analyses by the WQSP and con I
l

tract laboratories follow in Sections 2.0 and 3.0 of this report.

I
I
!
!
I
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'B TABLE1.2

CONTRACTEDANALYTICALLkl]ORATOR[ES

t HATEROUALITYANALYSES
.......---......-....-----..----.........--.............................................. .... ......................

I INTERNATIONALTECHNOLOGYSANDIANATIONALUNITEDNUCLEAR ENVIRONMENTALWESTINGHOUSEADVANCEDANALYTICALSERVICES LABORATORIESCORPORATIONEVALUATIONGROUPENERGYSYSTEHSDIVISION
........ .......... ...... . ....... ..........--.,....--.... ...... ........--.........--..._..... .... ........... ....... o,-..

I GENERALC_MISTRY _TALS ISOTOPES OISSOL_O_S EERAL CHEHISTRYRAOIONUCLIOES....................... RADlOCARBON ............... RAO]ONUCLlDES .............
ALKALINITY ALUI_Ileum _J_ [0_ ARGON At-241

m BROHIDE ANTIffONYTRACEELEMENTSOXYGEN Am-243CHLORi_ ARSENIC NITRO_N Cm-244
CYAN]DE BARIUM CARBON_X]_ Co-60

I FLUOR[_ BERYLLlUll CARDO[OXIOE Cs-137" [ODIDE BORON I_ETHA_ H-3
NI[RATE CAOflIUM ETHANE K-40

• pH CALCIUR C-3 Np-237

I PHENOL[CS CESlull C-4 Pu-238PHOSPHATE,TOTAL CHROIIIINI C-5 Pu-239/Pu-240
F[LTERASLERESIOUE COBALT C-6 Pu-241

I NONF]LTER_LERESIDUECOPPER, SUBOFC02 Pu-242SPECIFICCONOUCTANCE[RON TOTAL6AS Ra-226
SULFATE LEAD Ra-228

I TOTALORGANICCARBONLITHIUM REDOXCOUPLES Sr-9OIYt-90TOTALORGANICHALOGENMAGNES]UII ............. Th-228
IIERCURY AI_IONIA Th-230

ORGANICCOUMPOUNDS _tOLYBDENUH NITRATE Th-232

I .................. NICKEL i'OTALIRON U-233VOLATILEHAZARDOUSPOTASSIUI_ FERROUSIRON U-234
SUBSTAWCELIST SELENIUM ARSENICIii U-235

SEIqlVOLATILEHAZARDOUSSILICA TOTALARSENIC U-238SUBSTANCELIST SILER SELEN[UffIV
PCB SODIIJII TOTALSELENIUN

I STRONTIUM IDOIDET_LLIUM IODATE "
TITANIUM
VANAOIUN

m ZiNC

I

m
I

I
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!
2.0 WATER QUALITY DATA

i Data from 18 wells (21 sampling episodes) plus data from samples collected in
the WIPP Air intake Shaft are presented in this section. A subsection for

I each well or sampling episode includes a summary of the sampling period,tabulation of serial sample or field chemistry data, final sample analytical

i data, hydrologic response to the sampling event, and figures depictingcharacteristics of the water chemistry and response to sampling.

I The summary for each sampling period includes a description of the we_i char-

acteristics, sampling process, field chemistry, physical parameter measure-

I-- merits,final sample collection, general observations, and field parameter

comparisons with previous sampling episodes, where applicable. Serial sample

_I data are presented in tabular format, Table 2.X.I, and include field chemical
R

and physical parameter analyses. Final sample data are presented in tabular

l form, Table 2.X.2 or 2.X.3, and include chemical analyses from ITAS and UNClaboratories. Data not presented in this report include analyses by SNL or

their contractors, the EEG, or radiological analyses by WAESD. Radiological

i analyses for WIPP vicinity ground water can be found in Flynn, cd., 1989.

Table 2.X.4 lists flow rate, downhole pressures, and time measurements

I collected while continuously pumping the wells. Table numbers can vary
because some wells have an incomplete data set due to problems encountered

I during the sampling episodes.

i Figures in each subsection detail the water chemistry response to pumping for
?_

the serial field parameters alkalinity, chloride, divalent cations, and total

l and ferrous iron. These plots also depict the analytical precision of serialsampling analytical results by showing the average, sample value, and sample

duplicate value for each day at each weil. The final figure in each subsec-

l tion graphically depicts the general water quality at each location through

Stiff, pie, and Piper trilinear diagrams. The Stiff, pie, and Piper diagrams

I with software from Earthware, Inc. (formerly Hall Ground Water
were plotted

Consultants, [nc_) copyright 1985.

!
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l'-- 2.1 SUMMARY OF CULEBRA WELL H-15_ ROUND TWO

Well Characteristics

Well H-15 £s located approximately one m£1e east of the of the WIPP
center

site at an elevation of 3,482 feet above MSL, to the top of the casing

(Gonzaies, 1989). The well ts completed to a depth of 900 feet BGS, with

casing installed to a depth of 853 feet BGS. The bottom 47 feet of the weil

I are completed open hole. The source of water sampled from this well is theCuLebra Dolomite Member of the Rustier Formation located at a depth [nter'/ai

of 861 to 883 feet BGS (Beauheim, 1987).

.!
Samoltng Process

' ,!_ This well was sampled using a Bennett model piston pump. A Bask/ inflataole

packer isolated the pump intake from stagnant water above Lt in the weil more.

I The intake located at 845 feet BTOC.
pump was

J Pumping began on 01/07/88 and ceased on 01/13/88. Ser/al sampling began on
01/11/88 after appro×_Jmately 900 ga.].lonsof water had been pumped from the

J weil. The average flow rate was initially 10 gph until the morning of01/II/88 when problems developed with the pump. Careful monitoring and

adjustments to the pumping system allowed serial sampling to continue alth,ough

I several interruptions in pumping occurred. One serial sample was collected

dally for three consecutive days. After serial sampling on 01/13/88 the pump

J appeared to be approaching complete failure. Consequently, samples were
final

collected in bulk quantity and processed for shipment the following day.

'I Approximately 1,100 gallons of water had been pumped from the well prior to

final sampling.

I Field Chem!str _ Summary

Procedures used in the field chemical analyses are described in the WiPP

I GeotechnicaL and Geosciences Procedure Manual WP 07-2.

ii Field chemical analyses showed alkalinity remaining between 40 and 42 mg/_

(Figure 2.1.1).

!
Chloride content was stable at approximately 134,000 mg/l (Figure 2.1.1).

!
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Divalent cations varied between 293 and 300 meq/l (F[gure 2.1.2).

Total iron concentrations ranged from 2.99 to 3.65 mg/l over the entire samp- I

ling period. Ferrous iron concentrations increased from approximately 2.7 to mm

|3.2 mg/l (Figure 2.1.2).

i

The water pH ranged between 6.9 and 7.0 SU during serLal sampling. J

' _Phys[ca£ Parameters i
D

Values for Eh ranged between 108 and 134 sV, relative to the SHE, e:.'.nLbLtLng
• ,.

.,.:."_"... no distinct trend J

The water temperature varied between 14.2 and 20.4°C probably caused by the _

|low flow rate and temperature fluctuations at the ground surface.

The water had a specific gravity of 1.153 at 2!.4°C on the f£na! day of serial I

sampling.

I
Specific conductance was reported at 225,000 umhos/cm at 25°C on the final day

of serial sampling, l

Final Sample Collection j
lFinal s_mple collection deviated slightly from the routine procedures outlined

in the WIPP Geotechnical and Geosciences Procedures Manual WP 07-230. The

anticipated pump failure forced the co£1ect£on of bulk samples which were them I

processed and prepared for shipment the following day.

!
Samples were collected and sent to ITAS, Sandia National Laborator[es, and :he

EEG. Samples for full suite radionuclide analysis were sent to WAESD.

Samples for dissolved gasses and redox couple analyses, usually sent to UNC

analytical laboratory, were not collected. Archival samples were collected
iifor the WIPP project.

General Observations I

The water from this well was effervescent.

2-3 I



!
! ISome fine-grained particulate matter was observed on the 0.45,_,umfilters

employed during sampling. The amount of particulates decreased as pumping

N progressed.

I Tabular data are presented in Tables 2.1.1, 2.1.2, and 2.1.3. These tables

list results from serial sampling, ITAS laboratory analyses, and pressure

_ versus flow data, respectively.

Figures 2.1.1 and 2.1.2 graphica!ly depict serial sampling results and the

degree of stabilization achieved. Figure 2 1.3 illustrates the general water

quality at well H-15 utilizing Stiff, pie, and Piper trilinear diagr_r_is.

i ,
Halite beds exist below the Culebra Dolomite Member within the Rustier

N Formation in the vicJ,nity of H-15 (Lappin, 1988).

I Serial Parameter Comparisons with the Previous Round
During the round one sampling 5,300 gallons were pumped prior to final samp-

N ling compared to 1,100 gallons during round two. Problems with pumping were
experienced duri_ng both rounds of sampling,

I The data gathered during t_is round two test interval agree favorably with the

previous round's serial sampling data. Most chemical parameters in round two

i are reported at levels identical to, or from one to four percent greater than.

the round one results. Values for iron are approximately 0.5 mg/l greater for

•I round two than for round one. Generally, most chemical parameters exhibit

, increasing values since the initial serial sampling during round one.

!
!

I
!
!
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Tk_E2.1.1 W

_RIAL _LE C_EISTRY I
H-t5 C_E_A R_ T_ gdl

!S_E _ ICATE _L_ OAFE
_ER P_RA_TER V_UE V_ _ITS P_ED C_LECTEO

t ALK_INIIY 40.0 40.7 _/1 9_ 01/tlt88
2 _K_[NITY 40.0 40.5 |q/l 1_0 01112188 I

3 _Kkl.II11FT 41.5 41.0 1911 1100 01/13/88 I

[ CHL_IOE 134000 134000 19/I 900 01111189
2 CHLOR[OE 134000 134000 19/J 1000 01112188 I

' 3 CHLORIOE 134000 134000 19/i 1100 01113188

!
I OIV_ENTCATI_ 2_ 296 ileq/I _ 01111188
2 OIV_ENTCAT[_ _5 293 _/I 1_ 01/12/_ ii

3 OIV_ENTCAT[_ 2_ _ uq/l i100 01113188 I

I TOTALIRON 3.20 2.99 iKJII 900 01/11/88 i
2 TOTAL[_ 3.41 3.60 1911 I_0 01/12/88 B
3 TOTALi_ 3.65 3.54 19/1 1100 01/13/88

I
i F(_ 1_ 2.74 2.65 1911 _ 01/11/99
2 F(_ !_ 3._ 3.13 19/1 l_O 01/12/88 I

3 FE_ I_ 3.14 3.24 19/] ll_ 01113189 D

1 P_ 7.0 900 01/11/88
2 _ 6.? lO00 01/12/99 " B
3 _ 7.0 1100 01113188

I
! Eh 121 tiV 900 01/11/88
2 Eh 134 IV l_O 01/12/_ mi

Eh 1_ n9 I100 01113/88 ii3
i

t (EtIPERAI'URE 18.8 C 900 01111188
2 TEHPERATURE 20.4 C 1000 0t/ 12188 al
3 rEHPERATUII'E 14.2 C IlO0 01113188

I• ..

I



I
I TASI.E2,1,I

Ii (continued)

I "SklIPLE DUPL]CklE GkLLONS DATE
NUIISERPARAIIETER VALUE VALUE UN[1'5 PUtlPED COLLEC1'ED

I 1 SPECIFIC6,qkV[1"f 1.152 ! 20.2 C 900 01/11/88
3 SPECIFIC6,qAvITY 1.153 It 21.4 C I100 01/13/88

I
I SPECIFICCONOUC1'kNCE, 204000 ILI 25 C UIhO$/Ci 900 01/11/88

I 3 S_ECIFICCOltO_l"k_iCE 225000 | 25 C umhos/cm 1100 01113188

'1

I
I
I
I
l
I ,,

!
,!
!
I
I
dim
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T_SLE2.1.2

[TASL_AT_Y _TS I
'H-15 CULEBRAROUHOTWO

GEle,ERALCHEtIISTRYANOANIONS I
ii........._.......................,...,................................,.,-.................. .... ..., .......

_[CArE OATE
PARAHETER VALUE WW.UE UNIIS COLLECTED

.................,,.................................,....................-....--..............--. .... . ...... II
ALKE]NiTY(HC03) 32 nglI 01/ 13/88

... ALKALINITY(C03) 0 loll 01/13188 t
8ROH!DE 99 lO0 ,lO/i 01/ 13/88 |CHLORIDE ,134000 |gtl 01/13/88
CYANIDE,TOTAL ( 0.02 loll 01/13/89

" I

FLUORIDE 0.7 egtl 01/13/88
. TD0[DE ( 2.0 ngl I OI/ [3/88

NITRATE ( 0.02 ng/I NO3-N 01/13/88
pH 6.80 01/13/88 i
PHENOL[CS 0.039 ag/1 01/13/88 O
PHOSP_TE,T0TAL ( O.Ot _/i T-_4-P 01/13/88
RES]DUE,FILTERAOLE!180 C 23_ 232_0 mg/l OI1t3/88 i
RESIDUE,N_FILTER_E1105C 54 d _/[ 0t/t3/88 tl
SPEC[F[CC_ T_E 4t0000 4OSLO umhos/cd2_ 0t/ t3/88
_LFATE 7500 a(j/I OIlt 3/86
TOTALORGANICC_8_ 2.0 1.0 _/[ 01113/88 I
TOTALORGANICHALOGEN 2.50 2.60 ngl] 01/13/88 10

I
..
.

,.|
,..

!
I
!
I

" ' '1

a
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I
tm TABLE2.1.2

(contlnued)

I CATIONSANDTRACENETALS
...........,,............. ..... . ..... ...

DUPLICATE AC[D OI, WATER DATE

I PARAHEIER VALUE VALUE BLANK BLANK UNITS COLLECTED...........................................................................-....-.-.....---.... ...... .....

i ALUMINUM ( LO ( LO ( O.l ( 0,I tgll 01113/88ANTIMONY ( 5.0 ( 5.0 ( 0.05 ( 0,05 mgli 011131B8
ARSENIC ( !,0 ( 1,0 ( 0,005 ( 0,005 ig/l 01113/88

I BARiuM ( 0.50 ( 0.50 ( 0,005 ( 0,005 mq/] 01/13/88BERYLLIUM ( 0.050 ( 0.050 ( 0.005 ( 0,005 mg/l 01/13/88
BORON 44 44 ( 0,01 ( 0,0! og/i 01/13/88
CAOffIUN ( 0.50 ( 0.50 ( 0,005 ( 0,005 mg/I 01/13/88

I CALCIUM 1400 1400 mg/l 01/13/88CESIUM ( I.O ( l.O ( O.Ol ( 0,01 igl] 01/13/88
CHROMIUM ( 1,0 ( 1.0 ( 0.01 ( 0.01 mgli 01/13/88

t COBALT ( !,0 ( 1,0 ( 0,01 ( 0.01 Ig/I 01/13/88COPPER ( i,0 ( [.0 ( 0.01 ( 0,01 mgll 01/13/88
IRON 3.0 3.0 ( O,OI ( O,OI m(j/I 01/[3/88

i LEAO ( 5.0 ( 5,0 ( 0.05 ( 0,05 mgt] 01113188LITHIUM 0.80 0.80 ( 0,01 ( O,Ol mg/I 0[/13/88
MAGNESIUM 2600 264)0 mg/] 01/13/88
MAN6ANESE 0,60 0.60 ( 0,005 ( 0,005 _Jll 01113/88

I ffERCURY ( 0,0020 ( 0.0002 ( 0.0002 mg/l 01/13/88MOLTBOENIJg 0.52 0.52 0,02 0.01 mg/] 01/13/88
NICKEL ( 3,0 ( 3.0 ( 0.03, ( 0,03 mg/l 01/13/88

I POTASSIUM lBO0 180Q _II 01/13/88SELENIUM ( 0.050 ( 0,050 ( 0,005 ( 0.005 mg/l 01/13/88
SILICA ( 21 ( 21 ( 0.2 ( 0,2 Ig/I 01/13/88

i SILVER ( 1.0 ( 1.0 ( 0.01 (0,01 _ll 01/13/88S00[UM 78900 28900 mg/[ 01/13/88
STRONTIUM 30 31 (0.01 (0,01 t(j/l 01/13/88
THALLIUM ( 5.0 ( 5.0 ( 0.005 ( 0.005 mq/! 01/13188

I TITANIUM ( 3.0 ( 3.0 ( 0.03 ( 0,03 mg/i 01113/88 •UANkOIUM ( L.O ( 1.0 ( 0.01 ( 0,01 sg/l 01/13/88
ZINC ( 1.0 ( L.O ( O.OI ( 0.01 mgtl 01/13/88

!
I
I

!
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m
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TABLE2,1.2
(continued) li

VOLATILEHAZARDOUSSUBSTANCES

DUPLICATE TRIP TRIPBLANK D_TE
PARAMETER VALUE VAL_ 8LANK OUPLICATE UNITS COLLECTED I

ACETONE (10 (10 ug/I 01/13/88 I
BENZENE ( 5.0 ( 5.0 ug/I 01/13/88
2-8UTANONE (I0 (I0 ug/i 01/13/88 i

BROffOFORI_ ( 5.0 ( 5.0 ug/I 01113/88 1
C_qBONOISULFIOE ( 5.0 ( 5.0 ug/I 01/13/88 mP

CARBONTETRACHLORIOE ( 5.0 ( 5.0 ug/l 01113/88
CHLORO8ENZENE (5.0 ( 5.0 ug/I 01/13188
CHLORO0[8ROMOItETHANE ( 5.0 ( 5.0 ug/] 01/ 13/88 l
CHLOROETHkNE (10 iLO ug/l 01/13/88
2-CHLOROETHYLVINTLETHER ( 10 ( I0 ug/l 01/13/88 I
CHLOROFORM ( 5.0 ( 5.0 ug/l 01/13/88 |
CIS-I,3-OICHLOROPflOPEHE( 5.0 ( 5.u ug/l 01113/88
OICHL_TIMIIE ( 5.0 ( 5.0 ug/l 01/13/88 lm

I,I-OICHLOROETHAIE ( 5.0 ( 5.0 ug/l 01/13/88 til
1,2-OICHLOIIDETHME ( 5.0 ( 5.0 uq/l 01/13/88 II

I,I-OlCHLORDETHYLENE ( 5.0 ( 5.0 ug/l 01/13/88
1,2-OICHLOROPROPNIE ( 5.0 ( 5.0 ugll 01/13188
ETHYLBENZENE ( 5.0 ( 5.0 ug/l 01/13/88 t
2-HEXkII_ (10 ( 10 ugll 01/13/88
ffETHYLBROMIDE (lO (lO ug/I 01113/88 1
METHYLCHLORIDE ( I0 ( I0 ugll 01/13/88 1
4-fieTHYL-2-PENTANONE (tO (lO ug/I 01113188
_TH/LENECHLORIDE ( 5.0 ( 5.0 ug/I 01/13/88 I

STYRENE ( 5.0 ( 5,0 ug/I 01/13/88
t,I,2,2-TETRACHLORDETIM_E( 5.0 ( 5.0 ug/I 01/i3/88 IB'

TETRACHLOROETHTLENE ( 5.0 ( 5.0 . ug/I 01/13/88
TOLUENE ( S.O ( 5.0 ugtl 01/13188
TRANS-1,2-OICHLOROETH'fLENE( 5,0 ( 5.0 ug/I 01/13/88 " 0
TRA_-I,3-O[CHL_NC ( 5.0 ( 5.0 ug/I 01/13/88
I,I,I-TRICHLORDETHANE ( 5.0 ( 5.0 ug/I 01113/88 I
1,1,2-TRICHLORDETHANE (5.0 ( 5.0 ug/I 01/13/88 II
TR[CHLOROETXYLENE ( 5.0 ( 5.0 ug/i 01/13/88
VINYLACETATE ilO ( I0 ug/I 01/13/88 I

VINYLCHLORIDE ( !0 ( 10 ug/l 01/13/88
TOTALXYLENES ( 5.0 ( 5.0 ug/I 01/13/88 mB

i
I

I
1
lm
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I TABLE2.1.2
(continued):

I SENIVOLATILEHAZkROOUSSUBSTANCES

DUPLICATE DATE

I PARAMETER VALUE VALUE UN[TS COLLECTED. ..................................................... ...... .............-... ........... ...

I ACENAPHTHENE ( 10' uglI 01/13/88ACENAPHTHYLENE (lO ugll 01/13/88
ANTHRACENE (10 uqll 01/13/88 _,

_,m BENZO(A)ANTHRACENE ( I0 ug/l 01/13/88

i BENZO(A)PYRENE ( tO uq/l 01/13188
3,4-BEHZOFLUORANTHENE (lD ug/l 01/13/88
8ENZO(G,H,l )PERYLENE ( lO ,_ ug/[ 01/13/88

,iNm BENZOICACID (50 Ugll 0_/13188
lm BENZO(K)FLUORANTHENE ( lO Ug/] 01/13/88

BENZYLALCOHOL ( 10 Ug/I ' 01113188

I BIS(2-CHLOROETHOXY)IIETHkNE ( tO ug/l 01/I3/88BlS(2-CHLDRDETHYL)ETHER (.lO ug/l 01/13188
BIS(2-CHLORO[S_ROI:)YL)ETIER ( I0 uglI 01/13/88

m BIS(2-ETNYLHEXYL)PHTHALATE 22 ugl] OI1131884-BRDHOP_WYLPHENYLETHER ( lO Ug/I 01113/88
BUTYLBENZYLPHTHALATE ( I0 ug/I 01/13188
4-CHLOROkNILIHE (10 u9/l 01/13/88

I 2-CHLORDHAPHTHALENE ( 10 ugl[ 01113/992-CHLOROPHENOL (10 Ug/I 01/13/88
4-CHLOROPHENYLPHENYLETHER ( I0 ugtl 01/13188

I CHRYSENE ( 10 Ug/I 01/I3188OIBENZD(A,H)ANTHRACENE (10 U91l OI113188
OIBENZOFUR_ (tO Ug/i 01/13/_

I '1,2-DICHLOROBENZENE ( 10 ug/l 01113188' t ,3-D[CHLORI)_HZENE (tO ug/l 01/13/88
1,4-OICHLOR_EHZENE (I0 Ug/] 01/13/88
3,3'-DICHLOROBENZIDINE ( 20 u9/I 01/13t88

I 2,4-O[CHLOROPHENOL (10 ug/l 01/13/88DIETHYL,PHTHALATE ( I0 Ug/I 01/13188
. 2,4-OIHETHYLP_flOL (lO ug/I 01/13/88

m 4,6-0[N[TRO-O-C_S_ ( ,5)0 ug/I 01/13/882,4-DINITROPHEIIOL ( 50 u9/[ 01/13/88
OIHETHYLPHTHALATE ( 10 UO/[ 01/13/88

m DI-N-BUTYLPHTHALATE ( 10 Ug/I 01/131882,4-DINITROTOL_NE (tO uo.lI 01/13188
2,6-DINITROTOt,._NE (10 ug/] 01/13/88
OI-N-OCTYLPHTHVQ.ATE ( I0 Ug/I 01/13188

I
!
!
m 2.1o
m
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L T_LE2.1.2
(continued) II

SEMIUOLATILEHAZ_O_SSUBSTA_ES

DUPLICATE DAlE IPARAMETER VALUE VALUE UNITS COLLECTED
........... ............-....................................._...._.. .......... .._...,. ............. . ......

FLUORANTHENE ( I0 ugll 0[/13/88 I
FLUORENE (tO ug/l 01/13/88

Iml

HEXACHLOROBENZENE ( I0 ug/l 01/13/88 i

HEXACHLOROBUT_IEE ( 10 ug/l 01/13/88 I
_XAC_OROCYCLOPENFAOIENE ( 10 uq/I 01/13/_ gl

HEX_HLOROETH_E ( I0 ugll 01113/88
IN_NO(I,2,3-CO)PYRENE ( I0 ugll 01113188 m

• ISOPHOROWE (10 ugll 01/13/88 gl
2'HETHYLNAPHTHALENE ( 10 ug/l 0!/t3/88
2-MEIHYLPHE_L (lO ug/l 01/13/88 I
4-HETHYL_ (_0 ug/l 01/13/88 I
N_PHT_LE_ ( 10 ug/l 01/13/88
2-NITR_NIL[NE ( 50 ug/t 01/13/88 Iii

3-NiIR_ILJE ' (50 ug/I 01/13/88 +_
i-NIT_ILI_ ( 50 ug/l 01/13/_ W

NIT_NZE_ ( lO ug/l 01/13/88
2-NITR_ ( I0 ug/l 01/13188 III

4-NITROPHE_ ( _ ,ug/l 01113188 II
N-N[TROS_[-N-PROPYL_IHE ( 10 ug/I 01/ !3/_
N-N1TROSODI_ENYL_!K ( I0 ug/] OI/ [3/88 m
P-C_O-M-CRE_ (10 ugll 01/13/_
PENTACHLOROPHE_ ( _ ugl] 01113/88
_EN_THREE ( I0 ug/I 01113/88 li

PHENOL ( lO ug/i 01113188 _'_
• PYRENE ( lO uq/I 01/13t_ M'

1,2,4-TRICHLOR_ENZE_ ( I0 ug/I 01113/88
2,4,S-TRICHLOR_ ( 50 ug/l 01/13/88 i_
2,4,6-TRICHLO__ (lO ug/I 01/13188 '

I
POLYCHLORINATEDBIPHENYLS

........ " ..... "''''''''''''''''''''''''''''''''''''''''' ..... "'''''''''''''''''''--'''''''' .... ''_ ..... '''" m

IIDATE
PARAMETER VAL_ I_ITS COLLECTED

......... " ..... "''''''''''''''''''''' ....... "''''-''''''''''''''''''' .... "'''''''''' ....................... m
I

PCB ( I Uq/I 01/t3/88

I
I +
m
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I TABLE2.1.3

PRESSU_ANOFLOM

I H-15 CUL[BRAROIJNOTWO

i PSI PSi 6PH
OAfE I'IIIE koogEPASKERBELOBPACKERFLOWRATE COIgEN.I'S

1 01/07/88 14:44 136 163 O0 PUMPOFF/PACKERDEFLATEO
l 01/07/88 14:59 137 158 O0 PACKER[NFLATED/P_RPOFF

01/07/88 15:07 136 135 30 MP Si'kR[EO15:05

I 01/07/88 15:09 137 !17 2801107/88 i5:17 t36 85 t7 FLOBOECREASEO15:12
01/_;;,88 15:22 1_ 75 15

i 01107188 15:27 136 _,7 14
01107188 15;33 13_ 49 12 REDUCEFLOBRATE
01107180 15:39 136 58 10 REOUCEFLOBRATE
01107/88 15:43 136 73 08 INCREASEFLOliRATE

I 01107180 15:45 136 67 I001J07188 15:55 136 61 10
01107180 16:04 136 44 10

I 01107188 16:30 136 60 I001107188 L7:30 136 58 10
01108188 07:30 135 43 09

i 01108188 12:00 135 20 11
01108188 14:00 135 08 I0 REI)UCEFLOB08 6PH
01108180 15:30 [35 47 O0
01109180 I0:00 135 38 08

I 01/09188 18:30 135 53 0801/10t88 08:00 135 49 07
01/i0/88 17:30 134 31 08

I 01111188 07:15 134 45 08, 01111188 08:57 134 62 10 FLOBRATELOST08:35
01111188 14:30 134 54 07

I 01111188 15:30 13,_ 4_ 07
01112188 07:45 134 I01 12 FLOWRATERESTORED07:33 -
01/12/_ 08:35 134 30 09
01112180 14:00 134 28 08

I 01112/08 15:30 134 44 0801113180 07:45 134 141 15 FLOWRATERESTORED07:40
01/13180 08:05 134 58 li

I 01113100 08:45 134 78 12 FLOBRATERESTORED01/13/88 0_:03 134 93 15 FLOBRATERESTOREO
01/13/88 10:03 134 II0 12 FLOBRESTORED

I 01/13/88 15:30 134 132 O0 FLOB[NTERIHI'I'ANT
01113188 17:30 134 II 10 PimPOFF17:45
01114188 08:20 134 144 OO LOGGINGOFF08:21

I
I
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Figure2.I.I. Graphsof alkalinityand chloridefrom secondround serial I

samplingat well H-15 Culebra. I
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I sampling at well H-15 Culebra.
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2.2 SUMMARY OF CULEBRA WELL H-14_ROUND TWO

Well Characteristics

i Well H-14 is located approximately 1.3 miles southwest of the center of the

WIPP site at an elevation of 3,347 feet above MSL, to the top of the casing

I (Gonzales, 1989). The well is completed to a depth of 589 feet BGS, with

casing extending 532 feet BGS. The remaining 57 feet are open hole. The

l source of water sampled from this well Ls the Culebra Dolomite Member of the
Rustler Formation Located at a depth interval of 545 to 571 feet BGS

l (Beauheim, 1987).

i S_ampl[ngProcess
l This well was sampled using a Bennett model piston Dump. A Baski inflatable

packer isolated the pump intake from stagnant water above it in the well bore.

I The pump intake was set at a depth of 535 feet BTOC.

l 01/18/88 ceased 01/27/88. The flow rate wasPumping began on and on average

approximately 14 gph for the sampling period. Serial sampling began on

! 01/21/88 after approximately 1,000 gallons of water had been plumpedfrom the

weil. One serial sample was taken daily for seven consecutive days. Serial

I sampling ended and final samples were collected on 01/27/88, after pumpingapproximately 3,000 gallons of water.

I Field Chemistry SummarZ

Procedures used in the fJ.eldchemical analyses are described in the WIPP

l Geotechnical and Geosciences Procedure Manual WP 07-2. _

I Field chemical analyses showed alkal_nLty decreasing slightly from approx-
imately 39 to 37 mg/l (Figure 2.2.1).

!
Chloride content was reported between 8,700 and 8,500 mg/l (Figure 2.2. I).

I Divalent cations concentrations were nearly constant at approximately 130

i meq/l (Figure 2.2.2).

!
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Total iron concentration decreased gradually from appro×imately 0°3 to 0.2

mg/l over the sampling period. Ferrous iron followed a trend similar to total i
mm'

iron (Figure 2.2_2).

The water pH varied from 7.8 down to 7.5 SU. I

Phys_ca_ Parameters i

The water Eh value varied between 162 and 192 mV relative to the SHE.

!
The average water temperature was 20.7°C.

!
Specific gravity was 1.012 at 19.7°C on the final day of serial sampling.

I

Specific conductance was approximately 27,000 umhos/cm at 25°C during the

sampling period. I

Final Sample Collection i

Final samples were collected after the analyzed field parameters stabilized, l

Samples were taken following the procedures outlined in the WIPP Geotechnicai

and Geosc_ences Procedure Manual WP 07-230.
g

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia i
u

National Laboratories, and the EEG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD. Archival samples were also collected for

|the WIPP project.

General Observations i

The water from this well was only slightly effervescent.

!
Some fine-grained particulate matter was observed on the O.45-um filters

during sampling. The amount of particulates decreased as pumping Iemployed

progressed.

Tabular data are presented in Tables 2.2.1, 2.2.2, 2.2.3, and 2.2.4. These i

tables list results from serial sampling, ITAS laboratory analyses, UNC

|laboratory analyses, and pressure versus flow data, respectively.

2-17 l
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Figures 2.2 1 and 2.2.2 graphically depict serial sampling results and the

i degree of stabilization achieved. Figure 2.2.3 illustrates the general water

quality at well H-14 utilizing Stiff, pie, and Piper trilinear diagrams.

!
Halite beds exist below the Culebra Dolomite within the Rustler Formation in

l the vicinity of well H-14 (Lapp[n, 1988).

l No problems were encountered during the sampling of well H-14.

Serial Parameter Comparisons With The Previous Round

!" Selected serial sampling data froth,round one are closely reproduced by the

.. round two sampling results. Analyt_ca± results for alkalinity, chloride and

'I divalent cations are within a few percent of agreement
for the final day of

sampling during each round. Values for total and ferrous iron are lower in

l round two. Eh values are significantly greater for round two, approximately
190 versus 70 mV relative to the SHE, than for round one. Ali other measured

I parameters remained virtually unchanged.

I The volume of water pumped during this round two sampling episode was _00gallons greater than that for round one. Flow rates varied slightly between

i the rounds, averaging 14 gph for round two and 16 gph during round one.

!

!

!

!
!
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• r_E 2.2,1

|
SERIALSAMPLECHEIIISTRY
H-L4 CULE_AR_NO[ilo

"''_'''''" ..... _ ....... "'''''''''''''-''''''''''''''''''''''''''''''''''''''''''''''''''''-''----'- II

S_MPLE O(IPL[CARE _LLONS O_[E m
NU_ER PARAHETER VALUE VALUE UNITS PU_EO COLLECTEO

U
t ALKALINITY 39.3 39.1 _J/I 1000 01/21/88
2 ALKAL[N[I'Y 38,1 38.6 n_i 1300 01/22188
3 ALK_INITY 38,8 38.l 211 1600 01123188 lm
4 ALKAL[N!TY 37,0 36.7 2/I 1950 01124/88 I
5 _K_INITY 37,2 36.9 Igtl 2350 01125/88
6 ALK_INITY 37.6 37.8 _/I 2700 01/26t88 1

_:-_: 7 ALKAL[NITY 36.9 37.1 igt] 3000 01/27/88 i

I1 CHL_[_ 8680 8660 2/1 I000 01/21/88
2 C_OR[_ 8610 8640 M/I 1300 01/22/88
3 CHLORI_ 8680 8690 2/I 1600 01/23/88
4 C_IOE 86_ 8590 _/] 1950 01/24t88 J
5 CHLORIDE 8590 8590 lm,/] 2350 01125188 1
6 CHLORIDE 8570 8640 W! 2700 01/26/88

7 CHLORIDE 8520 0500 _/1 3000 01/27/_ 1
1 OI9_ENTCATIONS 129 130 _1 [OOO 01121188 I
2 OIVALENTCATIONS 130 129 neq/l 1300 01/22/88 l
3 DIVALENTCkTI_S 129 130 _JI 1600 01/23/88
4 OI�ALENTCATIONS 130 129 meq/I 1950 01/24/88
5 OIVALEN[CATIONS 130 129 roll 23_ 01125188 |
6 OIVALENTCATIONS 129 129 meq/] 2700 , 01126188 RP
7 OIVALENTCATIONS l_ 130 meq/] 3000 01/27/88

; " I

i TOTAL[_i 0.33 0.32 _jIl 1_0 01121/88
2 TorALIRON 0.28 0.30 e9/] 1300 01122/88 m
3 TOTALIRON 0,25 0,23 u�/! 1600 01/23/88 I
4 TOTALll_l 0.19 0.18 _1 1950 01/24t88
5 roYALIROfl 0,16 0.14 _/1 2350 01125188
6 TOTALIRON 0.11 0.11 m_j/] 2700 01/26/88 l
7 TOTALI_i 0,16 0.16 I_] 3_0 01/27/88 1

I FE_US IRON 0.25 0.24 WI I_0 01/21/88 I
2 FE_S IR_ 0,21 0.21 211 1_0 01/22/98
3 FERROUSIRON 0.19 0.16 mg/I 1600 0i/23/88 mm
4 FERROUSTROll O,16 0.16 ni9/] 1950 01/24/89 i
5 FERROUSIRON 0.10 0.11 ugll 2350 01125/88

; 6 FERROUSIRON 0.08 0.09 _J/] 2700 01126188
7 FERROUSIRON 0.09 0.09 _II 3000 01127188 mm
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I IASLE2.2,1(contInued)

I SAI4PLE OUPLICArE GALLONS OATEWURBERPARANETER VALUE VALUE UNITS PU_ED COLLECIED
...................-...............................................,..............................

1 pH 7,8 1000 01/21/88
2 pH 7.7 1300 01/22/88

l 4 pH 7.5 1950 01/24/885 pH 7.6 2350 01/25/88
6 pH 7.6 2700 01/26/88

i 7 pH 7.6 3000 01/27/88

I Eh 167 mV tO00 01/21/88

2 Eh 162 mV 1300 0[/22/88_ 4 Eh t75 mU 1950 01/24188
5 Eh 181 IV 2350 01/25/88

6 Eh 190 mP 2700 01/26/887 Eh 192 W 3000 01127/88

I l TEI_PERATUR( 20,5 C lO00 01/21/882 TE_ERArUI1E 20.5 C 1300 01/22/88
4 rEI_ERATUR£ 50.4 C 1950 01/24/88

I 5 TENPERATUItE 20.7 C 2350 01/25t886 TE_ERATURE 21.0 C 2700 01/26/88
7 TEMPERATURE 20.B C 3000 01127188

!
I SPECIFIC6RAVIIY [.012 I 18.8C 1000 0]/21/88
3 SPECIFICGRAVITY 1.012 _ 19.9C 1600 01/23/88

I 7 SPECIFICGRAVITY 1.012 # [9.7 C 3000 01/27/88

I I SPECIFICCONOtlCTANCE 27500 I! 25 C umhos/cm I000 01/21/887 SPECIFICCOWOOCTA#CE27200 Ii 25 C umhos/cm .3000 01/27/88 "

!
I
!
1
I

2-20



I
T_LE 2.2.2

[TASLABORATORYRESULTS 1
H-t4 CULEBRAROUNOTWO

_,__,_,,_,R,,_o,_,o_ Ii

I

OUPLiCATE OATE

PARANEIER VALUE VALUE UNITS COLLECTED 1
I. ...... . ....... .................................................-..-...--..,..-, ....... .. ...... ...........

ALK_INITY(HC03) 39 mgl[ 0t127188
ALKALINITY(C03) 0 mq/J 01/27/88 1
8ROHIDE 11 I1 mg/l 01/27/88 I
CHLORIDE 7900 : _j/l 01/27/88
CYANIDE,TOIAL (0.02 ag/I 01/27/88 mB!

FLUORIOE 1.6 mgt[ 01/27/88 m
IOOIDE ( 2,0 ( 2.0 mg/I 0[127188 m

NITRATE ( 0,02 mg/lNO3-H 01/27/88
pH 6.54 6.65 01/27/88 I
PHENOLICS 0,090 mg/l 01/27/88 I
PHOSPHATE,TOTAL ( O.OI mg/I T-PO4-P .01/27/98
RESIDUE,FILTERABLE1180C 17200 17200 a9/[ 01/27/88 i
RESIDUE,NO_lLrER/gg.E1105C 62 60 _Jtl 01/27/88 I
SPECIFICC_UCTA_E 27700 29200 uahos/cd25C 01/27/88
_LFATE I_ _/I 01/27/88 i

TOTALORGANICCARBOH 2.0 2.0 ngl] 01/27/89 1
TOTALORGANICH_OGEN t,20 0._ _/1 01/27/88 i

!
I
I
I
I
I
I
I
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I TABLE2.2,2
(contlnuedl

m CATIONSANDTRACEMETALS
..... ...............-.-..................................................-.................. .... . ....... ..

DUPLICATE ACID DI.WATER DATE

I PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED.................... .... ...........................'...................... ..... _ ----.--------- ...........

I ALUMINUM ( I,O ( I,O ( O,l ( O,l mg/I 01/27/88ANTIMONY 0.60 0.60 ( 0.05 ( 0,05 mg/l 01/27/88
ARSENIC (0.050 (0,050 (0,005 (0,005 mg/l 01/27/88

i BARIUM (0.050 (0.050 (0.005 (0.005 mg/I 01/27/88
BERYLLIUM (0,050 ( 0.050 (0.005 (0.005 mg/I 01/27/88
BORON [| II (O.Ol ( 0,01 mgl[ 01127188
CADMIUM (0.050 (0.050 (0,005 (0.005 _/I 01/27/88

I CALCIUM 1700 1700 mg/l 01/27/88CES[_ (O.lO (0,10 (0.01 (0.01 mgll 01127188
C_OMIUM 0.30 0.30' O.OI 0,02 mg/I 01/27/88

I COBALT (O.lO (O,IO (O,Ol (0.01 mg/l 01/27/88CORER 0,I0 rO.IO (0,01 (0.01 mg/l 01/27/88
IRON 0.30 0.30 (0.01 (0.01 mgll 01/27/88

i LEAO ( 0.50 ( 0.50 ( 0,05 ( 0.05 mg/l 01/27/88
L[THIU_ 0.44 0,44 ( 0,01 ( 0,0[ mg/I 01/27/88
MA6WESIUM 54)0 500 mg/l 01/27/88
MAN6AWESE 0.090 0.090 ( 0.005 ( 0.005 mq/l 01/27/88

m MERCURY (0.0002 (0.0002 40,0002 mg/l 01127/88MOLYBOEIgJM O.OlO O.OlO ( 0.01 ( 0.0! mg/l 01/27/88
NICKEL ( 0.30 ( 0.30 ( 0,03 ( 0,03 mg/] 01/27/88

m POTASSIUM 240 240 mg/l 01/27/88SELENI_ ( 0,050 ( 0.050 ( 0.005 ( 0.005 mg/I 01/27/88
SILICA 14 14 (0.2 (0,2 mg/l 01127/98

m SIL_R (0.i0 (O.lO (0,01 (0.01 _11 01/27/88
SOO[_, 3300 3300 mg/l 01/27/88
STRONTIUM 33 33 ( 0.01 ( 0.01 mg/] 01/27/88
THALLIUII ( 5.0 ( 5,0 ( 0.005 ( 0.005 mg/I 01/27/88

I TlT_[_ 0.50 0.50 (0.03 (0.03 mg/l 01/27/88VA_OIUM 0.20 0.10 (O,OI (0,01 mcJ/l 01/27/88
ZINC (0,I0 (0.10 (0,01 (0.01 mq/l 01/27/88

I
!
!
m
m
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TABLE2.2,2
(continued) II

VOLATILEHAZAROOUSSUBSTANCES

DUPLICATE TRIP TRIPBLANK DATE II
PARANETER VALUE VALUE BLANK DUPLICATEUHITS COLLECI'ED Iii

..........,.....................................,............................................... ...... ....

ACETONE (10 (10 ucj/I 01/27/88 I
BENZENE ( 5,0 ( 5.0 ug/I 01/27188
2-8UTANOHE (10 (10 ugll 01/27/88 lit

8ROHOFORH ( 5.D ( 5.0 ug/I 01/27/88 Iii
CARBONO[SULFTOE ( 5.0 ( 5.0 ug/l 01/27/88

o ii

CARBONTETRACHLORIDE ( 5.0 ( 5.0 ug/i 01/27/88
CHLOROBEHZENE ( 5.0 ( 5.0 ug/I 01/27/88

. CHLOROOIBROgO_TlgglE ( 5,0 ( 5.0 ug/i 01/27/88 i
CHLOROETHA_ ( 10 (lO ug/l 01/27/88
2-CHLOROETHYLUINYLETHER (lO (tO ug/] 01127/08 i
CHLOROFOflH ( 5.0 ( 5.0 ug/I 01/27/88 l
CIS-I,3-DICHLOROPflOPENE( 5.0 ( 5.0 ug/I 01/27/88
DICHLOROBROII_ETHME ( 5.0 ( 5.0 ugtl 01/27/88 mm

[-OICHLOROETHANE ( 5.0 ( 5.0 ug/l 01/27/88t,
1,2-DICHLOROETHME ( 5.0 ( 5.0 ug/I 01/27/88

ml

t,t-DICHLOROETHYLENE ( 5.0 ( 5.0 ug/I 01/27/88
t,2-O[CHLOROPflOPANE ( 5.0 ( 5.0 ug/I 01/27/88
ETHYLBENZENE ( 5.0 ( 5.0 ug/[ 0t/27/88 i
2-t_XMI_IE (10 (lO ug/l 01/27/88
ETHYL8ROflIDE (10 (10 ugtl 01/27/88 am
ETHYLCHLORIDE (lO (10 ug/l 01/27/88 I
4-_ETHYL-2-PENTANONE (lO ( I0 ug/l 01127199
NETHYLENECHLOR[OE ( 5.0 ( 5.0 ug/i 01/27/99 mm

( 5.0 ( 5.0 Ug/I 01/27/88 liSTYRENE
t.I,2,2-TETRACHLOROETHAAE( 5.0 ( 5.0 ug/I 01/27/88 i

TETRACHLOROETHYLEN[ ( 5.0 ( 5.0 ug/i 01/27/88
TOLUENE ( 5.0 ( 5.0 ug/i 01/27/09 I
TRAAS-I,2-O[CHLOROETHYLENE( 5.0 ( 5.0 u9/i 01/27/09 " I
TRANS-I,3-OICHLOROPItt)PEHE( 5.0 ( 5.0 u_l 01/27/99
t, [, t- TRICHLOROETHAIE (5.0 ( 5.0 u9/I 01/27/88 iD
I,I,2-TRICHLORgETHANE ( 5.0 ( 5.0 UO/] 01/27/88 li
TR[CHLOROETHYLENE ( 5.0 ( 5.0 ug/l 01/27/98
U[NYLACETATE (tD (10 ug/] 01/27/88 Iii

CHLORIDE ( tO ( 10 uo/l nI/27/99VINYL
TOTALXYLENES (5,0 ( 5.0 ug/l 01/27/99 am

I
I
I
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I TABLE2.2,2(continued)

m SEHIVOLATiLEHAZARDOUSSUBSTANCES........ . .... ...........................--..............---.--- .... . ......... ....._......... ..............

DUPLICATE DATE

i PARAMETER VALUE VALUE UNITS COLLECTED
.... . ............ ----------------------------,.,-------------- ............ --- .......... ------- .... - ....... r ........

ACENAPHTHENE ( tO L uq/l' 01i27188

I ACENAPHTHYLENE (I0 uq/l 01/27/88ANTHRACENE (tO Uq/[ 01/21/88
8ENZO(A)ANIHRACENE (I0 ugl] 01/27/88

I 8ENZ_A)PYRENE (lO uq/i 01/27/883,4--BENZOFLUORANTHENE ( tO ugll 01/27/B8
8ENZO(G,H,I)PERYLENE (I0 uq/l 01/21/88

. i BENZOICACID (50 ugll 01/27/88

I 8ENZ_K)FLLYORAWTHENE (lD' uq/i 0i/27/88
BENZYLALCOHOL (tO ug/] 01/27/B8

" B[S(2-CHLOROETHOXY)HETHANE ( lO ug/l 01/27/88

I BIS(2-CHLOROETHYL_THER (lO ugl[ 01/27/88BIS(2-CHLORO[SOPROPYL)ETHER ( tO ugll 01/27/88
BIS(2-ETHYLHEXYL)PflTHALATE ( I0 ug/] 01/27/88

I 4-BROIII]I)HEMYLPHENYLETHER 410 ug/I 01/27/88BUTYLBENZYLPHTHALATE ( lO ug/l 01/27/88
4-CHLOROAMILIME ( tO ug/l 01/27/88

2-CHLOR_APHTHALEME ( lO ug/l 01/27/882-CHLOROPHEMOL ( 10 ug/l 01/27/B8
4-CHLOROPHENYLPHENYLETHER ( tO ug/] 0[/27/88
CHRYSENE ( lO ug/l OI/27/BB

m DIBENZO(A,H)ANTHRACENE (tO ugll OI/27/BBOIBEWZOFURAW ('10 ug/l 01/27188
1,2-DICHLOROBEMZENE ( lO ug/l 01/27/88

I t,3-OICHLOROBEWZENE (10 uq/I 01/27/88[,4-D]CHLOROBENZEWE (lO ug/I 01/27/88
3,3'-OICHLOROBENZIDIM£ ( 20 ug/I 01/27/88

2,4-DICHLOROPHEMOL ( !0 ug/] 01/27/88DIETHYLPHTHALATE (lO uqll 01/27/88 "
2,4-DI_THYLPHEMOL K10 ug/i 01/27/88
4,6-D[NITRO-O-CRESOI. ( SO uqll 01/27188

l 2,4-DIMITROR_ENOL (50 ug/l 01/27/88DIETHYL_TH_LATE ( lO ug/I 01/27/88
DI-N-BUTYLPHTI4ALATE (lO ugl] 01/27/88

m 2,4-OINITROTOLUE_ (tO uq/l 01/27/882,6-DINITROTOLUENE (lO ug/l 01/27/88
OI-N-_TYLPHTHALATE (I0 uq/l 01/27/88

m
m
m
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lTABLE2.2.2
(continued)

SEMIUOLAT]LEHAZARDOUSSUBSTANCES m
.............. ......................., .... ................................ .... ............... ........ ...-.

OUPL]CAIE DATE mm

PARAMEIER VALE VALUE UNIIS COLLECTED
IB....... ............................................ .... .......-.... ....... _............... ........... .-..-

FLUORANTHENE ( [0 Ug/[ 01/27/88
FLUORENE. ( I0 ugli 01/27/88 II
HEXACHLOROBENZENE (I0 uq/l 01/27188
HEX_HLOROBUTAOIENE ( I0 ug/l 0t/27/B8 mm
HEXACHLOROCYCLOPEMIAOIENE (I0 uq/l 01/21188 il
HEXACHLORUEIH_E (I0 ugll 01/27188• .

[NOENO(1,2,3-C0)PYRENE ( I0 ug/I 01/21/88

m... ]SOPHORONE IlO ugtl 01/27188
2-_THYLNkPHIHALEWE ( I0 ug/i 01/21/88

" 2-MEIHYLPHENOL ( I0 ug/l 01/27/88
4-METHYLPHENOL ( I0 ugll 01/21/88
NAPHTHALENE ( I0 ugll 01/27/88 m
2-N[TROkNILINE (50 ugli 01/27/88
3-NITROkNIL]NE ( 50 Ug/] 01/27/88
4-NITROklIIL[NE ( 50 IlO/l 01/27/88 m
N[TROBENZENE ( lO ugl] 01/27/88
2-NITROPHENOL ( lO ugll 01/21188 m_

4-NITROPHENOL ( 10 Og/] 01/27/88 1
N-NITROSOOI-N-PROPYLAMINE ( lO ugli 01127188 l

N-NITROSOOIPHENYLAMINE ('10 Ug/[ 01/27/B8
P-CHLORO-M-CRESOL ( 10 ug/[ Otl211BB m
PENTACHLOROPHENOL (50 ugl[ 01/27/88 m
PHEN/WITHRENE ( lO ug/[ 01/27/88
PHENOL ( I0 ug/l 01/27/88 m
PYRENE (10 ug/l 01/27/88 |
1,2,4-TRICHLOROBENZENE ( I0 ug/l 01/21/88
2,4,5-1RICHLOROPHENOL ( 50 U_/I 01/27/88

2,4,6-TRICHLOROPHF.WOL ( 10 ug/I 01127/88 " I

POLYCHI._II_TEDBIPHENYLS
........ "''''--'--'''''''-'''''' ....... " .... "''--'--'--'''--''''''''''--'' ...... " .... "'-''''''''''" ............ "" _i_

iiDAIE
PARAMETER UA4._ UNITS COLLECTED

Nil

PCB (I ug/l 01/21/88 g

|
1
m

2 "" m



I T_LE 2.2.3

UNCLABORATORYA&IkLYSIS

I H-14 CULEBRAROUNOTUO

OISSOLUEOGkSESkWORE00XCOUPLES

OUPLICATE OATE

PARAMETER VALUE VALUE UNITS COLLECTEO

i .......... . .... ....... ....... . .... . .... ...........,.............. ......... .-°.. ..... . .................. _o.

ARGON 0.25 celt(STP) 01127188

OXYGEN (0.05 cell(STP) 01/27188

NITROGEN 25.9& cc/i (STP) 01127188III

CARBONMONOXIOE (0.001 cell(STP) 01/27/88
W CARBONOIOXIOE 2,/80 cc/i(STP) 01127/88

METHANE 0.130 CC/I (STP) 01/27/88

I ETHANE ( 0.001 cci[ (STP} 01127/88C-3 < 0.001 cc/l (STP) 01/27/88
C-4 ( 0.001 cc/l (STP) 01/27/88

i C-5 ( 0.001 cc/l (STP) 01/27/88C-6 ( 0.001 cc/I (SIP) 01/27/88
SUMOFCGL 18.33 cc/l (STP) 01/27/88
TOIALGAS 29.100 ccll(STP) 01127188

I AMMONIA 0.26 Igll 01127/88
HITRATE (1.00 moll 01127/88

TOTALIRON 0.250 moil 01/27/88

I FERROUSIRON 0.20 0.20 mo/I 01/27/88TOTALARSENIC 0.0030 |g/l 01/27/88
ARSENICIll 0.0020 moil 01/27/88

I TOTALSELEWIUH (0.001 Igl[ 01127/88[O0[OE lO 70 Ug/l 01/27/88

[OOATE (15 UN1] 01127188

!
I ..

i
I
I
I
I
I
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TABLE2.2.4

I_SSU_ _ FLOg

H-14 CULEBRAROUNOTgO m

Psi. PSI 6PH m
OkFE T[ME ABORTPACKER8ELOMPACKERFLOgRATE CONnENTS ii

01/18/88 13:48 79 84 O0 PACKER_FLATEO IN
01/18188 14:10 78 81 O0 PACKERINFLATED NIB

01/18/B8 14:12 78 34 26 PUNPONt4:10
01/18/_ 14:18 78 27 26 I

: 01/18188 14:22 78 32 16 FLOgRATEREDUCED m
01/18/88 14:25 78 35 18

' 01/18/88 15:00 78 32 15 m
01/19/8B 07:30 77 21 13 B
01/19188 12:30 77 20 15

.. 01/19/88 14:30 77 19 15 i
01/20188 08:37 77 17 15 FL_ RATE07:50 m
01/20199 15:00 77 16 15
01/21/88 07:30 77 16 13
01/21/88 !0:00 77 19 14 FLOgRATE09:50 m

m01/21/88 13:30 76 21 13 FLOgRATE13:25
01/21/88 15:00 76 20 13
01/22/88 08:00 76 18 12 m
01/22/88 15:00 76 14 14 m
01123188 10:00 76 14 14

01/23/88 20:35 76 13 15 PSi20:30 m
01124188 08:00 76 13 15 II01/24/88 18:00 76 13 14
01/25/88 07:00 75 12 14
01/25/88 12:30 75 12 14 m
01/25/88 [5:30 75 13 14 m
01/26/88 07:00 75 12 14
01/26/88 12:00 75 13 14 m
01/26/88 14:30 75 13 14 ' m
01/27/88 07:00 75 13 14
01/27/88 14:5,0 74 13 14 PSI14:30 mm
01/27188 15:00 74 20 iX) PUMPOFF14:55 m
Ol/2B/_ 09:15 74 72 00 L_iN OFF09:20

!
I
m
m
m
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Figure 2.2. I. Graphs of alkaltntty and chloride from second round serial

I sampling at well H- 14 Culebra.
Ii

l
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i
i 2_3 SUMMARY OF CULEBRA WELL WIPP-19z ROUND TWO

Well Characteristics

I Well WIPP-19 is located approximately 0.6 miles north of the center of the
WIPP site at an elevation of 3,435 feet above MSL, to the top of the casing

I (Gonzales, 1989). The total depth of the drilled hole is 1,038 feet BGS.
Casing is in piace to a depth of 1,037 feet BGS. The casing is perforated [n

i only one interval. The source of water sampled from this well is the CulebraDolomite Member of the Rustler Formation, which occurs here at a depth

interval from 756 to 779 feet BGS (Sandia Laboratories and U.S. Geological

i Survey, 1980a).

I Sampling Process
This well was sampled using a Bennett model piston pump. A Baski inflatable

I packer isolated the p_p intake from stagnant water above it in the weil bore.
ii

The pump intake was located at 745 feet BTOC.

t Pumping began on 01/26/88 and ceased on 02/12/88. Problems were experienced

i with the Bennett pump and tubing bundle which resulted in numerous pumpinginterruptions. Problems were finally resolved on 02/04/88. Steady pumping of

WIPP-19 began on 02/04/88 with an average flow rate of 16.5 gph. Serial

I sampling began on 02/08/88 after approximately 1,550 gallons of water had been

pumped from the well. One serial sample was taken each day for five consecu-

I _ive days. Serial sampling ended and final samples were collected on 02/12/88
after approximately 3,050 gallons had been pumped from the weil.

Field Chemistry Summary

l Procedures used in the field chemical analyses are described in the WIPPGeotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analyses showed alkalinity ranging between approximately 72 and

66 mg/l during the sampling period (Figure 2.3.1).

i
Chloride concentrations decreased slightly from approximately 50,000 to a9,000

I mg/l during the serial sampling period (Figure 2.3.1).

I Divalent cations averaged approximately 242 meq/l (Figure 2.3.2).
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Total iron decreased from 1.67 to 1.30 mg/l during the sampling period.

Ferrous iron followed a trend similar to total iron (Figure 2.3.2). I

The water pH was measured between 7.1 and 7.2 SU. I

PhFsical Parameters m
Values for Eh ranged from 75 to 112 mV relative to the SHE. I

The water temperature ranged from 21.1 to 21.7°C. i

The specific gravity of the water decreased slightly from 1.062, at 20.6_C, to I
. 1.061, at 21.1°C.

!
Specific conductance decreased slightly from 119,000 umhos/cm at 25°C on the

first day, to 113,000 umhos/cm at 25°C on the final day. i

Final Sample Collection :l

Final samples were collected after the analyzed field parameters stabilized, l

Samples were collected following the procedures outlined in the WIPP Geotech-

nical and Geosciences Procedure Manual 07-230. _
mm_

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia I

National Laboratories, and the EEG. Samples collected for full suite radio-
mm

nuclide analysis were sent to WAESD. Archival samples were also collected for .,I
the WIPP project.

General Observations I

The water from this well was very effervescent, i
M

Fine-grained particulate matter deposited on the 0.45-um filters employed m_

during sampling. The filters were frequently changed. I
l

Tabular data are presented in Tables 2.3.1, 2.3.2, 2.3.3, and 2.3.4. These I
mm

tables list results from serial sampling, [TAS laboratory analyses, UNC

laboratory analyses, and pressure versus flow data respectively. Figures
m
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:I 2.3.1 and 2.3.2 graphically depict serial sampling results and the degree of
l

stabilization achieved.

l Figure 2.3.3 illustrates the general water quality at well WIPP-19 utilizing

i Stiff, pie, and Piper trill'neardiagrams•

Halite beds occur below the Culebra Dolomite Member within the Rustler Forma-

l 'tton at WIPP-19 (Sandia Laboratories and U.S. Geological Survey, 1980a).

I, initially were numerous the sampling equipment
there problems with ;lt well.

WIPP-19. After establishing steady flow conditions, serial sampLLng proceeded

I _nd no further problems were encountered

Serial Parameter Comparisons With The Previous Round
N Concentration values for the serial sampling parameters alkalinity, chloride,

divalent cations, total iron, and ferrous iron all decreased significantly

l' between rounds one and two. For alkalinity and chloride the decrease was

approximately 20%, while divalent cations decreased appro×imately 15 percent.

I decreased but remained above Values for
Iron values significantly one mg/l.

Eh, specific gravity, and specific conductance also decreased between rounds

i one and two. The water pH showed a slight increase between rounds. This
change in the water quality serial parameters was accompanied by the apparent

i development of the weil•

i During round two an average flow rate of approximately 16.5 gph was maintain-

| ed, while during round one an average flow rate of only 7.4 gph was maintain- '

able. The volume of water removed from the well during round two was greater

I than during round one, 3,050 versus 2,400 gallons•

m_

!
!
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' TABLE2,3.1

SERIAL_LE C_NISTRY I

gig-t9 CULE_ARO_ f_ Ii.xT---",'

.......... .... .........--.....--.-.,...................-..........., .'................... ............. __

ISA_LE OU_!_ rE _LO_ OA[E
NUBBERPARAHETER 9ALUE VALUE _ITS PU_ED COLLECTED

,dbm

1 ALKALINITY , 72.1 71.1 aq/l 1550 02/08188 I
2 ALKALINiTY _.5 66.0 Igtl 1950 02/09/88

,qp,.

3 ALKALINITT 71,8 70.6 IKJ/I 2350 02/10188 m
4 ALKALINITY 68.7 69.4 iqtl 2700 02111180 i5 _KALINITY 68.4 67.9 _11 3050 02/12199

i

i: I C_l_ _ 4_ _tl 1550 02109188 I
2 CHLOR!_ 49_ 49600 _/! 1950 02109/88
3 C_l_ 49L_ 4_ m9/I 2350 02/10/88 i

' 4 CHL_IOE 49200 49000 _/I 2700 02/11/99 il
5 CHLORIOE 49700 48900 iKJ/[ 3050 02/t2/08

I
I DIVALENT_TI_ 242 2_ |eq/l 1550 02/_/88
2 OI�ALEHT_(l_ 243 242 _/I 1950 02/09188

!3 Oi�ALEHTCAT[_ 244 243 ueq/i 2350 02/10/99
4 0lVALEItTCATIONS 242 242 aeq/I 2700 02111189
5 OIgALEHTCATIONS 241 240 eeq/I 3050 02112189

t
t TOTALIR_ t._ 1.67 a9/l 1550 02/09/98
2 I'OTAL[ROll t,4O 1.46 uq/I 1950 02109188 am
3 TOTALIRON t,65 1,55 ag/] 2350 02/10/98 a
4 TOTALIRON 1,52 1.45 IKJ/] 2700 02111188
5 TOTALIRON t,30 t,32 _/I 3050 02/12/98

' " i

I FEI_OUSl_ 1.25 1.39 _/! 1550 02/09/86
2 FERI_ IRON !.32 1.29 mg/I 1950 02109198 I
3 FE_ l_ 1.24 1.27 _/I 2350 02110199 li
4 FE_ I_ 1.14 1.19 _J/I 2700 02111/98

5 FEI_tI_ IRON I.II I._ Ig/l 3050 02/12/88 i
dme

I pH 7.1 1550 02/_/98 Bib

2 pH 7.1 19_ 02/09/88 i
3 pH 7.2 2350 02110/88 ai
4 pH 7.1 2700 02/I1/98
5 pH 7.2 3050 02112188 iii

ii

I
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I
TABLE2.3.l

I (continued)

I SAMPLE OUPLlC/lTE GALLONS OkfE_IIBER PkRkJIETER VALUE I/kI.UE UIIITS PIJI_O COLLECTED

I t Eh 92 sV 1550 02/08t88
2, Eh 75 iV 1950 02/09/88
3 Eh 92 iV 2350 02/10188

' 4 Eh 97 iV 2700 02/I1t885 Eh 112 mY 3050 02/t2/88

! .' I I'EIIPERkTUltE 21.7 C 1550 02108188
2 TEIg_ERkrLII1E 21.1 C 1950 02109188

i 3 TEtIPERkI'UItE 21,2 C 2350 02/101884 TEtlPERkTUIRE 21.3 C 2700 02/1[/88
5 TEtIPERAf_E 2I. I C 3050 02/12/88

I I SPECIFICGRAY[If 1,0_2 I 20.6 C 1550 02108/08
5 SPECIFICGRAVITY 1.061 I 21.1 C 3050 02/12/88

U
I SPECIFICCOIII_[kIICE 119000 It 25C ulhos/cm 1550 02108188

i 5 SPECIFICCONOUCTMCE 113000 I! 25C umhoe/cm 3050 02/12/88

|
N
I ..

!
I
i
I
i
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TABLE2.3.2 I

[TASLABORATORYRESULTS nW[PP-[9CULEBRAROUNDTWO

GENERALCHEHISTRYANOaNIONS m
..... "-'''''''''''''''''''''''''"'''''''''''''''''''''''''''''''''''''' ....... " ............................ al

mOUPL[CATE DArE
PARAMETER VALUE VALUE UNITS COLLECTED

ALKALINITY(HC03) 58 mqll 02/12/88 I
ALKALINITY(C03) 0 iq/I .02/12/88

BROMIDE 95 94 mq/I 02/12188 li
CHLORIDE 46100 mq/I 02/12/88 ,|
CYANIDE,TOTAL ( O.OI iq/] 02/12198
FLUORIDE 0.9 a9/l 02t12/88 i

.:. IODIDE ( 2.0 ( 2.0 iKj/l 02/12/88 II
NITRATE 0.]1 0,12 mg/] NO3-N 02/[2/88 '
pH 6.67 6,76 02/12/88
PHENOLICS ( 0.005 _J/l 02i12/88 i
PHOSPHATE,TOTAL ( O.Ot _/[ T-PO4-P 02112/68 m
RESIDUE,FILTERABLEItSOC 85400 m(Jll 02/[2/88
RESIDUE,NONFILTERABLE1105C 59 " _/I 021t2188 li

SPECIFICCONDUCTANCE 158000 159000 umhos/cz125C 02/12/88 .l
SULFATE 5700 _j/I 02/12/88
TOTALORGANICCARBON 7.0 7,0 a9/! 02/t2/68 ai
TOTALORGAHICHALOGEN 1.10' t.60 toll 02/12/88 l

i

;,I
I
I
i
I
t

= 2-36 i



I
i T&BLE2,3,2

(continued)

I CATIONSANDTRACEMETALS
DUPLICATE _[0 01. MATER DATE

I PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED......................... .......................---..----.....----- ...... ...

i ALUMII(IB ( lO ( tO ( 0,1 ( O.l mgll 02112188
ANTIMONY ( 5,0 ( 5.0 ( 0,05 ( 0,05 mq/i 02/12/88

.- ARSENIC ( 0,50 ( 0,50 ( 0.005 ( 0.005 mqtL 02/12/88
BARIUM ( 0.50 ( 0.50 ( 0.005 ( 0.005 mq/l 02/12/88

Ii BERYLLIUM ( O,SO ( 0,50 ( 0.005 ( 0,005 Iq/I 02/12188
II BORON 30 30 ( 0,01 ( 0,01 IKJ/I 02/12/88

CAOHIUM ( 0.50 ( 0.50 ( 0.005 ( 0.005 mgtl 02/12/88

I CALC[UN 1600 1600 mq/I 02/12/88CESIUM ( 0.50 ( 0.50 ( 0.01 ( 0.01 mq/! 02112/88
CHROMIUM ( 1.0 ( 1.0 ( 0.01 ( 0.01 mqll 02112/88

I COeALr ( 0.10 ( 0.10 ( 0.01 ( 0.01 ig/] 02112/88
COPPER (1.0 ( i.O ( 0.01 ( 0.01 lg/l 02/12/88
IRON 1o0 1.0 ( 0.01 ( O.OI mq/I 02/12188
LEAD 1.3 1.2 ( O,OI < 0,01 I_/l 02112188

_1 LITHIUM 1.0 1.0 ( 0.01 ( O.Ol IIg/] 02112/88
B MA6NES[Utl !700 1700 iN/I 02112188

NAN6ANESE 3,1 3.1 ( 0,005 ( 0,005 Igl] 02/12/88

P,ERCURI <0.0002 ( 0.0002 ( 0,0002 mg/I 02/12/88NOLYBOENUII 0.[7 0.17 ( 0.01 ( 0.01 Ig/l 02/12/88
NICKEL ( 3.0 ( 3.0 ( 0.03 ( 0;03 Ig/I 02/12/88

I POIASSIUM 910 890 tg/1 02/12/88SELENIUM ( 0.50 ( 0.50 ( 0.005 ( 0.005 Ig/I 02/12/88
SILICA ( _,.2 loll 02/12/88
SILVER ( 1,0 ( too ( 0.01 ( 0,01 _/1 02/12/88

I SO0[UM 26500 26500 IN/l 02/ t2/88STRONTIUM 35 36 ( O,OI ( 0,01 IKJ/] 02/12188
[HkLLIUB ( 0,050 ( 0,005 ( 0.005 Ig/I 02/12/88

I I'iI'AN[UM ( 0.[0 ( 0.10 ( 0.01 ( 0.01 Iq/I 02/12/88VANAOIUN ( 1.0 ( 1.0 ( 0.01 ( O.Ot IIg/I 02/12/88 :
ZINC 3.0 1.0 ( 0.01 ( 0.01 Ig/l 02/12/88

i

!
I
I
!
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m
T_eLE2,3.2 I
(continued)

VOLATILEHAZARDOUSSUBSTANCES I
iml

..... .... .................................................................................. .... . .... ......

DUPL]CATE TRIP TRIPBLANK DATE
PARARETER VALUE VALUE BLANK DUPLICATEUNITS COLLECTED

i

.... .......,,................................................................'...............,............. ml

ACETONE 18.0 ( lO uq/l 02112/B8 i
BENZENE (5.0 ( 5,0 ugl[ 02112/88 ml
2-8UTANONE (I0 ( I0 ug/l 02/12/88

BROMOFORM ( 5.0 ( 5.0 uqtl 02/12/88 m
CARBONDISULFIDE ( 5.0 ( 5.0 uq/I 02/12/88 lCARBONTETRACHLORIOE (S.O (5.0 ug/] 02112/88
CHLOROBENZENE (5.0 (5.0 ugli 02112/88

CHLOROO[BROMOHETHANE (5.0 (5.0 ug/i 02/12188 I
CHLOROETHANE (lO ( lO ug/l 02112188 []
2-CHLOROETHYLVINYLETHER ( 10 ( lO ugl] 02/12/88
CHLOROFORM ( 5.0 ( 5.0 ug/l 02/12/88 /
CIS-I,3-OICHLOROPflOPIiWE( 5.0 ( 5.0 ug/l 02/12/88 m
O[CHLORO8ROMOMETHAWE( 5.0 ( 5.0 ug/l 02/12/88
I,I-O[CHLOROETHiMIE ( 5.0 ( 5.0 ugll 02/12/88 m
1,2-OICHLOROETHA¢IE ( 5.0 ( 5.0 ug/l 02/12/88 I
I,I-OICHI.OROETHYLENE ( 5.0 ( 5.0 ug/l 02/t2/88
1,2-OICHLOROPROPAWE ( 5.0 ( 5.0 ug/I 02/t2/88
ETHYLBENZENE (5.0 ( 5.0 ugl[ 02112188 i
2-HEXANONE ( lO ( lO ugli 02112/88 m
METHYLBROMIDE (10 ( lO ug/l 02/12/88
METHYLCHLORIDE ( I0 ( lO ug/l 02112/88 m
4-METHYL-2-PENTANONE ( I0 ( I0 ugll 02/12/88 J
METHYLENECHLORIDE (5.0 ( 5.0 ug/l 02/12/88

STYRENE (5.0 (5.0 ugll 02/12188 i
i,I,2,2-TETRA4)HL_T_ ( 5.0 (5.0 ugtl 02/12/88 |
TETRAC_OROETHYLENE (5.0 (5.0 ugll 02/12/88
TOLUENE (5.0 (5.0 ,gll 02/12/88

TRANS-I,2-OICHLOROETHYLE_( 5.0 (5.0 uglI 02/12/88 1?,

• TRANS-I,3-OICHLOROPROP£_( 5.0 (5.0 ug/l 02/12/88 m
I,I,I-TRICHLOROETH_kWE( 5.0 (5.0 ug/I 02/12188
I,t,2-TRICHLOROETHkiE ( 5.0 ( 5.0 ug/I 02/12/88 t
TR[CHLOROETHYLEWE ( 5.0 ( 5.0 ugt] 02/12/88 B
VINYLACETATE ( tO ( tO uglI 02/12/88

VINYLCHLORIOE ( I0 ( I0 ug/l 02/12188 mim
TOTALXYLENES (5.0 ( 5.0 ,gll 02/12/88 iN

i
i
I
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I
I TABLE2.3.2

(conttnued)

i SEHIVOLAIiLEHAZARDOUSSUBSTANCES....... ,,........................................................---.. .... .................-. .......... ....

DUPLICATE OAIE

I PARAMETER VALUE VALUE UNITS COLLECTED........ . ....... ................................................-----.. .... ..._............. ..... ..........

m ACENAPHTHENE ( 10 (I0 ug/i 02/12/88, ACENA_HTHYLENE ( I0 (lO ug/l 02/12/88
ANTHRACENE ( I0 (I0 ug/l 02/12/88
BENZO(A)ANTHRACENE ( lO (I0 ugl[ 02/12/88,N

T'mmm BENZ_A)PYRENE ( I0 (I0 ug/l 02/12/883,4-BENZOFLUORANTHENE ( I0 (I0 ug/l 02/12/88
BENZ_G,H,I)PERYLENE ( I0 ( I0 ug/l 02/12/88

•m _ BENZOICACID =(50 (50 ugll 02/12188m 8ENZ_K)FLUORANTHENE ( I0 ( I0 ug/l 02/12/88
BENZYLALCOHOL (10 (I0 ug/l 02/12/88

m BIS(2-CHLOROETHOXY)HETH_NE ( I0 (I0 ugll 02/12/88BIS(2-CHLOROETHYL)ETHER ( I0 ( I0 ug/l 02/12/88
BIS(2-CHLOROISOPKOPYLETHER ( 10 (lO u@ll 02/12/88
B[S(2-ETHYLHEXYL)PHTHkLATE ( tO ( lO ug/i 02/12/88

I PHENYLETHER ( lO ( tO ugJ[ 02/12/88
4-BROMOPHENYL
BUTYLBENZYLPNTHALATE ( lO ( I0 ugll 02/12/88
4-CHLORO_ILI_ (I0 ( I0 a@/l 02/12/88

i 2-CHLORONAPHTI_NLENE ( I0 ( I0 ugll 02/12/882-CHLOROPHENOL ( I0 (I0 ug/l 02/12/88
4-CHLOROPHENYLPHENYLETHER ( tO ( lO ug/i 02/12/88

i CHRYSENE ( I0 (I0 ug/l 02/12/B8DIBENZO(A,H)ANTHRACENE ( lO ( 10 u9tl 02/12/88
O[BENZOFURAN ( 10 (lO ugll 02/12/88
[,2-OICHLOROBENZENE ( lO ( lO uglI 02/12188

I ( I0 ( 10 ug/I 02/12/88
t ,3-OICHLOROBENZENE
1,4-O[CHLOROBENZENE ( lO ( I0 ug/I 02/12/88
3,3'-DICHLOROeENZIOINE (20 (20 ug/[ 02112/88

I 2,4-OICHLOROPHENOL ( I0 (I0 u@/i 02/12/88 ,.DIETHYLPHTHALATE ( lO (10 ug/i 02/12/08
2,4-DIMETHYLPHENOL ( IO (lO ug/I 02/12/88

I 4,6-DINITRO-O-CRESOL ( 50 (50 ug/i 02/12/882,4-DINITROPHENOL ( 50 ( 50 ugll 02/12/88
DIMETHYLPHTHALATE ( I0 ( lO ugll 02/12/88

I DI-N-BUTYLPHTHALATE ( I0 ( I0 uq/l 02/12188
2,4-DINITROTOLUEICE ( tO ( I0 ug/l 02/12/88
2,_-DINITROTOLUENE ( I0 ( lO ug/l 02/12188
DI-N-OCTYLPHTHALATE ( I0 ( I0 ug/l. 02112/88

m

I
...m

. ,') _

_

-



!
TABLE2.3.2
(contInued)

Iii

SEHIUOLAT[LEHAZAROOUSSIJOSTAMCES n
................ .o... ...... . ..... ..o ............ ..°................ ..... , ....... ....o.... ..................

DUPL]CAIE DATE IPARAMETER VALUE VALUE UN[TS COLLECTED
- ......... . ................ . ......... ..... ................... . .......................

FLUORANTHENE ( I0 (10 ug/I 02/12/88 n
FLUORENE (10 (tO ug/[ 02112188 n

HEIIACHLOIIOOENZENE (10 (10 uq/l 02112188
HEXACHLOROgUTAOIENE ( I0 (10 ug/I 02/t2/88 i
HEXACHLOROCYCL_ENrAOIE_ {tO (10 uq/I 02t12/88 m
HEXACHLOROETHAME ( tO (10 uo/I 02/12/88
il¢06N0(L,2,3-C0_YIEIE ( L0 ( 10 ug/l 02/12/88 m

.. ISOPHORONE ( I0 (10 ug/I 02/12188 =
2-HETHYLNAPt4IWiLENE ( |0 ( 10 :ia./I 02/12/88

: 2-HETHYLPHENOL (10 (10 u9/l 02/12/88 ii

" 4-_THYLPHEHOL ( lO (10 ug]l 02112188 m
HAPHTHALEHE ( 10 (10 ugll 02/12/68 U

2-HITROA_ILINE ( 50 ( 50 u_l 02112188
3-HITROAMILINE ( 50 ( 50 ug/l 02/12/89 m
4-HI[ROANILINE ( 50 ( 50 ug/I 02/12/88 m
NITROBENZENE ( I0 (lO ugJl 02/12/88
2-NiTROREHOL ( lO (10 ug/[ 02/1,2/88 li
4-HlTROPHEHOL ( 50 ( 50 u(JJ1 02112/88 li
H-NITROSOOI-H-P_YLAMIH_ ( 10 ( I0 U9/I 0211_/88
H-Hl TROSOOIPHEHYLAMINE ( I0 (lO u_'l 02/12188 i
P-CHLOI_O-H-CRESOL ( tO (I0 u_l 02112188 |PENTEHLOI_OPHEII)L ( 50 (50 ugll 02112188
PHEHANI'HIENE ( lO (16 ug/I 02/12/88
PHENOL ( 10 ( !0 ug/l 02/12/88 m
PY_NE ( lo (lO uo./l 02/12/88 m
1,2,4-TRICHI.OROOEKZENE ( 10 ( I0 ug/I 02/12188
2,¢,5-FRlCHL(ilOREIK)L ( 50 ( 50 u(J/l 02/12/88 OB
2,¢,6-TRICHLOflOPIEIQ ( I0 (10 ug/I 02/12/88 li

I
POI.YC_I_TEDBIPHENYLS

....................................................................................................;;;;..... i
PARAIIETER UALUE UNIIS COLLECTED

.................. "''''*'''''''''" .... " ...... "'" ..... " ....... " ...... " ........... "" ........................ i

ii
PCa ( I u(J/L 02/L2/88

!
_ I
- 2-"0 m

m



I
I TABLE2.3.3

l UNCLA_t_A_I_TAM.TSIS
l¢iPP-19CULEBRAROUNDTWO

OISSOLVEO6ASESAli)REOOXCOUPLES

OUPL[CkTE OArE
PARAMETER VALUE VALUE UNITS COLLECTED

n . ......... _... _....................................................................................... .....
AR60N (0.05 cc/l(STP) 02/12/88
OXYBEN (0.05 cc/l (STP) 02/12/88
NITROGEN 18.50 cc/l(STP) 02/12/88

I CkRtiONNNOIIOE 0.070 ccil (STP) 02/12188CARSONOIOXIDE 1.980 cc/I (STP) 02/12/88
_T_ 0,0_ cclI(STP) 02/12/88

IN ETHANE ( 0.001 cc/] (STP) 02/12/88C-3 (0.001 cc/l(STP) 02/12/88
" C-4 (0.001 ccli(STP) 02112188

I C-5 (0.001 cc/l(STP) 02/12/88C-6 ' (0.001 cc/l(STP) 02112/88
SUMOFC02 24.¢3. cclI(STP) 02112/88
TOTALGiS 20.570 ccll(STP) 02/12/88Illml

m AMfl_IA 1.70 mO/l 02/12/88
mB, NITRATE ( 2.00 mo/L 02/12/88

TOTALIRON 2.780 mo/l 02/12/88

m FERROUSIRON 2.64 2,_ moll 02112/88TOTALANSENIC 0.0024 moll 02112/89
ARSENICill 0.001(b moil 02/12/88

i TOTALSELENIUII ( 0.001 moll 02112/88100IDE 240 240 ug/I 02/12/88
IOOATE (15 ( 15 ucj/[ 02112188

!
m :,

I
i

i
m

m 2-41 -_

-



m
TABLE2.3.4 m

PRESSUREANDFLOW mm
WIPP-19CULEBRAROUNDTWO II

.................... . ..... ......................,..........--.... .......... . ............. . mim

PSI PSi GPH ml
DATE TlffE ABOVEPACKER BELOWPACKER FLOWRATE COHMENTS II

mm

01/26/88 12:24 145 157 O0 PUMPOFF 1
01/26/88 12:56 145 152 O0 PACKERINFLATED

01/26188 13:00 145 138 O0 PUMPONNODISCHARGE 1
01/26188 13:03 145 123 12 DISCHARGETOSURFACE I
01126/88 13:15 [45 [1[ 12

01/56188 13:30 145 103 12 m

01/26188 13:45 146 101 12 mm
.- oi/26188 14:oo 146 Ioo 12 m

01/26188 15:00 147 96 13

01/27/88 07:30 163 89 12 , m
01/27/88 15:20 170 91 10 PSI 15:00 m
01/27/88 I5:30 170 91 10 FLOWRATE15:40

01/28/88 08:00 184 98 09 m
01/28/88 i5:00 186 99 O, m
01129188 07:50 193 131 OI PUMPFAILURE
01129188 08:05 193 126 04 PSi II RISING ,mm
01/29/88 09:10 NA _ _ PULLPUMPIREPtACE i
02/01/88 16:37 148 103 OO PACKER[NFLAIED Bmi

02/01/88 16:50 150 !14 06 UNST_LEFLOWRATE
02/02/88 14:00 150 138 O0 PUMPFAILURE/PU_OFF i
02104188 13:45 Nk NA Nk RESTARTWOSP m
02/04188 14:11 145 153 O0 PUMPOFF

02104188 14:17 145 154 00 PACKERI_LAiED mm
02/04188 14:20 145 142 O0 PUMPTURNEDON ii
02/04188 14:21 145 128 Nk OISCHARGETOSURF_E
02/04/88 14:29 145 lO0 18

02/04/88 14:40 145 l_ 16 ,
02/04t88 15:00 143 98 16 U

02/04/88 [5:30 [45 95 16

02/05188 07:00 145 82 19 m
02105/88 15:00 145 66 20 I
02/06188 08:30 146 62 18

02/_/88 17:_ 144 61 18
02/07/88 12r30 144 60 t8 I
02/08/88 07:30 144 61 18

02/08188 16:_ 143 56 16 m

02/09/88 07:00 144 53 16 _
02109188 16:00 143 55 16 gm

02110/88 07:00 144 _ 17

02/10/88 16:00 142 57 [6 J
02/11/88 07:00 142 60 t6 II
02/11/88 16:00 142 60 17

02/12/88 10:30 142 63 16 mm

02/i2188 If:B0 143 69 O0 PUMPOFF I

2-42 m
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Figure 2.3,1. Graphs of alkalinity and chloride from second round serial

'11 sampling at well WIPP-19 Culebra.
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sampl£ngat well WIPP-19Culebra.
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l
l 2.4 SUMMARY OF CULEBRA WELL WIPP-30 r ROUND ONE

Well Characteristics

l Well WIPP-30 is located approximately 4.9 miles north of the center of the
WIPP site at an elevation of 3,429 feet above MSL, to the top of casing

l (Gonzales, 1989). The total depth of the drilled hole was 913 feet BGS. Thewell is cased to a depth of 912 feet BGS. The bottom one foot of _the hole is

plugged with cement. The casing is perforated in three intervals accessing

l the Magenta Dolomite, the Culebra Dolomite, and the base of the Rustler

Formation. Currently, a bridge plug [s installed at 701 feet BGS so that only

the Magenta and Culebra Dolomites are accessible. A retrievable production-

injection packer (PIP) is installed at approximately 590 feet BTOC to prevent

1 mixing of Magenta and Culebra fluids (Stensrud et al., 1988). The source of
1

water sampled from this well is the Culebra Dolomite Member of the Rustler

'l Formation located at a depth interval of 631 to 653 feet 8GS (Sandia
m Laboratories and USGS, 1980b).

l Sampli,ng Process

This well is not a regularly scheduled well in the WIPP Water Quality Sampling

i Program. WIPP-30 was sampled at the request of, and in cooperation with,

Sandia National Laboratories and their subcontractor, INTERA Technologies.

Removal and emplacement of the PIP, installation of the pump and pressure
monitoring equipment, and monitoring of flow rates and volumes were activities

I of Sandia National Laboratories and INTERA Technologies personnel.

I WIPP-30was sampled using a Bennett model piston pump. A Baski inflatablepacker isolated the pump intake from the Magenta Dolomite and fluid in the _l

i well bore. The pump intake was set at an approximate depth of 612 feet BTOC.

Pumping began on 02/02/88. The pump operated for 12 days and then failed on

l and the Baski inflatable packer reinstalled
02/13/88. The pump was removed,

to prevent fluids from the Magenta and Culebra Dolomites from mixing. After

being repaired, the pump was reinstalled on 02/25/88. The pump operated for
10 more days before failing again on 03/05/88. At this point the operation

_ was terminated.

1
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Serial sampling began on 02/05/88 after 450 gallons of water had been pumped i

from the weil. Flow rates varied during the pumping episode from approximate-

ly 7.5 to less than two gallons per hour. A total of six ser[al samples were I

collected from WIPP-30, four during the first pumping episode and two c_uring

the second. Serial samples were collected at two day intervals while pumping I
g

was in progress. Serial samples were collected at the well head and trans-

ported to the field laboratory trailer located a short distance away. Serial I
|sampling ended on 03/04/88 after approximately 3,000 gallons of water had been

pumped from the weil.
I

Field Chem/str% Summary

i Procedures used in the serial sampling field chemical analyses are described

Ln the WIPP Geotechnical and GeoscLences Procedure Manual WP 07-2.
,

I

Field chemical analysis showed alkalinity decreasing from approximately _0 to I

37 mg/l during the serial sampling period (Figure 2.4 I). I

Chloride concentration decreased from approxima-_ly 21,800 down to 13,300 mg/L I

(Figure 2.4.1). i

Divalent cations varied between 102 and 96 meq/l (Figure 2.L$.2). !

Total iron concentration decreased from approximately 4.6 mg/l on the first I
II

day to 1.8 mg/l before the pump failed during the first pumping episode.

Total iron values then ranged between 1.0 and 2.6 mg/l. Ferrous _ron concert-
t, Itrations followed a trend similar to total iron {Figure 2.4.2).

The water nH varLed between 7.9 to 7.6 SU. I

P_hys£cal Parameters i

Specific gravity was 1.020 at 19.1°C on the final day of sampling.

!
Specific Conductancewas reported as 48,300 umhos/cm at 25°C roe the t'ourth

serial sample. Specific conductance was not measured on the f_nal day oi" 'I

pumping.

|



| Final Sample Collection

A complete final sample suite was not collected from well WIPP-30. At the

I time of the second pump failure, on 03/05/88, samples were only collected for
analysis by Sandia National Laboratories. Field parameters did not appear to

i have stabilized at the end of the sampling episode.

General Observations

I As this well was sampled £n conjunction with Sandia National Laboratories on-

going hydrology program, standard operating procedures of the Water Qual[ty

I Sampling Program were not strictly Every was
effortadhered to. made to

preserve the integrity of the chemical analyses during serial sampl[ng, but

! ,some transient physical parameters such as Eh and temperature were not

measured.

D Tabular data are presented in Table 2.4. I. This tables list results from

serial sampling. No listing of pressure versus flow data is presented as the

I WQSP did not collect this data.

l Figures 2.4.1 and 2.4.2 graphically depict serial sampling results and the

degree of stabilization achieved.

!
!

!
!
!
!
|
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I[/_LE2,4.1

SERIALSAHPLECHEMISTRY m
H[PP-30CULEBRAROUNOONE I

------------------------------------'------------------------------------------------- .... vi,-------------------------

SV_IPLE DUPLICATE GALLONS DArE m
NUMBERPARAHEIER UALUE UALUE UNITS PUHPED COLLECTED g

.. .................................... _¢. ...........................................................
m

l ALKALINITY ¢0.3 39.8 mgll 450 02/05188 I
2 ALKALlH[rY 38.6 39.I mg/I 650 02/07/88
3 ALKALINlrY 36.9 36.9 mgll I000 02/09/88 mm
4 ALKALINIIY 37.4 37.4 mgil 1300 021'11/88 II
5 ALKALINITY 38.9 38.4 _Jll 2700 03102/88
6 ALKALIIIITY 36,7 37.2 m(j/I 3000 03104198

,':" I

i CHLORIDE 21700 21900 Ig/I 450 02/05/88
2 CHLORIDE 19700 19600 nglI 650 02/07/88
3 CHLOR[DE L7700 17600 mO/1 I000 02109188 n
4 CHLORIDE L6LOQ 16000 _j/I 1300 02111188
5 CHLORIDE 13800 13700 rag/I 2700 03/02/88 I
6 CHLOR[DE 13300 13200 =g/] 3000 03/04/88 II

Nt OIUkLENTCAI[O_S tOI IOI leq/l 450 02/05/88
2 OIVALENTCATION_ 99.4 98,8 meq/[ 650 02/07t88
3 DIVALENTCATIONS 102 102 leq/l 1000 02109188
4 OIVALEHTCATIONS 102 102 m_,qll 1300 02/I1/88 n
5 DIVALENTCATIONS 96.3 97.0 meq/I 2700 03/02/88 II
6 DIVALENTCATIONS 96.0 95.7 Nq/l 3000 03104/88

N
I TOTAL[ROll 4.59 4.71 _J/! 450 02/05/88
2 TOTAL[ROll 2.69 2.74 m91l 650 02107188
3 TOTALIRON 1,e2 1.75 lg/I lO00' 02/09/98 II
4 TOTAL,[ROll 1.05 1.01 ilg/I 1300 02/11/88 ' lm
5 TOTAL[ROll 2.62 2.61 11911 2700 03102/99

6 TOTALIRON 2.16 2,22 mcJ/I 3000 03104/88 m
t FERI_USIRON 3.73 3.85 NII 450 02/05/89 m
2 FERROUS[ROll 2.33 2.38 lp:J/I 650 02/07/98 ii
3 FERROUS[ROll 1.01 1.02 _/I lO00 02109198
4 FERROUSIRON 0.78 0.82 m9/l 1300 02/11/88
5 FERROUSIROM 1.38 1.51 _J/I 2700 03102188 m
6 FERROUSIRON 1.57 1.62 19/1 3000 03/04/98 i

!
+' m
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I
TABLE2,4.1

1 (continued)

I SAIIPLE 04JPL[CATE GALLONS DATEHUHSERPARAAETER VALUE VALUE UNITS PUHPED COLLECTED

I | pH 7,8 450 02/05/88
2 PH 7.9 650 02/07188
3 pH 7.7 I000 02/09/98

I 4 pH 7,6 1300 02/11/88,5 pH 7.6 2700 03/02/88
6 pH 7.7 3000 03/04198

I
1

I SPECIFIC61tkPlT'f 1.032 li 13.8 C 450 02/05/88

I 2 SPEC[FIC6Rkl/ITY 1.031 li 14.9 C 650 02/071803 SPECIFIC61ikVITY 1,026 II 18.6C 1000 02109189
4 SPECIFIC61tAUITY 1.024 I! 20.3 C 1300 02/11/88

t ,5 SPECIFIC6RAVlTT 1.020 li 23.0 C 2700 03/02/886 SPECIFIC6AAVITY 1,020 li 19,I C 3000 03104198

i I 5PECIF[CCONIXJCTAliCE 64800 li 25C uihoelcli 450 02105/88
2 SPECIFICCONOtKTAMCE 60200 I 25C uzhos/ml 650 02/07/88

I 4 SPECIFICCONOUCTAIiCE 48300 li 25C uiiime/cl 1300 02/!1/88

I
I :,

I
I
I
I
I
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Figure 2.4.1. Graphsof alkalinity and chloride from second round serial
sampling at well WIPP-30 Culebra.
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!' 2.5 SUMMARY OF CULEBRA WELL H-O5b_ ROUND THREE

Well Characteristics

l Well H-O5b is located approximately 2,7 miles northeast of the center of the
WIPP site at an elevation of 3,506 feet above MSL, to the top of casing

(Gonzales, 1989). The total depth of the hole is 925 feet BGS. The weil is

i cased to a depth of 881 feet BGS and completed open hole. The source of water

sampled from this well is the Culebra Dolomite Member of the Rustler Formation

I located at a depth interval of 897 to 920 feet BGS (Mercer and Orr, 1979).

• Samoling Process

This well was sampled using a Bennett model piston pump. A Baski inflatable

.:.l pac_<er isolated the pump intake from stagnant water above it in the well bore.

The pump intake was set at a depth of 875 feet BTOC.
.

!
Pumping began on 02/17/88 and ceased on 02/24/88. The average flow rate was

l approximately nine gph. Serial sampling began on 02/19/88 after 400 gallonsof water had been pumped from the weil. One serial sample was taken daily for

six consecutive days. Serial sampling ended and final samples were collected

I on 02/24/88, after approximately 1,450 gallons of water had been pumped from

the weil.

!
Field Chemistry Summary

i Procedures used in the field chemical analyses are described in the WIPP
Geotechnical and Geosciences Procedure Manual WP 07-2.

| "Field chemical analysis showed alkalinity ranging between approximately 51 and

l 46 mg/l during the serial sampling period (Figure 2.5.1).

Chloride content remained between approximately 85,000 and 86,000 mg/l (Figure

B 2.5.1).

l Divalent cations remained between 255 and 259 meq/l (Figure 2.5.2).

I Total iron concentrations dropped from approximately 3.3 to 2.2 mg/l, while
ferrous iron dropped from approximately 2.7 to 2.0 rag/l, during the course of

i serial sampling (Figure 2.5.2).
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The water pH was between 7.2 and V.3 SU.

Physical Parameters l

Eh values ranged from 91 to 112 mV relative to the SHE. I
mm

The water temperature varied between 19 and 21°C.
g

_pecific gravity W,ts I.102 al !9.3_C on the final day of sampling.

Specific conductance remained at approximately 172,000 umhos/cm at 25°C over

•.: the course of the sampling,period. I

, Final Sample Collection
|Final samples were collected after the analyzed field parameters stabilized.

•; Samples were collected following the procedures outlined in the WIPP Geotech- i

nical and Geosciences Procedure Manual WP 07-230. I

R

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia

National Laboratories, and the EEG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD. Archival samples were also collected for i
the WIPP project.

General Observations I

The water from well H-OSb was slightly effervescent. Ill

|
Some small particles were observed on the 0.45-um filters after sampling each

day but the amount decreased as pumping progressed. I

There were no problems encountered in sampling well H-OSb, i

Tabular data are presented in Tables 2.5.1, 2.5.2, 2.5.3, and 2.5.4. These I
tables list results from serial sampling, [TAS JaL',ratoryanalyses, UNC labor-

atory analyses, and pressure versus flow data, rus_.ectively. I

2
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'I Figures 2.5.1 and 2.5.2 graphically depict serial sampling results and the

degree of stabilization achieved. F_gure 2.5.3 illustrates the general water

I quality utilizing Stiff, pie, Piper tr_line_r diagrams.
at well H-O5b and

I Halite beds exist below the Culebra Dolomite Member within the Rustler Forma-
tion [n the vicinity of H-O5b (Mercer, 1983).

I Serial Parameter Comparisons With The Previous Rounds

Data from serial sampling field anaiyses compare favorably over the past three

I "rounds. With the exception of total Iron, ferrous iron, and Eh values, _k'_

the physical and chemical parameters measure,."n the field are in good agree-

I men,t.

I Flow rates and purge volumes varied considerably between round one and rounds
two and three. Round one had an average flow rate of eight gph resulting in a

I purge volume of 950 gallons. Average flow rates of six and 9.5 gph, with
purge volumes of 2,000 and 1,450 gallons, were recorded for rounds two and

i three respectively.

!

!

!

i

!

!
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I
|T_SLE2.5.1

SERIALSk_LECHEHISTRY i

H-OSbCULEBRAROUIOTHREE I
........... .... ................-.................... ..... ............. ..... ............ ...........

SAMPLE OUPLICATE GALLONS OATE II
NUI_ERPAR_ETER VALUE VALUE UNITS I:qJ_ED COLLECTED m

...................................................................................... .... ........

1 ALKALINITY 49.1 50.3 I(J/I 400 02/19188 I
2 ALKALIii TY 50.5 51.3 _/] 550 02/20188
3 ALKALINITY 47.0 46,4 _J/! 800 02/21188 mm.

4 ALKALIii IY 45.9 46.9 IKJ/I 1050 02/22/88 Bi
5 ALKALIHITY 47.8 48.3 mg/I 1250 02/23188 U

6 ALKALlNIIY 47.8 47.4 Hl] 1450 02/24/88

I

I CHLORIDE 85500 85200 19/1 400 02/19/88
2 CHLORIDE 85200 85000 _/1 ._50 02/20188 m
3 CHLORIDE 84700 84500 19/I 800 02/21/88 I
4 CHLORIDE 84900 84900 _J/I 1050 02/22/88
5 CHLORIDE 854)00 85400 IKj/I 1250 02/23/88 IlL

CHLORIOE 85500 85700 19/1 1450 02124/88 i
m

t OIW_LEHTCATIONS 259 257 eeq/l 400 02/19/88 t
2 OIVALEHTCAI'IONS 257 257 meq/I 550 02/20188 Ii
3 OIVALENTCATIONS 256 255 Kq:l/1 800 02121188
4 OIVALEHTCATIONS 259 259 leq/l 1050 02122188 Lm
5 OIVALEHTCATIONS 257 256 meq/l 1250 02123/88 II
6 0IVALEHTCATIONS 259 259 meq/I 1450 02124188

t TOTALIRON 3.26 3.27 Im./I 400 02119188 l
2 TO[ALIRON 3.19 3.24 imJ} 550 02/20188
3 TOTALIRON 2.55 2,55 M/! 800 02121188
4 TOTAL[ROll 2.37 2.59 mg/l 1050 02122188 ' III
5 TOTALIRON 2.41 2.55 IKJ/I 1250 02123188

_:1 TOTALIRON 2.13 2.16 mg/l 1450 02124/88 n
1 FERROUSIRON 2.9 2.73 m911 400 02119188
2 FERROUSIRON 2.53 2.60 m�/I 554) 02120188 i
3 FERE'OIJSIRON 2.45 2.46 H/I 800 02/21/88 IIIIi

4 FERI_USIRON 2.27 2.28 _J/I 1050 02/22/88
5 FERflOUSIRON 2.27 2.29 _/I 1250 02123188 i
6 FERROUS[ROll 1.73 !.95 119/I 1450 02124188 l

!
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I
• " TABLE2.5.1

:1 (continued)

I Sk&OLE DUPLICATE _.LOIS OArENUIIBERPARAIIETER VALUE VALUE UNITS PUHPEO COLLECTED

I I pH 7.3
400 02119188

3 pH 7,3 800 02121/88
4 pH 7.2 1050 02/22/88

n 5 pH 7.2 1250 02/23/_16 pH 7,3 1450 02124/88

I I Eh 91 aV 400 02119186
3 Eh 106 mV 800 02121198

• m 4 Eh 109 mV 1050 02122188
. i 5 Eh 105 mV 1250 02/23/88

m 6 Eh 112 mP 1450 02124188

I I TEtIPERATIJRE 19.2 C 400 02119188
3 TEIIPERATURE 19.8 C 800 02121/88

4 TEHPERATURE 20.5 C 1050 02/22/685 TEIIPERATUItE 20.4 C 1250 02/23/88
6 TEHPERAI'UI_ 19.t C 1450 02/24/98

I 1 SPECIFIC6RAVITY 1.102 I 19.7C 400 02/19/98
6 SPECIFICGRAVITY 1.102 I 19.3 C 1458 02/24/88

l
I SPECIFICCONOUCTANCE 173000 I 25C glhov/cI 400 02/19/88

n 6 SPECiFiCCONOIJCTANCE 172060 125 C umhos/cm 1450 02124188

I .,,

I
I
I
I

i
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I
TABLE2.5.2

ITASLABORATORYRESULTS i
H-OSbCULEBRAROUNOTHREE ii
GENERALCHEHISTRYkIIOANIONS

i

..... "''" .......... "''" .... "'''''''''''''''''''' .... "" ...... "'_-'_'--'''''" .... "'" ........... " ............. I

I)UI)Li_TE oATE l
PARAMETER VALUE VALUE UNITS COLLECTED

.... mmm_mmmlwm_lmm_mmmm .... lmm_ml_mm_emmm_mmlml#l_limml_mlmlllll_llmlmm_lm_lw_mmmel ......... #mim .... m ....

|ALKALINITY(HC03) 42 42 2/I 02/24/88
ALKALINITY(C03) 0 0 mg/l 02/24/88
BRONIOE 73 73 211 02/24188 mm
CHLORIDE 84100 211 02/24/88

• CYANIOE,TOTAL ( 0.02 2/1 02/24/88
Ill

FLUORIOE 0.9 2/1 02/24/88
[OOIOE ( 2.0 ( 2.0 2/[ 02/24/88 R
NITRATE 0.04 21i _3-N 02/24/88 U

:' pH 7.03 Z.03 02/24/88

PHEWOLICS 0.051 mo/I 02/24/98 I
PHOSPHATE,TOTAL 0.02 2/1 T-PO4-P 02/24/88 II
RESIDUE,FILTERABLE#180C 153000 154000 2/1 02/24/88
RESIOUE,II_ILTERkSI.E#105C 760 640 2/1 02/24/88 i,
SPECIFICCONOLICTA_E 242000 241000 umh_a/cN25C 02124188 B
SULFATE 7000 2/I 02/24188
TOTALORGANICC_BON 4.0 3.0 211 02124/88

TOTALORGANICHALOGEN 8.20 l.O0 2/1 02/24/88 I

!
I

"' ? I

I
I
I
I
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I
I TAKE2.5.2

(continued)

I CATiOI_kilo TRkCEIIETM.S/

................,.,..........,..............-.................-...-....-..
/

_ [ _'ri_ ' i)UPLICATE ACI0 Oi, I_[[R 0ATE

I PARA_TER , V,_UE ' V_U( 8LMIK 81.kNK UNITS COLLECTED............... ,..,:,.,./::.:.._.....,...,., ................ ................................................

i ALUmU ( t.o _t.o co.I I o.l _/1 o2/24/eeANTI_NYI 0.77 _/[ 02/7.4/88
ARSENICi ( 0.024 _/i 02/24/88
8_IUll ( 0.050 ( 0.050 ( 0.005 ( 0.005 M/I 02/24/88

t 8ERYLLIUII ( 0.050 ( 0.050 ( 0.005 ( 0,005 M/L 02/24/8835 35 ( 0.01 ( 0.01 M/i 02/24/68
CA0111UItI ( 0.0040 1911 02/24/68

I CALClUll 1500 IbGO Hl I 02/24/88" C£SIUIII ( 0.28 M/I 02/24/68
CHROltlUtqI 0.014 19/l 02/24/88

i COOAL[I I 0.010 Mtl 02/24/68
COPPERI ( 0.010 eq/I 02/24/88
lR011 2.3 2.3 0.01 ( 0.01 M/I 02/24/68
LEAOI ( 0.040 Wl 02/24/68

I LITHIUflI 0.75 19/1 02/24/88IM4_IIESlUll 1801) 1800 1911 02124/98
MIIEdlIESE 0.21 0.21 ( 0.005 ( 0.005 M/I 02/24/88

t NERCUIIY ( 0.0002 ( 0.0002 ( 0.0002 ( 0.0002 M/I 02/24/88MOI.YBEIImI 0.030 M/I 02/24/88
NICKELI ( 0.010 19/1 02/24/88
POTASSIUll 1340 1340 _/I 02/24/88

I _LENIUflI ( 0.024 19/1 02/24/88SILICA 2°$ IR/I 02/24/88
SILVTRI 0.0_ M/L 02/24/68

I SOOIUII 52000 52000 19/1 02/24168STRONTIUII 34 34 ( 0.01 ( 0.01 Wi 02/24t88
THALLIUII ( 0.050 ( 0.005 ( 0.005 M/l 02/24/88

I TIIAIIUltI ( 0.010 WI 02/24/88
VkIk01_ 0.20 0.20 ( 0.01 ( 0.01 IR/L 02/24/68 :
ZINCI 0.030 WL 02/24/88

I !,
i Sawle analysisbx ionexcM_JeseNtition uethod.Seesection_.0.

I
I
m

li
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I
TABLE2.5.2 I
(continued)

UOLAT[LEHAZAR_USSUBSTA_ES I

i

............. .................,............................................................. ...............

D_LICATE TRIP rRIP BLANK DATE

PARAHETER VALUE VALUE BLANK DUPLICATEUNITS COLLECTED I
I. ........ . ...... ...................................................................................... .....

ACETONE ( tO ( tO 43 ug/I 02/24188 I
8ENZENE ( 5.0 ( 5.0 ( 5.0 ugll 02124188 m
2-BUTANONE ( 10 ( I0 ( tO uq/[ 02124188
BROHO¢:ORH ( 5.0 ( 5.0 ( 5.0 ug/J 02124/88 I
CAR9ONOISULF[O£ ( 5.0 ( 5.0 (5.0 ug/I 02/24/88 I
CARBONTETRAC_ORiOE ( 5.0 ( 5.0 ( 5.0 ug/I 02/24188
CHLORO_NZENE ( 5.0 ( 5.0 ( 5.0 ug/l 02/24/88 i

CHLOR_[_OHOHETH_ ( 5.0 ( 5.0 ( 5.0 uq/I 02/24/88
CHLOROET_NE ( I0 ( I0 ( I0 ug/i 02/24/88 i

2-CHLOROETHYLUIHTLETrR (10 ( I0 ( !0 ug/I 02/24/88
: CHLOR_ORH ( 5.0 ( 5.0 ( 5.0 ug/l 02/24/88 |

C[S-t,3-O[C__NE ( 5.0 ( 5.0 ( 5.0 ugtl 02/24/88 I
O[_LOROOROH_ET_ ( 5.0 ( 5.0 ( 5.0 u9/l 02/24/99
I,I'O[CHLO_TH_ ( 5.0 ( 5.0 ( 5.0 u9/I 02124/88 i
1,2-O[C_O_T_ ( 5.0 ( 5.0 ( 5.0 ug/i 02/24/88 I
I,I-D[C_O_THYLE_ ( 5.0 ( 5.0 ( 5.0 ug/l 02/24/88
1,2-O[CHLOROPROPANE ( 5.0 ( 5.0 ( 5.0 ug/I 02/24/89 ibm

ETHYLDENZENE ( 5.0 ( 5.0 ( 5.0 ug/I 02/24/89 I
2-HEXANI_ ( 10 ( tO ( tO ug/l 02124188 i

_THYL_OH[_ ( I0 ( I0 ( I0 ug/] 02124I_
ETHYLCHLOR[DE ( 10 ( I0 ( !0 ug/I 02/24/99 I
4-HETHYL-2-PENTANONE ( I0 ( I0 ( lO ug/] 02/24/88 I
HETHYLEHECi_OR[DE ( 5,0 85 IlO uq/I 02/24/88
STYRENE ( 5.0 ( 5,0 ( 5.0 ug/I 02124198 I
I,t,2,2-TETR__T_ <5.0 ( 5.0 ( 5.0 ug/I 02/24/66 ii
TETRACHLOROETHYLENE ( 5.0 ' ( 5.0 _ 5.0 u9/l 02/24/89
TOLUENE ( 5.0 ( 5.0 ( 5.0 u9/l 02/24/88 m

TRANS-t,2-DICHLOIIOETHYLENE( 5.0 ( 5.0 ( 5,0 ug/l 02/24/88 ,. i
[RANS-t,3-O[CHLOROPROPENE( 5.0 ( 5.0 ( 5.0 uq/l 02/24189 1

I,I,t-FRICHLOItOETHANE <5.0 ( 5.0 ( 5.0 UBl] 02124188
I,I,2-TRICHLOH1)ETHAJtE ( 5.0 ( 5.0 ( 5,0 ug/I 02124188 I
TR[CHLOROETH_LENE ( 5.0 ( 5.0 ( 5.0 ug/I 02/24/88 I
UIN_LACETATE ( lO ( I0 (10 ug/I 02/24188
VINYLCHLORIDE ( I0 ( I0 ( tO ug/l 02/24/88 I
TOTALXYLENES ( 5.0 ( 5.0 ( 5.0 ug/I 02124188 li

I
!
I

i

2-60 I



I
I , TABLE2.5.2

(continued)

I SENIV_ATILE_Z_D_S _8ST_E5
..... . .... .... ....... ...... .... ..................,.................'.... ..... , ..... ...-............. .... . .....

OUPLICAIE DATE

I PARAMETER VALUE VALUE UN[TS COLLECTED................ ...... ....... ....'......................._........... ..... ...-.....-.........-.. ...........

I ACEN_H[HE_ ( I0 ug/[ 02/24/88ACENAPHTHYLENE ( I0 ug/] 02/24188
ANTHRACENE ( I0 uglI 02/24/88

I BENZO(A)ANTHRACENE ( lO ugll 02/24/88BENZ_A)PYRENE ( lO ug/[ 02/24188
3,4-BENZOFLUORANTHENE ( 10 uql] 02/24/88
BENZ_G,H,I )PERYLENE ( I0 uq/I 02/24/88m,.m

1 BENZOICACID ( 50 ug/[ 02/24/88
. 1 8ENZ_K)FL_R_THE_ ( I0 uql[ 02/24/88

BENZYL_COHOL ( lO uq/[ 02/24/88

I BIS(2-CHLOROETHOXY)METHANE ( lO uglI 02124188@[S(2-CHLOROETHYLETHER ( I0 ug/] 02/24/88
81S(2-CHLOROISOPROPYL)El'HER ( I0 ugll 02124/88

I BIS(2-ETHYLHEXYL)PHTHALATE ( 10 ug/l 02/241884-BRO_OPHENYLPHENYLETHER ( lO ug/I 02/24/88
BUTYLBENZYLPHTHALATE ( lO uq/[ 02/24/88
4-C_OROANIL[_ ([0 ug/l 02/24/88

I 2-C_ORON_PHTHALENE ( lO ug/l 02/24/882-CHLOROPHENOL ( I0 uglI 02/24/88
4-CHLOROPHENYLPHENTLETHER ( lO ug/l 02/24/88

I C_Y_NE (10 ug/i 02/24188DIBENZO(A,H)ANTHRACENE ( tO ug/l 02/24/88
OI_NZ_UR_ (lO ugl] 02/24/_

I 1,2-DIC_OBENZE_ ( tO ugtl 02/24/881,3-0ICHI.OROOENZE_ ( I0 ugi I 02/24/88
t,4-DIC_OROBENZENE ( I0 ug/l 02/24/88
3,3'-0[CHL_ENZlOI_ ( 20 u9tI 02/24/88.,mm,

2,4-D]C_OP_L ( tO ug/I 02/24/88
#

m OIETHTLPHTHALATE ( !0 u(VI 02/24188 '
2,4-OIMETHYLPHEWOL (}0 u9/I 02/24/88

I 4,6-01N[TRO-O-CRESOL ( 50 uq/I 02/24/882,4-DINITROPHENOL (50 ug/] 02/24/88
OIETHTLPHT_LATE ( lO uq/I 02/24/88

I OI-N-BUITL_IHALAIE ( I0 ug/I 02/24/882,4-0IN[TROTOLUENE ( I0 ug/] 02/24/88
2,6-OINITROTOLUE_ (10 ug/] 02/24/88
OI-N-OCTYLPHT_ATE ( I0 u9/I 02/24/88

I
I
m
|

Jl
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TA8LE2.5.2 I
(conti nu_)

I

SEHIUOLAT]LEHAZ_OOUSSUBSTANCES I
.. ......... .....--..........................................................................................

DUPLICATE DATE i

PARAMETER VALUE VKUE UNITS COLLECTED m
--.. .... ,..... ... ...... . .... ............................................ ...... .......... ..... . .............

FLUORANTHENE (I0 ug/l 02/24/88 I
FLUORENE (I0 ug/) 02/24/88 J

HEXACHLOROBENZENE (I0 ugll 02/24/88

HEXACHLORDBUTAOIENE (lO ug/l 02/24/88
HEXACHLOROCYCLOPEN[ADIENE (I0 ug/l 02/24/88 m
HEXACHLOROEIHANE (I0 ugll 02/24/88
[NOENO(I,2,3-CD)PYRENE (lO ugll 02/24/88 m

.....: [SOPHORONE ( I0 uglI 02/24/88 m
. 2-_THYLNAPHTH_ENE (10 ug/[ 02/24198

m 2-HETHYL_NOL ( lO ug/l 02/24/88

I4-_THYLPHENOL ( lO ug/l 02/24/88
NAPHI_LENE ( 10 ug/I 02/24/88
2-NITR_IL[_ ( 50 ug/I 02/24/88

'3-NITRO_ILINE ( 50 u9/I 02/24/88 i
4-N[TR_[L[NE ( 50 ug/[ 02/24168 |
NITROBENZENE (10 Ug/] 02/24/88
2-NIFR_L ( lO ug/[ 02124/88 i
4-NITROPHENOL ( 50 ugll 02/24/88 II
N-NITROSOOI-N-PROPYLA_I_ (lO ugli 02/24188
N-NITROSOOIPHENYL_INE (I0 ug/l 02/24/88

P-CHLORO-H-CRESOL "' (I0 ug/l 02/24/88
PENTACHLOROPHE_ ( 50 ug/I 02/24/88 II
PHENANTHRENE (10 ugtl 02/24/88
PHENOL (lO ugtl 02/24/88 I
PYRENE (I0 ug/I 02/24/88 ml
1,2,4-TRICHLOROBENZENE (I0 ug/l 02/24/88
2,4,5-FRIC_OROPHENOI. (50 ul/l 02/24/88 m

.: 2,4o6-TRICHLOROPHENOL (lO ug/l 02/24/88 ,,ii

m
POI.YC_LONI_IEOBIPHENYLS

....... " ...... "''--''''" .... "'''''''" .... "''''''''''''''''''''''''''' ...... "-'''''" .... "'''''''" ........... i

IIO_[E
PAR_ETER VALUE UNITS COLLECTED

................ .lI)illlilll_..ill._i .... ! ..... II ! ...... Ill)Iii. .... . ............ _ .................. i .....

!
P_ ( I ug/I 02/24/88

I
I
I



u
]ii TABLE2.5,3

i UNCLA8ORATORTAIIALYS[S
H-O5bCULEBRAROUNDTHREE

DISSOLVEDGASESANOREOOXCOUPLES

OUPLICATE DATE
PARANETER VALUE VALUE UNITS COLLECTED

U .... . .... ...................................................,.......,..............................._.....ARGON ( 0,05 cc/[ (STP) 02/24/88
OXYGEN ( 0.05 ccl] (STP) 02/24/88

i NITROGEN 10,43 cc/l (STP) 02/24/88CARBONDIOXIDE 0.950 cc/! (STP) 02124/98
METHANE ( 0.001 cc/] (STP) 02124/88

i ETH_E ( 0.001 cc/] (STP) 02124/88
C-3 ( O,OOL cc/[ (STP) 02/24/88
C-4 ( O,OOl cc/L (STP) 02124/88
C-5 ( O.OOL cc/[ (STP) 02124186

U C-6 ( O.OOl cell (STP) 02124/88
Ii SI,lHOFC02 52.62 cc/] (STP) 02124188

TOTALGAS 11.378 cc/L (STP) 02/24/88

i A_nONIA 1.26 _lL 02/24/88NITRATE ( 4,00 mg/L 02124/88
TOTALIRON 2.L60 igtl 02124/88
FERROUSIRON 1.99 1.99 mg/] 02124/98

I TOTALARSENIC 0.0022 mg/] 02124188ARSENICIII 0.0014 mcJ/I 02124/88
TOTALSELENIUH ( O.OOL mqll 02124188

U IODIDE 150 150 ugll 02/24/88IODATE (15 ug/I 02/24/88

I

n ,
!
i
m
|
ii
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I
:'" TAKE2.5.4 i

PRES_E_ FL_

H-O5bC_E_A RMO TREE i
i

--------.----------...-....-...---.---.----.........--.............--..-.............. ....

PSI _i 6PH i
OA[E T[_ _O_ P_I_LR _L_ P_KER FLOHRATE COH_NTS i

m
........... ..... ......-.................----...--.._.......... .... .... .... .................

02/17/88 ;3:13 118 193 00 _ _F
02/17/_ 13:31 119 ,_, 193 00 P_ _ 13:45 m
02/t7/88 13:48 118 194 20
02/17/88 14:00 117 166 18 i
02/171_ 14:10 117 104 19 B
02/17/86 14:30 114 105 17• ,

,, 02/t7/89 t4:45 ll4 ll3 13 OECREASEFLOW14:40 I
. .... 02/17/88 15:00 114 111 13 i

"-. 02118/88 07:30 114 , 99 I0
02/191_ 15:30 114 105 09 i

02/19/_ _:00 113 103 I0 li
02/19/_ 14:00 113 100 lO i
02/20/_ 09:_ 113 97
02/_/88 15:_ 113 96 I0
02/21/_ 07:00 113 _ II
02/21/88 18:00 113 1_ 09
02/22/_ 07:_ 113 99 _ a
02/22/89 15:30 112 102 i
02/23/_ 07:_ 113 101 09
02/23/89 15:00 113 102
02/24/_ 07:30 113 I00 00

l

02/24/88 13:30 113 104 06 II
02/24/99 14:05 112 104 _ P_ _F
02/25/_ 08:00 112 237 _ PSi12 _CT
02/251_ _:05 M _ _ L_i_ _F ii

l
I
i
I
ii

1
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I Figure 2.5.1. Graphs of alkalinity and chloride from second round serial

sampling at well H-O5b Culebra.

I

i 2-65
• .



I
" |

2ii0-

278 -

270 - I

i 210

• .

• 244-

am

400 8SO I00 10110 1260 1450 I!
li

GN.I,0Ni OF WATI_ PUMPI_
- AV0, V,41.U[ + I,kldPtJ[VN,U[ '_ 0UPUe..411[V.4U,J['

I

4,_ i _i I
I

- 3.00- _ x.w

t"5("_l I

• )'_ J I

• , _'"-' K/.,'

1 2 3 4 S S I

SERIN. S,mPLE NU_]17_ZIm_}us_N _T_ ,_ON

Figure 2.5.2. Graphs of divalent cations and iron from second round serial I

sampling at well H-OSb Culebra.
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!

I 2.6 SUMMARY OF MAGENTA WELL H-OScr ,_OUND TWO

Well Characteristics

! ,Well H-05c ts located approximately 2.7 miles northeast of the center o? _r.e

WIPP site at an elevation of 3,506 feet above MSL, to the top of the casing

I (Gonzales, 1989). Total depth of the drilled hole is 1,076 feet BGS. The
hole is cased to a depth of 1,024 feet BGS. Below the casing the well [_

i completed open hole, and the casing is perforated at two intervals accessir._the Magenta Dolomite and the Culebra Dolomite. Bridge plugs have been set

_eLow the Magenta Dolomite at 837 feet BTOC and below the Culebra Dolomite :,tmm

I 935 feet BTOC. Currently only the Magenta Dolomite is accessible. The s-_urce

of water sampled from this well is the Magenta Dolomite Memoer of _he ?ustler

• I Formation, located at depths of 788 to 812 feet BGS (Stensrud,

I Sampl ing Process
This well was sampled using a Bennett model piston pump. A Baski inflatable

l packer isolated the pump intake from stagnant water above it in the well bore.The pump intake was set at a depth of 784 feet BTOC.

I Pumping began on 02/2_188 and ceased on 03103/88. The average flow rate was

approximately 10 gph. Serial sampling began on 02/29/88 after 1,150 gallons

l of water had been pumped from the weil. One serial sample was taken daily for

four consecutive days. Serial sampling ended and final samples were collected

I on 03/03/88, after approximately 1,900 gallons of water had been pumped from
the weil.

!
Field Chemistry Sugary

l Procedures used in the field chemical analyses are described in the WIPPGeotec_%nical and Geosciences Procedure Manual WP 07-2.

l Field chemical analysis showed alkalinity values ranging between approximately

56 and 58 mg/1 (Figure 2.6.1).

!
Chloride content remained fairly constant ranging between 1,050 and 1,0u,J mg/L

I (Figure 2.6.!).

I Divalent cations remained between 41 and 42 meq/l (Figure 2.6.2).

l 2-68
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I

Total iron concentrations decreased from the first day high of approximately

0._ mgll to approximately 0.3 mgll on the second day. Ferrous iron va.lues I

followed the same general trend as total £ron. Iron values were generally

stable during the Last three days of sampling (Figure 2.6.2). I

The water pH ranged between 7.9 and 8.0 SU over the course of serial sampling. I
li

Physical Parameters II

Eh values ranged from 40 to 57 mV re_at[ve to the SHE. I

The water temperature varied between 18.8 and 21.2°C, I
li

D'

Specific gravity was 1.008 at 18.1°C on the final day of sampling. 1

Specific conductance remained at approximately 9,200 umhos/cm at 25°C over the I
icourse of the sampling period.

Final Sample Collection I

Final samples were collected after the analyzed field parameters stabilized.
l

Samples were collected following the procedures outlined in the WIPP Geotech- I

nical and Geosciences Procedure Manual WP 07-230,

!
:: Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia

National Laboratories, and the EEG. Samples collected for full suite radio- l

I
nuclide analysis were sent to WAESD. Archival samples were also collected for

the WIPP project. I
IPI

General Observations
II

The water from well H-05c was slightly effervescent. I

I

Very few particulates were observed on the 0.45-us filters after sampling each I

day.

!
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J Tabular data are presented in Tables 2.6.1, 2.6.2, 2.6.3, and 2.6.4. These
tables list results from serial sampl_ng, [TAS Laboratory analyses, UNC Labor-

I atory analyses, and pressure versus flow data, respectively.

Figures 2.6.1 and 2.6.2 graphically depict serial sampling results and the

degree of stabilization achieved. Figure 2.6.3 illustrates the general water

l quality at well H-OSc utilizing Stiff, pie, and Piper trilinear diagrams.

Serial Parameter Comparisons With The Previous Round

I data from round two tended to exhibit stability than
Serial sampling greater

data from round one. Generally, most parameters are in good agreement between

the two rounds of sampling.
U

l Average purge volumes and flow rates were 1,900 gallons and 10 gph during
round two and 5,800 gallons and 13 gph during round one.

!
!
!
!

!
!
!
!
!
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I
II'kLE 2.6.I

_RIAL_E C_niSIRY m
H-05c MAGENTA_ TWO i

SAIAPLE OtJPLICATE GALLONS O,,E m
_ER PAR_TER V_ VALUE _ITS PUMPED COLLECTED U

1 _KALINITY 55.8 56.3 _l 1150 02129188 I
2 ALKALINITY 58.2 57.5 _/1 1400 03/01/88
3 ALKALINITT 56.5 57.0 _tJ 1650 03/02188 i
4 ALKALINITY 57.0 57.3 IlgJl 1900 03103188 O

l CHLORIDE 1050 1050 M/I 1150 02/27/88 i
i

2 CHLORIDE 1040 1040 Iw_/i 1400 03/01188 U

3 CHLORIDE t040 t040 o9/I 1650 03102188

4 CHLORIDE 1040 1040 n�/] 1900 03103188 i

! OlVALENTCATIONS 41.3 41.2 zeq/l 1150 02129188 BN
2 O[VALENTCATIONS 4L.2 41,5 IleoJi 1400 03101188 II
3 OIVALENT_'_fIONS 4t.I 41.1 neq/I 1650 03/02/88
4 OI_/ALENTCATIONS 4t.6 4t,3 neq/[ 1900 03103188

I
I TOTALIRON 0.42 0.41 lig/i 1150 02129188
2 TOTALtROll 0.29 0.31 e�/I 1400 03/01/88 n
3 TOTALIRON 0.31 0.31 WI t650 03102188 li
4 i orAL[ROll 0,2_ 0.28 W] 1900 03/03/88

BW

I FE_ IU 0,_ 0.32 M/I 1150 02129188 i
2 FE_ IRON 0.25 0,25 M/I 1400 03101/88

3 FE_ [mi 0.2_ 0.27 119/I 1650 03102188 : m
4 FE_ lm 0._ 0.26 _l I_ 03103188 iN

1 pH 8.0 1150 02129188 i
2 pH 7.9 1400 03/01/88
3 pH 7.9 1650 03/02/88 lib
4 _ 7,9 1900 03103188 B

I

2 Eh 40 eP 1400 03101188 i
3 Eh 57 W 1650 03102188 iN
4 Eh 46 mY 1900 03103188

!
I
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Ii
II TkSLE2.6.1(conti_aed)

SA_LE DUPLICATE _LLOIIS DATE
NUPtOERPAIIKNETER VALUE VALUE UNITS_ I:HJflPED COLLECTED

_ ! rEItPERArUeE 21.2 C 1150 02/29/88
2 TENI_RATURE 21.I C 1400 03/01/88

I 3 TEHPERATURE 21.0 C 1650 03/02/884 I'EIIffRATURE 18.0 C 1900 03/03/88

II I ,SPECIFICGRAVITY !.019 | 20.4 C 1150 02/29/88
4 SPECIFICGRAVITY 1.008 t 18.! C 1900 03/03/88

IMO

_i I _ECIFICCONOUCTANI_ 9100 I 25 C ueh0o/ca 1150 02/29/88
4 SPECIFICCONOUCTANCE 9220 I 25 C uah0s/cn 1900 03/03/88

I
!
i
i
i

i
i
!
i
!
I 2--72



m
iN

TABLE2.6.2 i

[TASLABORATORYRESULTS m
H-05c I1k6ElllAROVNOTWO I

6ENERkLCHEHISTRYk¢¢1)ANIONS

_______-___--____-___________--___-_-___-----______-____---_---_______________-_-_-__-_______............... mI)UPLICATE DArE
PARA_TER VALUE U_bli UNITS COLLECTED

i

..............,,..................................._..................................,...............,..... []mALKALINiTY(HC03) 55 mg/I 03103/98
kLKALINiTY(C03) 0 _/1 03/03/98
81_tlDE 2.5 2.5 _/I 03/03/98 m
CHLORiOE I000 N/1 03/03/88 m
CYANIDE,TOTAL ( 0.01 _/I 03103/88
FLUORIDE 2.8 m9/l 03/03/88 m
!001_ ( . 2.0 ( 2.0 m(j/l 03/03/88 m

.-_ NITRATE 0.02 _/I NO3.-It 03/03/88
pH 7.84 7.84 03/03/88
PHENOL[CS O.OlO mg/I 03103/88 z
PHOSFIikTE,TOTAL ( 0.01 mg/IT-PO4-P 03/03/88 m
RESIDUE,FILTERABLE0180C 4900 7400 _J/I 03103188

RESIOVE,NO_ILTERASI.E11105C ( 4 ( 4 _/I 03103188 a
SPECIF[CCONOUCTANCE 9000 9050 umhos/cml125C 03103188 II
SULFATE 3800 mg/I 03/03/88
TOTALOR6_ICCARBON ( 1.0 ( 1.0 mg/l 03/03/88 mm
TOTALOR6_iCHALO6(N ( 0.05 0.06 m9/i 03103188 m

m

!
!

|
m
m
!
m
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I
I TABLE2.6.2

(continued)

I CAIIOHSkiloTRACEHETALS

DUPLICATE ACID 0[. HATER DATE

I PARADETEN VALUE VALUE BLANK BLANK UN]TS COLLECTED....... ...........................-.............--...-......------.---..--------------------- .... _... ...... ,.

m ALUH[_H ( l.O ( l.O ( O.l ( 0.1 m9/l 03/03/88ANTZHONY ( 0.50 ( 0.50 ( 0.05 ( 0.05 NII 03103/88
ARSENIC ( 0.0050 ( 0.005 ( 0.005 19/] 03103/88
8ARIUB ( 0.010 ( 0.010 ( 0.005 ( 0.005 Ig/I 03/03/88

I 8ERYLLIUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 Ig/I 03/03/88BORON t2 ( 0.01 ( 0.01 loll 03/03188
CAOfliUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 19/1 03/03/88

I CALC[LIII 560 560 Ig/] 03/03/88CES[I_ ( 0.010 ( O.OtO ( O.OI ( 0.01 IRl] 03/03/88
CHROHIUH 0.20 0.20 0.02 0.02 ngl[ 03/03/88

mm COBALT ( 0.10 (0.10 ( 0.01 ( 0.01 IRi] 03/03/88

I COPPER ( O.tO ( O.10 0.01 0.02 Ig/I 03/03/88
IRON 0.30 0.30 0.02 ( 0.01 mg/l 03/03/88
LEAO O.19 O.19 ( 0.01 ( 0.01 |]/I 03/03/88

I LI THIUII 0.22 0.22 ( 0.01 ( 0.01 |g/l 03/03/88_5NES[UIt 180 180 Ig/l 03103/88
HAN6klIESE ( 0.050 ( 0.050 ( 0.005 ( 0.005 ag/i 03/03/88

I _RCUR'f ( 0.0002 ( 0.0002 ( 0.0002 ( 0.0002 IKJ/I 03/03/88HOLTBOENUII 0.050 ' 0.050 0.01 0.Oi liq/1 03/03/88
NICKEL ( 0.30 ( 0.30 ( 0.03 ( 0.03 19/I 03/03/88

I POTASSTUN 38 40 nglI 03/03/88SELEH[I_ ( 0.50 ( 0.005 ( 0.005 IICj/I 03/03/88
SILICA 5.0 |g/i 03/03/88
SILVER 0.020 0.020 ( 0.01 ( 0.01 I9/l 03/03/98

I SOD[UH 1420 t420 moll 03/03/98SI'RONT[UM 9.5 9.7 ( 0.0! ( 0.01 IO/] 03/03/99
THALLIUH ( 0.0050 ( 0.005 ( 0.005 ag/] 03/03188

I T[rkltltll O.40 O.40 0.03 0.03 IKItl 03/03/88VAHAOIUM ( 0.010 ( O.OtO ( 0.01 ( O.OI ng/i 03/03t88 "
ZINC ( 0.010 ( 0.01 ( 0.01 loll 03/03/88

!
I
I
I
1
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TABLE2.6,2 I
(continued)

VOLkTILEHAZARDOUSSUBSTANCES Ilm

DUPLICATE TRIP TRIP8LANK OATE

PARAIIETER V_ VkLUE BLANK DUPLICATEUNIIS COLLECTED I
I

ACETONE (10 (10 ( lO ug/l 03/03/88 li
BENZENE ( 5.0 ( 5.0 ( 5,0 ug/L 03/03/88 I
2-8UTANONE (lO (10 ( lO ugli 03/03/88
BROHOFORII ( 5'0 ( 5.0 ( 5,0 uq/I 03103/88 mm
CARBONOISULFIOE ( 5.0 ( 5.0 ( 5.0 ug/l 03103/88
CARBONTETRACHLORIDE ( 5.0 ( 5.0 ( 5,0 ug/l 03/03/88

IB

CHLOROSENZENE ( 5.0 ( 5.0 (5.0 ug/I 03/03/88
CHLOROO[BROHO_THANE( 5.0 ( 5.0 ( 5,0 ug/I 03/03/88_ q

CHLOROETHANE (10 (10 ( I0 ug/I 03/03/88 i
2-CHLOROETHYLVINYLETHER ( |0 ( lO ( 10 ug/I 03/03/88
CHLOROFORI't ( 5.0 ( 5.0 ( 5.0 ug/I 03103/88 BB
CIS-I,3-OICHI.OROPROPENE( 5,0 ( 5.0 ( 5,0 ug/l 03103/88 I
O[CHLOROOROIIOHETI4kNE(5.0 ( 5.0 ( 5,0 ug/l 03/03/88
I,I-OICHLORDETlikNE ( 5.0 ( 5.0 ( 5.0 ug/I 03/03/88 mm

t,2-OiCHLOROETHiMIE ( 5.0 ( 5,0 ( 5,0 u9/I 03/03/88
I,I-OICHLOROETHYLENE ( 5.0 ( 5.0 ( 5.0 ug/I 03/03/88
1,2-OICHLOROPROPkNE ( 5.0 ( 5,0 ( 5,0 ug/l 03/03/88
ETHYLSENZENE ( 5.0 ( 5.0 ( 5,0 ug/l 03103188 II
2-HEXANONE ( |0 ([0 ( lO ug/l 03103/88 II
IIETHYLBRI)IIIOE ( I0 ( I0 ( I0 ug/I 03103188

I_ETHYLCHLO_iOE ( 10 ( lO ( I0 ug/I 03103188 II
4-tIETHYL-2-PENTAIN)flE ( lO ( [0 ( I0 ug/I 03103/88 I
IIETHYLENECHLORIDE ( 5.0 81 72 ug/I 03103/88
STYRENE (5.0 (5.0 (5.0 ug/l 03/03/88 ml

I,I,2,2-TETR_HLORDETHANE( 5.0 ( 5.0 ( 5.0 ug/I 03/03/88 1111
TETRkCHLORDEIHYLENE (5.0 ( 5.0 ( 5.0 ug/l 03/03/88
TOLUENE ( 5.0 ( 5.0 ( 5,0 ug/I 03/03/88
TRANS-I,2-OICHLORDETHYLENE( 5,0 ( 5,0 ( 5,0 ug/l 03/03/88 I
TRANS-[,3-O[CHLOROt_OPEI(E( 5.0 ( 5.0 ( 5,0 ug/I 03/03/88 : |
I,I,I-TRICHLORDETHANE ( 5.0 ( 5.0 ( 5,0 ug/l 03/03/88
1,1,2-TRICHLORDETHANE ( 5.0 ( 5.0 ( 5.0 ug/] 03/03/88 BN
TR[CHLORQETHYLEHE ( 5,0 ( 5,0 ( 5.0 ug/I 03/03/88 I
VINYLACETATE ( 10 ( I0 ( [0 ug/] 03/03/88
VINYLCHLOR[DE ( 10 ( I0 ( I0 ug/l 03/03/88 Ill
roraLXYLENES ( 5,0 ( 5.0 ( 5,0 u9/I 03103188 BN

BN

I
I
I
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I
I TkBLE2.6.2

(continued)

I SEHIPOLkT]LEHAZ_OOUSSUBSTANCES
I ii I t. I t I I i II llllil Jl Ii I I _ I Ii I IIi llil llll_ ii_II llilll IIiIIIIIIIi iiii Ii IIii ii ii I l i _ i i i Ii _il I_ _ I I I i I I i I t I I I i I I _

DUPLICkYE DATE

I P_k_IETER VALUE VALUE UNITS COLLECTED

I ACENkPHTHENE ( tO ug/l 03/03/88ACENAPHTHYI.ENE ( lO ug/I 03/03/88
ANTHRACENE ( I0 ug/I 03/03/88

i BENZO(A)ANTHRACENE ( I0 ugl[ 03/03/88
B_HZQ(A)PYRENE ( 10 ug/I 03/03/88
3,4-8ENZOFI.UORANTHENE ( lO ug/l 03/03/88
BENZO(G,H,l )PERYLENE ( I0 ug/I 03/03/88

I BENZOICACID ( 50 ug/I 03103/888ENZIXK)FLUORAN(HENE ( I0 ug/l 03/03/88
BENZYLALCOHOL ( i0 ug/l 03/03/88

I 8[_ 2-CHLOROETHOXY_tETIt_NE ( tO ug/l 03/03/88BiS(2-CHLOROETHYL)ETHER ( tO ug/I 03/03/88
BIS(2-CHLOROISOPROPYL)ETHER ( 10 ug/L 03103188

t BIS(2-ETHYLHEXYL)PHTHALATE I0 ugtI 031031884-BROtIOPHENYLPHENYLETHER ( I0 ug/l 03/03/88
BUTYLBENZYLPHTH_LATE ( tO ugtl 03/03/88
4-CHLORI_ILINE (lO ug/I 03103/88

I 2-CHLORONAPHTHALENE ( [0 ug/l 031031882-CHLOROPHENOL ( 10 ug/[ 03103188
4-CHLOROPHENYLPHENYLETHER ( I0 ug/I 03103/88

i CHRYSENE ( tO ug/[ 03103188DIBEHZO(A,H)ANTHRACENE ( lO ug/I 03103188
OlBENZOFURAN ( lO ug/l 03/03/88

i l, 2-O]CHLOROBENZENE ( lO ug/1 03/03188
1,3-O[CHLOROBENZENE ( 10 ug/I 03103188
l, 4-0ICHLOROBEHZENE ( I0, ug/1 03103188
3,3' -0[CHLOROBENZ[O[NE ( 20 ug/] 03103/88

I 2,4-0[CHLOROPHENOL ( I0 ug/] 03103188DIETHYLPHrlIdLAFE ( lO ug/I 03/03188 ' "
2,4-DIHETHYLPHEIIOL (lO ug/l 03/03188

I 4,6-O[NITRO-O-CRESOL ( 50 ug/I 031031882,4-OZNiTROPttEMOL <50 ug/l 03103188
O[I'tETHYLPHTIgtLATE ( lO ug/I 03103/Pq

I DI-N-BUTYLPHTHALATE ( 10 ugtl 03/03/_2,4-DIN[TROTOLUENE ( tO ug/[ 03/03168
2,6-D]NITROTOLUEHE ( tO ug/] 03/03/88

i O[-_I-OCI'YLPHTHAI.ATE ( lO ug/I 03/03188

I
dH
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I
, IkBLE2,6.2 !

(continued)

SE_IIVOLAT[LEHkZkROOUSSUBSIkNCES I
... ..... .....................................,........................---..............-.. ....... .........°

DUPLICAIE DATE I
P_AHETER 9_ 9_ UNiTS COLLECIED

..... .... ..... ........................................................ ....... .......°...._ ................

FLUORANTHENE ( I0 ' ug/l 03/03/88 I
- FLUORENE (10 ug/l 03/03/88 li

HEXACHLOROSENZENE ( I0 ug/I 03/03/88
HEXACHLOROBUTkOIENE ( I0 ug/l 03/03/88
HEXACHLOROCYCLOPENTkOIENE( I0 uq/I 03/03/88 i.
HEXACHLOROETHANE (10 ug/I 03/03/88
[NI)EW1,2,3-C0)PYRENE ( 10 ug/l 03/03/88 ml

,..i.: ISOPHORONE ( I0 uq/1 03/03/88 I
' ;': 2-_THYL_HiH_ENE ( I0 ug/I 03103188
""_ 2-HETHYLP_ (10 ugt'] 03/03/88

4-_THYLPHENOL (10 u(J/! 03/03/88 I
N_HT_LENE (lO ug/i 03/03/88 II

2-N[T_iLINE (50 u_/I 03/03/88
3-Nll'ROANIL]NE (50 ugl) 03/03/88
4-NII'ROkNILliE ( 50 ug/I 03/03/88 i,
IllT_HZE_ ( I0 ug/I 03/03/88
2-il [_1 ( I0 u_l 03/03/88 i
4-NITROPHENOL ( 50 ug/I 03/03188 lt
N-NITROSOOI-N-PflOPYLkIIINE ( I0 uo./_ 03103188
N-liTI|OSOO[PHENYLklflNE (lO ug/I 03103188 '"d,,
P-_-II-CRESOL ( I0 uq/I 03103188 i
PEMT_XLOROP_ ( 50 ug/I 03/03/88 B

PHENkiTHRENE ( I0 Ug/l 03103188
PHENOL ( lO Ug/I 03/03/88
PYRENE ( I0 ug/1 03/03/88 li
1,2,4-1RICHLOROOEIIZENE ( '10 ug/I 03/03/88
2,4,5-TRICHL_M ( 50 u9/I 03/03/88 i
2,4,6-TRICHLOR_m ( 10 ug/I 03/03/88 :. I

!
POLYCHLGRIMIEI)81PHEItYLS

....................................... O_TE 0
P_RAIIE1'ER _//d.UE UNiTS COLLECTED

PC8 (I U_/I 03/03/88

!
t
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i T_LE2.6.3

e

i _ LABORATORYANAL/SIS
.H-05c tik6ENIAROUNOTWO

DISSOLVEDGASESANOREOOXCOUPLES

I OUR.ICAI'E OArE
PARAHETER VALUE VALUE UNITS COLLECTED

I. AR60N 1.28 cc/[ (STP) 03/03/88
OXYEEN ( 0.05 cc/] (STP) 03/03/88
NiTRO6EN 15.20 cc/.[ (STP) 03/03/88

i DIOXIDE 0.46? cc/] (STP) 03/03/88
CARBON
lIETHANE 0.222 cc/I (STP) 03/03/88

ETHANE 0.002 cc/] (STP) 03103/88

I C-3 ( 0,001 cc/I (STP) 03/03/88_": C-4 ( 0.001 cc/I (STP) 03/03/88
C-5 ( 0.001 cc/] (STP) 03/03/88

C-6 ( 0.001 ccl] (STP) 03/03/88SUItOFC02 I7.00 cc/l (STP) 03/03188
TOTAL6AS 17,200 cc/l (STP) 03/03/88

" AI910N]k 0,72 0 .?1 ag/[ 03/03/88

i NlTRATE O,80 0.80 l¢]/] 03/03/88
' TOTALIRON 0.860 19/l 03/03/88

FERROUSIRON O.72 O.72 Ig/1 03/03/88

I TOTALARSENIC . 0.0010 1911 03103188ARSENICI I I ( 0.0010 |g/I 03103188
TOTALSELENIUlt ( 0.001 Ig/I 03/03/88

i lO0IDE 290 u(J/i 03103188]OOATE 17 19 ug/I 03103/88

I
|

i
t
1
1
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i
-' TABLE2.6.4 ,

I_ESSUREANOFLOU

H-05c IIAGENTAROUNDTiiO I

PSI PSi 8PH mi

oar[ I'INE kSO�EPACKER 8EL_PACKERFLOilRATE COMENIS H

02/24188 15:25 103 18_: oo putlpHorrUtHIEOON I
02/24/68 15:40 104 78 21 PUBPON15.:30 'B

L

02/24/88 15:45 33 IOI 14 FLOtlREI)IJCEO
02/24/88 15:50 103 105 14 _

• 02124/88 15:55 103 105 14
q II

02/24/88 16:00 103 102 14
02/25/88 06:30 102 81 t3 FLOttREI)UCED08:45 mm

., 02/25/88 14:30 102 105 09 ii
• : 02/26/88 09:10 I01 103 09

02/26/89 14:00 102 110 07 /

02/27/98 _:50 102 109 .08 ,li
02/27/89 16:30 102 88 09 FLOHIPS]12 10:35 ell

02/27/88 17:35 101 97 09

I02/28198 09:30 101 06 10
02/28/88 17:30 1'01 76 II
02/29/88 07:30 101 67 I1
02129188 15:30 tot 71 lt I
03101188 07:30 101 65 I1 , II
03101188 17:30 I00 76 09
03102188 06:30 100 79 09
03/02/88 18:30 101 76 10 II03103188 07:30 tOl 75 tO "
03103188 t2:30 tOI 76 lO PUMPOFF12:33

1

!
!

' i
|
!
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i Figure 2.6.1. G_'aphs of alkalinity and chloride from second round serial
sampling aC well H-OSe Culebra.
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Figure 2.6.2. Graphs of divalent cations and iron from second round serial

sampling at weil H-05c Culebra. N
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j 2.'7 SUMMARY OF CULEBRA WELL P-14_ ROUND THREE
mm

Well Characteristics
r

II Well P-14 is located approximately 2.5 miles west of the center of the WIPP
site at an elevation of 3,361 feet above MSL, to the top of the casing

i (Gonzales, 1989). Total depth of the drilled hole was 1,545 feet BGS. Thewell ix cased to a depth of 775 feet BGS and plugged back to a depth of 759

feet BGS. The well is perforated in two intervals accessing the Culebra

l Dolomite and the base of the Rustler Formation. _ bridge plug is set at 652

feet BGS. Consequently, only the Culebra Dolomite is presently accessible.

_I The source of water sampled from this we_l is the Culebra
DoLomite Hemmer Or"

the Rustler Formation located at a depth interval of 573 to 595 feet BGS

l (Jones, 1978).

Samplin_ Process
This well was sampled using a Bennett model piston pump. An inflatable packer

i was not set in the weil. The pump intake was set at a depth of 589 feet BTOC.

, Pumping began on 03/08/88and ceased on 03/16/88. The average flow rate was

_, approximately 30 gph during the sampling period. Seria]o sampling began on

03/I 1/88 after approximately 2,100 gallons of water had been pumped from the

i weil. Five serial samples were collected and analyzed. Serial samples were
taken consecutively except for a on_-day hiatus on O3/14/98 when an air com-

i pressor failed and had to be replaced. Pumping stopped for approximately 5
hours while work on the compressor was in progress. Serial sa_pling ended and

i final samples were collected on 03/16/88, after approximately 5,550 gallons ofwater had been pumped from the weil. :

iJ Field Chemistry Suntmary

Procedures used in the field chemical analyses are described in the WIPP

i Geotechnical and Geosci-ences Procedure Manual 07-2.
WP

iJ Field chemical analysis showed alkalinity remaining fairly constant between

105 and 108 mg/l (Figure 2.7.1).

i Chloride values remained nearly constant between 14,000 and 15,OOO mg/l

j (Figure 2.7.1).

_ Q 2-83
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• I

Divalent cations were .stablebetween 254 and 257 meq/l (Figure 2.7.2).

I
Total iron concentrations varied slightly from approximately 2.1 to 1.6 mg/1

over the course of the sampling period. Ferrous iron values ranged between i

approximately 2.0 and 1.5 mg/1 (Figure 2.7.2). S

The water pH value was 6.9 SU on the final day of serial sampling. I

m_

Physical Parameters I

The water Eh value ranged between 168 and 182 mV relative to the SHE.

• The average water temperature was 21.5°C.
i

Specific gravity was stable at 1.020 at 21.0°C. I
Iii

Specific conductance re_ined at approximately 39,500 umhos/cm at 25°C over I

the co_rse of the sampling period, ii
,am

Final Sample Collection

Final samples were collected after the analyzed field parameters stabilized, m

samples were collected following the procedures outlined in the WIPP Geotech-

nical and Geosciences Procedures Manual WE 07-230. I
Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia _i

r,

lNational Laboratories, and the EEG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD ,_
'I

C_.,_eralObservations

The water from this wei' was slightly effervescent. {I

Some fine-grained particulate matter was observed on the 0.45-um filters il
n

employed during the sampling.

l
l
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'l' Tabular data are presented in Tables 2.7,1, 2.7.2, 2.7.3, and 2.7.4. These

m_

tables list results from serial samp£ing, [TAS laboratory analyses, UNC

l Laboratory analyses, and pressure versus flow data respectively.

Figures 2.7.1 and 2.7 2 graphically depict serial sampling results and the
degree of stabilization achieved. Figure 2.7.3 illustrates the general water

l quality at well P-14 util£zing Stiff, pie, and Piper trilinear diagrams.

Halite beds are not present in the Rustler Formation, neither above nor below
lm

_I the Culebra Dolomite, £n the vicinity of well P-14 (Mercer, 1983).

'i Serial Parameter Comparisons WLth The
Previous Rounds

• Data from the round three serial sampling episode agree favorably with data

i from the previous rounds. Eh values for round three are comparable to theround one data, which ranged from 150 to 185 mV relative to the SHE, but

i differ from the round two data which ranged from approximately 40 to 100 mVrelative to the SHE. Values for total and ferrous iron were slightly lower

f round three than for round one, and approximately 20% less than the roui_dtwo data. Analytical results for all other field parameters have been
..

reproducible during all three rounds of sampling.

!
Pump flow rates and purge volumes have varied between the three sampling

i episodes. The round one flow rate averaged 34 gph, round two, 18 gph, andi

round three was 30 gph. Purge volumes were 6,450, 3,300, and 5,550 gallons

I for rounds one, two, and three respectively. Serial sampling during the roundone and three episodes did not utilize an inflatable packer, while a packer

i was utilized in the well during round two.

! .
!
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|TOmLE2.7.1

SERIALS,411PLECHEIflSTRY

P-14 CULEBRAROUil)THREE I

SAd�PLE OUPLICATE 6ALLONS DATE /
NUNOERPARAIIETER VALUE VALUE UNITS PU_ED COLLECTED li

I ALKALINITY 108 106 ig/I 2100 03111/88 i
2 ALKALINITY 106 106 _/I 2750 03/12/88 lm..

3 ALKALINITY LO5 105 _/I 3450 03/13/88
4 ALKALINITY 108 107 _/I 4800 03/15/98 II,
5 ALKALiNiTY 107 lO7 _/I 5550 03/16/98 al

1 CHLORIDE 14400 14500 Mtl 2100 03/11/88 I
2 CHLORIDE 14400 14300 mQll 2750 03/12/88
3 CHLORIDE 14700 14600 _/1 3450 03113/00 m
4 CHLORIDE 14600 14500 UKJ/I 4000 03/15/88 ii5 CHI.ORIDE 14700 14600 ig/I 5550 03/16188

I DIVALENICATIONS 254 255 meq/l 2100 03/11/88

2 OIVALENTCATIONS 256 256 neq/l 2750 03/12/88 _
3 DIVALENTCATIONS 254 256 meq/I 3450 03/13/88 m
4 DIVALENTCATIONS 257 256 meq/] 4800 03/15/88 II
5 DIVALENTCATIONS 256 256 meq/l 5550 03116188

I
1 TOTALIRON 2.13 2.12 eg/I 2160 03/11/98
2 TOTALIRON 0.65 _._ ag/I 2750 03/12/88
3 TOTALIRON 1.99 1.96 _/I 3450 03113188 I
4 TOTALIROll 1.91 !.93 _/I 4900 03/15/89 m
5 TOTALIRON 2.04 1.95 _/I 5550 03116188

,.|
I FERROUSiROIt 1.95 1.99 mg/I 2100 03111188
2 FERfL'OUSIRON 1.48 1.52 tKJ/l 2750 03112188 ii
3 FERROUSIRON 1.89 1.91 m_l 3450 03/13/99 II
4 FERIIOUSIRON 1.85 1.81 _J/I 4800 03/15/88
5 FEIUfl_ IRON 1.88 1.89 _O/I 5550 03116188 .-

.| L
1 pM 6.9 2100 03111/99
3 pH 7.0 3450 03/13/88 i
4 PM 6.9 4800 03/15/88 (li
5 PM 6.9 5550 03/16/88

!
'" i.
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I
'l TABLE2.7.1. (continued)

SAffPLE DUPLICATE 6ALLONS DATE
NUMBERPARAliETER VALUE VALUE UNITS PUtiPED COLLECTED

| "I Eh 1+8 mY 2100 03/11/88
3 Eh 168 mV 3450 03/L3/88

, 4 Eh 176 mV 4800 03/15/88
5 Eh 182 nV 5550 03/16/88

i I rEIIPERA[LlflE 21.7 C 2100 03/11/883 rEIIPERArL_ 21.2 C 3450 03113188
• ._ 4 TENPERATURE 21.4 C 4800 03115/88

I 5 TE_+ERATURE 21.8 C 5550 03/16i88

I_ I SPECIFIC6RARITY 1.020 I 22.0 C 2100 03/11188

It' 5 SPECIFIC6llAVITY 1.020 ! 21.0 C 5550 03/16/88

t t SPECIFICCOIID_TkNCE 39600 I 25 C umhos/_m 2100 03/il/8G5 SPECIFICCOIIOUCTAIICE 39500 + I 25 C umhos/cn 5550 03/16/88

!
N

,.

i
i
N
|

i
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1
• !1kgLE2.7.2
.

[TkSLABORATORYRESULTS mm
P-14CULEBRAROUNDTHREE |

GENERALCHENISTRY_ ANIONS ii
iiOUPLICATE OATE

PARAMETER 9ALUE VALUE UNITS COLLECTED
.............................................-.............. ..... ......

ALKALINITY(HC03) I00 2/1 03/16/88
ALKALINITY(C03) 0 2/1 03/16/88
BRONIOE 16 2/1 03/16/88 Bi
CHLORIDE 14300 2/1 03/16/88 I
CYANIDE,101AL ( 0.02 mg/l 03/16/88

:. FLUORIDE 1.2 2/1 03/16/88 ii.
[OOIOE ( 2.0 ( 2.0 mgll. 03/16/88 |: NITRATE 0.03 mq/l#03-N 03/16/88
pH 6.68 6.72 03/16188

: PHENOLICS ( 0.005 211 03116188
PHOSPHATE,TOTAL ( 0.02 ( 0.02 21i T-PO4-P 03/16/88 m
RESIDUE,FILTERABLE1180C 29400 28800 211 03116188
RES[OUE,NONFIL[ERNiLE1105C ( 4 ( 4 _/1 03116188 lib

SPECIFICCONOOCT_CE 36000 36000 umho_/cldl2_ 03/16/88 E '
SULFATE 1600 2/I 03/16/88
TOTALORfikltlCCARBON 2.0 |.0 211 03116188 mh

TOTALORGANICHALOAE# 0.25 0.41 2/[ 03/16/88 1

i
I

,1|

i
!
1
!
!
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I
I TABLE2.7.2(continued)

I CATIONSANDTRACENETALS....... ........-..-----....................-.------------------------------------ ...... ... ............ . .... ..

DUPLICATE ACID 0[, MATER DArE

! PARARETER VALUE VALUE BLANK BLANK UNITS COLLECTED
............................................................................ ..... .. ........ . ..... mo........

ALUMINUN (I.0 ( 1.0 ( 0.i ( 0.1 mg/l 03/]6/88

I ( 0,50 ( 0,50 ( 0.05 ( 0.05 mg/l ¢_16/88
ANrIHoNY
ARSENIC ¢ O,OSO ( 0.050 ( 0.005 ( 0.005 moll 03116188
8ARIUN ( O.lO ( 0,010 0.01 0,01 mgtl 03/16/88

|
BERYLLIUM (0,050 (0.050 (0.005 (0.005 mq/l 03/16/88
BORON 0.70 0.70 (0.01 (0.01 moll 03/16/88
CAOMIUM ( 0,050 ( 0.050 ( 0._5 ( 0,005 mg/i 03/16/88

_ CALCIUM 3400 3400 mg/l 03/16/88

CESIIJN (0.020 (0.020 (0.01 (0.01 mo/l 03/16/88
- CHROM[_ (0,I0 (O.lO (O.Ol (0.01 moil 03/16/88
'mm_ C08&T (0.I0 (O.LO (O.Ol (O.Ot _/l 03/16/88

J m ) cOPpER (0.10 (O.lO (0.01 (0.01 moll 03116188IRON 1.7 1.8 (0.01 (O.OI mg/I 03/16/88
LEAO (0,50 (0.50 (0.05 (0.05 , mg/[ 03/16188

I LITHIUM 0,50 0.51 ( 0.01 ( O,Ol mg/I 03/16/88MAGIESIUB 880 870 mg/l 03/16/88
MANfk#ESE 0,31 0.30 ( O,OOS ( O,OOS eg/l 03/16/88
MERCURY ( 0.0002 ( 0,0002 ( 0.0002 ( 0,0002 mqlJ 03116/88

I HOLYBOE_ 0.080 0.070 0.01 0,01 mg/] 03/16188
NICKEL ( 0,30 ( 0.30 ( 0.03 ( 0.03 moll 03116/88
POTASS[_ 48 48 mo/] 03/16/88

m SELENIUM ( 0.50 ( 0.50 ( 0.005 ( 0.005 mo/l 03/16/88
SILICA 14 14 _IL 03/16/88
S[L_R (0.I0 (0.I0 (0.01 (0.01 mo/l 03/16/88

SOOIUM' 4_0 4600 moll 03/16188srRoMrluM ss 55 (0.01 (O.Ol moll 03116188
[HALLIUM ( 0,050 ( 0.050 ( 0.005 ( 0,005 mg/l 03/16/88

I TITANIUM 0.50 0.60 ( 0,03 ( 0.03 mg/I 03/16/88UANA4)IU#1 (O.iO (0.10 (O,Ol (0.01 moll 03/16/88 ,,
ZINC 0.20 O.lO ( 0.01 ( 0.01 moll 03/16/88

1
t
| '

!
i
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I
i .... TABLE2.7.2

(continued)

VOLATILEHAZARDOUSSUBSTANCES i

DUPLICATE TRIP TRIPBLANK OAI'E i_
PARAMETER VALUE V_LUE BLANK DUPLICATEUNITS COLLECTED li

ACETONE (10 ( tO (10 ug/I 03116/88 t
BENZENE, ( 5.0 ( 5,0 ( 5.0 ug/[ 03/1618B m
2-Bur_IONE (lO ( I0 ( I0 ugtl 03116/88
BRONOFORH ( 5.0 . ( 5,0 ( 5,0 ug/l 03/16188 1
CARBONDISULF[OE ( 5.0 ( 5.0 ( 5.0 ugll 03/16188 I
CARBONTETRACHLORIOE ( 5.0 ( 5,0 ( S,O ug/I 03116/88
CHLOROBENZENE ( 5.0 ( 5,0 ( 5.0 ugtl 03/16/88 i
CHLOROOIBROHOtIETHANE( 5.0 ( 5.0 ( 5.0 ug/] 03/16188 li:i., CHLOROETHt (lO (10 (10 ug/I 03116188

: 2-CHLOROETHYLVINYLETHER ( lO ( I0 ( 10 ugll 03116188
, CHLOROFORH ( 5.0 ( 5.0 ( 5,0 ug/I 03tl6188 ,/_

C[S-I,,3-OICHLOROP'_PENE( 5.0 ( 5.0 ( 5',0 ' ug/] 03/16/B8 l
OICHLOROBROtIORETII_NE( S.O ( 5.0 ( 5.0 ugt] "03/1_,/88
I,I-OICHLOROETiLkNE ( 5.0 ( 5.0 ( 5.0 ug/] 03116188 1
1,2-OICHLOROETHkJIE ( 5.0 ( 5.0 ( 5.0 ug/] 03116188 |
I,I-OICHLOROETNYLENE ( 5.0 ( 5,0 ( 5,0 ugtl 03/16188
1,2-OICHLOROPROPANE ( 5,0 ( 5.0 ( S,O ug/I 03116188 mb
ETHYLBENZENE ( 5.0 ( 5.0 (S.O ug/l 03116188 1
2-_XANONE (lO ( 10 ( tO ugll 03116188 I)
NETHYL8ROHIOE (10 ( I0 ( lO ug/I 03116188
P,ETHYLCHLORIDE ( 10 ( lO ( lO ug/] 03/16188 I'
4-_THYL-2-PENTkNONE (lO ( 10 ( I0 ug/I 03116/88 1
_THYLENECHLORIOE ( 5.0 31 32 ug/I 03116188
STYRENE ( 5.0 ( 5,0 (5,0 ug/] 03116188 tN
I,I,2,2-TETRkCHI.OROETHkNE( 5.0 ( 5.0 ( S.O ugtJ 03116188 I

TETR_HI..OROETN'fLENE ( 5.0 ( 5.0 ( 5.0 ug/I 03116188
TOLUENE ( 5.0 ( 5.0 ( 5,0 ug/l 03/16188
TRAtiS-1,2-OICHLOIIOETXYLENE( ,5,0 ( 5.0 ( 5.0 ug/] 03116188 ,. l
TRANS-I,3-OICHI.OROI_OPENE( 5,0 ( 5.0 ( 5,0 ug/l 03116/88 l

I,I,t-TR[C_OeOEI'W[ ( 5.0 ( 5.0 ( 5.0 ugll O3116188
[,[,2-TR[CHLOROETIWWIE ( 5.o ( 5,0 ( 5.0 ug/I 03/s6/88 1
TR[CHLOROETHYLEIIE ( 5.0 ( 5.0 ( 5.0 ug/] 03/16/88 I
VINYLACETATE ( lO ,( lO (, [0 ug/l 03116/88
VINYLCHLOR[OE ( lO ( [0 ( 10 ug/i 03116188 1
TOTALXYLENES ( 5.0 ( 5.0 ( 5,0 ug/I 03116188 JI

i
I

.i
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lm= TAOLE2,7.2
(continued)

I ' SEMIUOLATILEHAZARDOUSSUBSTANCES

. DUPLICATE DATEdim.,,

i PARAMETER VALUE VALUE UH[TS COLLECTEO

I ACENAPHTHENE (tO ug/I 03/[6/88ACENAPHTHYLENE ( 10 ug/] 03/16/88
ANTHRACENE (10 uq/I 03/16/88

I BENZO(A_NT_ACEHE (_I0 oB/l, 03/16/88
,, BENZO(A)PYREHE ( 10 uq/I 03/16/88

3,4-BENZOFLUORANTHENE (10 , ug/[ 03/16/88
BENZ_G,H,I)PERYLENE (lO u9/I 03/16188

i 8ENZOTCACID (50 ug/l 03116188:i BENZO(K)FLUOR_THEHE (lO ug/I 03/16/88+

BENZYLALCOHOL ( tO _g/I 03/16/88
g_ 9iS(2-CHLOROETHOXY)HETHAAE ( tO ug/I 03/t6/86
til BIS(2-CHLOROETHYL)ETHER ( 10 U91I 03/16/98

Bl_ 2-CHLOROISOPROPYL)ETHER ( tO u9/l 03/16/88

i 81S(2-ETHYLHEXYL)PHTHALAYE ( I0 u9/i 03/16/884-BROflQPHENYLPHENYLETHER ( tO ug/I 03/16/88
BUTYLBENZYLPHTHALATE ( 10 ug/] +03/16188
4-CHLOROANILINE ( tO ug/I 03/16/88

i 2-CHLORONAPHTHALENE ( 10 ug/[ 03/16/882-CHLOROPHEHOL ( lO ug/i 03/16/89
4-CHL_OPHENYLPHENYLETHER ( 10 U9/] 03/16188

l CHRYSENE ( lO Ug/] 03/16/89DIBENZO(A,H)ANTHRACENE ( 10 ug/i 03/16/98
OIBENZOFURAN ( tO ug/I 03/I6/86

i 1,2-D]CHLOROBENZENE ( 10 uB/I 03/16/88
[,3-D[CHLORO8ENZENE ( lO U9/i 03/16189
1,4-OICHLOROOEHZEHE ( I0 , ug/] 03/16/89
3,3'-DICHLOROBENZIDIHE (20 U9/I 03/16188

i 2,4-DICHLOROPHENOL ( 10 ug/] 03/16/68
?,

DIETHYLPHTH_ATE ( tO uq/I 03/16/88
2,4-DIHETHYLPHENOL ( tO ug/] 03/i6/99

i 4,6-O[N[TRO-O-CRESOL ( 50 u9/i 03/16/882,4-DINITROPHENOL ( 50 U9/i 03/16/B8
DIHETHYLPHTHALATE ( 10 uq/l 03/16/88

Jig Di-N-BUTYLPHTHALATE ( 10 uB/] 03/16/88

t 2,4-O[N[TROTOLUEHE ( tO ug/[ 03/16/88
2,6-DINITROTOL_NE ( 10 ug/i 03/16/88

i DI-N-OCTYLPHTIL_.ATE ( tO ug/I 03/16/98

I
/
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TABLE2,7,2 " .
(continued)

SENIVOLATILEHAZARDOUSSUBSTANCES i

ii

'iI_

DUPLICATE DATE i
PARAIIEIER VALUE VALUE UNITS COLLECTED

. ..... .-. ......... .............. ........... ........,................ .... ...... . .... ,

FL_ANTHENE ( lO uqtl 03/16/89 I_
FLUORENE (10 ug/l 03ttB/O8 m
HEXACHLOROIRNZENE ( lO ug/I 031i6t06
HEXACHLOROBUTADIENE (lO ug/l 03/t6/86 m

• . _XAC_O_YCLOPENTAOIENE ( I0 ug/l 03/t6/80 i'
• HEXACHLOROETHANE ( 10 ug/] 03/16t88 "

[NOENO(t,2,3-CD)PYRENE ( lO uq/l 03i16188
]SOPHOR_E ( I0 ug/i 03/16/88 iL

ii"" 2-HETHYLN_HTH_E_ ( lO uo/i 03/lA/en ai
" 2-HETHYLPHE_ (10 ug/] 03/16/66

,.,

4-HETHYLPHE_ ( 10 Ug/I 03/16/98
NAPHTHALENE. ( tO ug/i 03/16/89 II
2-NITROMI[L[HE ( 50 ug/i 03/16188
3-NITROMtlLINE ( 50 Ug/i 03t16198 /
4-NITROAflILIHE ( 50 ug/l 03/.16t88 II
NITROBENZENE ( 10 Ug/I 03/16t99
2-NITR_m ( lO ugl_ 03/16/88
4-HITRO_£_ ( 50 u9/i 03/16/89 i
N-N[TR_I-H-PR_YL_INE ( I0 u_[ 03/t6/_ i

H-NITROS_I_flTLMINE ( lO ug/I 03/16/89
P-CHLORO-H-CIESOL ( 10 Ug/] 03/t6/86 i
PENTACHLORO_ ( 50 Ug/] 03/16/98 .m
PHEN_T_NE ( 10 U9/I 03/t6/_
PHENOL ( 10 ug/] 03/16/98 i
PYRENE ( I0 Ug/] 03/16/88 i
t,2,4-TR[CHLORO9ENZENE ( 10 Ug/I 03/16/98 "
2,4,5-TRICHI.OROPHENOL ( 50' uq/I 03/t6/88 miaL

_'. 2,4,6-TR]CHLOROPHENOL ( I0 ug/i 03/16/98 ,. al
I

!
P_YC_IMTED BIPHENYLS

PARA,HETER VALUE UN[TS COLLEC!EO

ii/

PC8 ( 1 Ug/I 03/16/88 D

!
.i i
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| TABLE2.7.3

UNCLABORATORYk&_I.YS[S

I P-14 CULEBRAROUNDTHREE

DISSOLVEDGASESANOREDOXCOUPLES

i '. ...... 4...--...--- .... .---......................................,........ ........ ...- ................. ....OUPL[CkrE Ok]'E
PARANETER VALUE VALUE UNITS COLLECIED

ARGON ( 0.05 cc/l (STP) 03/16/88
OXYGEN ( 0.05 cell (STP) 03/16/08

I NITROGEN II.80 cc/l (STP) 03/16/88
CARBONMONOXIDE ( 0.001 ccil (STP) 03/16/88
CARBONDIOXIDE 5.570 ccll (STP) 03/16/88
_T_NE 0.321 cc/l (STP) 03/16/88

i ETHANE ( 0.001 cc/[ (STP) 03/16/88C-3 ( 0.001 cc/J (STP) 03/16/88
C-4 ( 0.001 ,;cii (STP) 03/16/88

!_' C-5 ( 0.001 cc/l (STP) 03/16188
' _ C-6 ( 0.001 cc/l (STP) 03/16/88

SUNOFC02 45.30 cc/] (STP) 03/16/88

i TOTALGAS 17.700 cc/l (STP) 03/16/88AMMONIA 0.35 0.39 mg/l 03/16/88
NITRATE ( [.OO (I.00 ig/I 03116/88
TOTALIRON 2.460 ag/I 03/16/88

i FERROUSIRON 2.35 2.37 eN/l 03/16/88TOT,_LARSENIC 0.0010 ,g/I 03/16/88
ARSENICli I ( O.DOIO mN/l 03116188

I TOTALSELENIUII ( 0.001 =g/I 03/16188iO0IDE 570 uN/I 03116188
iODATE (IS ug/l 03/I6/88

i
| ,,

i
!
i
1
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I
- TABLE2.7.4 1

1
PRESSUREMOFLOW

P-14 CULEBRAROUNOTHREE n
1

PSI 6PH

OATE I'INE TOPOF_ FLOWRATE COilIENTS, 1

03108188 I0:00 II7 O0 _ _F n
03/08/88 10:15 99 30 PU_ ON10105 II
03108/88 10:30 83 30
03/08/88 tO:45 70 32 mm
03/08/88 II :00 61 31 l03108188 19100 109 31 BUBBLERREPAIREO
03109/88 07:00 109 O0 FROZENAIRLINE

._.' 03/09/88 07148 IlO 29 MP ON _
03109180 08:00 109 28 m

.

" " 03109188 14:00 i10 29
-.. 03110180 0,":30 109 29 1

03110188 16:00 I!0 30 lm
03111100 08:00 109 29
03111180 15:30 IlO 30 1
03112188 06:00 109 30 l
03112188 I_:_ II0 30
03113188 09:45 IlO 29
03113188 17145 110 29 1
03114188 07:30 109 28 l
03/14/88 16:30 I10 31
03115188 07:30 109 31 1
03115/88 14:30 IlO 30 B
03116188 07:00 109 29
03116188 12100 110 33 PUIIPOFF12105 i

1

1
I
l
1
1
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i sampling at well P-14 Culebra.
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I _.8 SUMMARY OF CULEBRAWELL !_IPp-25, ROUNDTHREE
Well Characteristics

I Well WIPP-25 ts located approximately 4.8 miles northwest of the cente_ of the
WIPP site at an elevation of 3,214 feet above MSL, to the _op of the casing

I (Gonzales, 1989). Total depth of the drilled hole was 6'51feet BGS. The holeis cased to a depth of 648 feet BGS with the remaining three feet being

i plugged off. The casing is perforated in three zones accessing the Magentaand Culebra Dolomites, and the base of the Rustler _ormatlon. A bridge plug

ts installed at 573 feet BGS. Consequently, only the Magenta and Culebra

I Dolomites are presently accessible. A retrievable productlon-inJeutlon packer
(PIP) is installed at 35g feet BG3 to prevent mixing of Magenta and Culebra

I fluids. The source of water smnpled _rom this well is the Culebra Dolomitew
Member of the Rustler Formation located at a depth interval of 4_7 to 472 feet

i BGS (Sandia Laboratories and U.S. Geological Survey, 1979a).

I Samplink ProcessThis well was sampled using an electric submersible pump. A Baskl inflatable

i packer was installed, after removal of the PIP, isolating the pump intake fromthe overlying Magenta Dolomite and stagnant water in the well bore. The pump

Intake was set at a depth of 433 feet BTOC.

1
Pumping began on 03/17/88 and ceased on 03128/88. The average flow rate for

i the flrat flw days of ptm4pingwas approximately q.I gpm. The pump flow rate
was decreased,and serial sampling began on 03122/88, after approximately

I 25,000 gallons of wa_er had been pumped from the well. The average flow rateduring the sampling episode was approximately 2.7 gpm. One serial sample was

i taken each day for seven consecutive days. Serial sampling ended and finalsamples were collected on 03128188 after approximately 48,000 gallons of water

had been pumped from the weil.

I
Field Chemistry Summary

I Procedures used in the field chemical analyses are described in the WIPP
Geotechnical and Geosclences Procedure Manual WP 07-2.

I Field chemical analysis showed alkalinity remaining fairly constant between

i 124 and 126 m8/1 (Figure 2.8.1).

-- 2-98
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Chloride content was nearly constant ending at approximately 6,400 mg/l

(Figure 2.8.1). U

Divalent cations fluctuated between approximately 80 and 90 meq/l (Figure i
2.8.2).

Total iron concentrations remained between approximately 0.6 and 0.8 mg/l for l

the entire sampling period. Ferrous iron remained between approximately 0.4 il

and 0.7 mg/l (Figure 2.8.2). i

'' l

:_, The water pH was 7.2 SU on the final day of sampling.

Physical Parameters I

The Eh measurements ranged between 164 and 175 mV relative to the SHE.
mm

The average water temperature was 23.2°C. l

Specific gravity was reported as 1.010 at 22.0°C on the final day of serial I

sampling.

8
Specific conductance was approximately 21,000 umhos/cm at 25°C during the

course of serial sampling.

Final Sample Collection
B

Final samples were collected after the analyzed field parameters stabilized.

Samples were taken following procedures outlined in the WIPP Geotechnical and
iGeosciences Procedure Manual WP O7..230.

Samples were collected and sent to ITAS, UNC analytical laboratory, Sardia

National Laboratories, and the EEG. Samples collected for radionuclide analy-

• |sis were sent to WAESD. Archival samples were also collected for the WIPP

project.

General Observations l

The water from this well was not effervescent, i
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!
Some fine-grained particulate matter was observed on the 0.45-um filters

I employed during sampling. The amount particulates decreased as pumping
of

progressed.

!
Tabular data are presented in Tables 2.8.1, 2.8.2, 2.8.3, and 2.8.4. These

I tables list results from serial sampling, [TAS laboratory analyses, UNC Labor-atory analyses, and pressure versus flow data, respectively.

I Figures 2o8.1 and 2.8.2 graphically depict serial sampling results and the

degree of stabilization achieved. Figure 2.8.3 illustrates the general water

.jmm quality at well WIPP-25 utilizing Stiff, pie, and Piper triline_r diagrams.

_ Halite beds are not present in the Rustler Formation, neither above nor below
the Culebra Dolomite, in the vicinity of well WIPP-25 (Mercer, 1983).

!
No problems were encountered while sampling well WIPP-25.

l Serial Parameter Comparisons With The Previous Rounds

Comparisons of the round three data with data from_the previous rounds of

i sampling agree favorably with regards to most parameters. Total iron was

slightly variable and showed an increase during the third round as compared to

I rounds two and one. Ali other parameters were nearly on
identical the las_

day of sampling for all three rounds.

During the round one sampling the average flow rate was 7.1 gpm. The round

i two sampling averaged 5.4 gpm. And during this round three sampling the flow
rate averaged 2.8 gpm during the sampling episode. Prior to final sampling,

the total volume purged from the well was approximately 164,500 gallons forround one, 53,500 gallons for round two, and 48,000 gallons tor round three.

,!
- _

.I
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!: T_E2.8.I

SERIALSAHPLECHEHISTRY iBm

W[PP-25CULEDRAROUNOTHREE i

3.....-.

,_E OUPLICATE 6ALLONS OATE
NUNDERPARAHETER VALUE VALUE UNITS PUtIPED COLLECTED i

I ALKALINITY 125 125 ag/I 25000 03/22/88
2 ALKALINITY 125 126 ag/I 29000 03/23/88
3 ALKALINITY t24 t24 zg/] 33000 03/24/88 i

4 ALKALINITY 125 125 _tl 37000 03/25/89 i
5 ALKALINITY 126 126 ig/I 40000 03/26/88
6 ALKALINITY 124 124 _/I 44000 03/27/98

7 ALKALIHITT 124 125 |g/I 48000 03/28t89 H
11;.i

,,

• t C_ORi_ 6410 6450 _/I 25000 03122198 ii
2 C_[_ 6410 6_ _/I 29000 03/23/89 a
3 CHLORIOE 6500 6500 19/I 33000 03/24/98,
4 C_[_ 6410 6440 i9/] 37000 03/25/88 a
5 _[_ 6420 6390 |9/I 4_ 03/26/88 II
6 _1_ 6420 6390 _/l 44000 03/27189
7 C_[_ 6410 6400 _/[ 48000 03/29/88

I
I OIVALENTCAII_ 62.4 82.! _/1 25000 03/22/_
2 OIVALEHTCArlONS 82,2 82.1 aeq/I 29000 03/23/98 I
3 OIVALENTCATtOI_ 88,0 00.2 ileq/I 33000 03/24/69 ii
4 OIVALENTCATIONS 92.7 83.6 aeq/I 37000 03/25/99
5 DIVALENTCATIONS 92,1 82.1 aeq/I 40000 03/26/09
6 OlVALENTCATIONS 94.0 63.6 _/i 44000 03/27/88
7 O[VALENTCATIONS _.1 92.4 w_/I 48000 03/28188 lbl

i T0[ALTROll 0.61 0,59 grill 25000 03/22/88 " |
2 TOTALiliON 0,68 0.73 _11 29000 03/23198
3 TOTALIRON 0,65 0,66 ag/I 33000 03/24/90 i
4 TOTALIRON 0,65 0,64 aKJ/l 37000 03/25/00 lD
5 TOTALIRON 0,61 0.63 ngl] 40000 03/26/89
6 TOTAL[lION 0.73 0.72 iKJ/i 44000 03/27/88 ali
7 TOTALIRON 0,72 0.73 iKJ/i 49000 03/29/89 ii
I FERROUS[_ 0,50 0.51 _/i 25000 03/22/88 i
2 FERROUSIRON 0.6t 0.65 _/1 29000 03/23/88 tJ
3 FERROUSIRON 0.64 0.63 ngl] 33000 03/24/88
4 FE_ IRON 0.61 0.56 _/I 37000 03/25/88 i
5 FE_X_ IRON 0,56 0.56 _/i 40000 03/26/68 Ii
6 FERROUSIROH 0.44 0.44 BOll 44000 03/27/98
7 FERROUS[RON 0,68 0.70 a9/] 48000 03/29/89

I
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Ii
t TABLE2.8. I

(contl_)

i SAMPLE OUPLICATE GALLONS OArENURBERPARAIIETER VALUE VALUE UNITS PUHPED COLLEC]ED

! pH 7.2 25000 03/22/88
2 pH 7.2 29000 03/23/88

I 3 pH 7,2 33000 03/24/884 pH 7.2 37000 03/25/88
& pH 7.2 44000 03/27/88
7 PH 7.2 48000 03/28/88

I Eh 175 aV 25000 03/22/88

i 2 Eh 174 iV 29000 03/23/883 Eh 174 mP 33000 03/24/89
4 Eh 164 nV 37000 03/25/88

6 Eh 173 iV 44000 03/27188
7 Eh 169 iV 48000 03/28188

I 1 [EI_RATURE 23.5 C 25000 03/22/882 TE_RAT_ 23.3 C 29000 03/23/88
3 [EN_ERATUI1E 23.5 C 33000 03/24/88

I 4 TE_RA[_ 23,2 C 37000 03/251886 TE_RAT_ 22.7 C 44000 03/27/88
7 TE_RAT_ 23.2 C 48000 03/28/88

I [ SPECIFIC6iIAVITY t.OlO I 22.l C 25000 03/22/88
5 _OEC[FIC6RAVI(Y I.OlO I 18.4C 40000 03126t88

I 7 SPECIFIC_AQITY I.OlO t 22.0 C 48000 03/20188

_i I _ECIFICC_T_ 20900 # 25C ui_}s/ca 25000 03/22/08
•_1_ 7 SPECIFICCOMI_TANCE 21400 ! 25 C uahoetca 48000 03/28188 "

i
!
I

_i
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TABLE2.8.2 g

, [TASL_ORATORYRESULTS ,mm
WIPP-25CULEBRAROU_THREE m
GENERAlCHEMISTRY_ ANIONS i

-''''''''''''''''''''''''''''''''''''''''''''''''--'''''''''''''''''''''''''''''''''''' .......... "''''_''_" m

gOUPLICAFE DATE
PARANETER UALUE UALUE U_[TS COLLECTED

""''''''" "'''""" "" "''" "'''''''''''''''''''''' "''''''''" "'" "" "'''''""""""" "'" "''''''''''''" "" "" """"""" """ "," I

ALKALINITY(HC03) 130 mg/[ 03/28/88 I
ALKALINITY(C03) 0 mg/l 03/28/88
BROBIDE 4 4 mqtI 03/28/88 ,11
CHLORIDE 6500 mqll 03/28/88 g
CYANIDE,TOTAL ( 0,02 mg/i 03/28/88 '
FLUORIDE 1.5 mglJ 03/28/88
IO01OE ( 2.0 _11 03/28/88 n

I q ,

"" NITRATE 2,60 mg/I_3-11 03/28/88 g
pH 7,00 7,04 03/28/98
pHEIIOL!CS . O.106 mo/I 03128188 I
PHOSPHATE,TOTAL 0.03 IKj/I T-PO4-P' , 03/28188 g

RESIDUE,FILTERABLEtlIBOC 14800 mgtl ' 03/28/88
RESIDUE,NONFILTERABLE1105C 29 24 _/l 03/28/88 li
SPEC[F[C COI_t,ICTALICE 21900 22000 umhoB/cm125C 03/28188 B
SULFATE 2600 mg/I 03/28/88
TOTALORGANICCARBON ( 1.0 ' ( 1.0 m9/I 03/28/88
TOTALORGANICHALOGEN ( 0.05 ( 0.05 mill 03/28/88 J

qlm

!
!

!
I
!
!
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I TABLE2.8.2

(conttimed)

i CATIONSANDTRACEMETALS

DUPLICATE ACID OI. WATER DATE

I PARAMETER VALUE VALUE BLA_ BLANK UNITS COLLECTED.,,..............--.......................................................................... ...... ........

I ALUMINUM ( 1.0 ( 1.0 ( O.l ( O,l moil 03/28/88ANTIHONY ( 0,50 ( 0.50 ( 0.05 ( 0,05 moil 03/28/88
ARSENIC ( 0,0050 ( 0,005 ( 0,005 moil 03/28188

i BARIUM ( 0,050 ( 0,050 ( 0,005 ( 0,005 mo/l 03/28/88
BERYLLIUM ( 0,050 ( 0,050 ( 0.005 ( 0.005 mo/l 03/28/88
BORON 1,8 1,8 ( 0,01 ( O.Ol moil 03/28/88
CAOMIUH ( 0,050 ( 0,050 ( 0.005 ( 0.005 mo/I 03/28/88

CALCIUM ilO0 IlO0 mo/l 03/28/88CESiLAI 0.010 O.OtO ( O.Ot ( O.Ot mo/[ 03/28/88
CHROMIUM ( O.lO ( 0.[0 ( O.Ol ( 0.01 mo/l 03128/88

I COBALT ( 0,[0 ( 0.[0 ( O.Ot ( 0,01 moll 03/28/88COPPER ( 0,10 ( 0,10 ( 0.01 ( 0.01 moil 03/28/88
IRON 0,80 0,80 ( O.Ot ( 0,01 ngl] 03128/88

i LEAO ( 0.50 ( 0,50 ( 0,05 ( 0.05 iKJl[ 03129189
LITHIUM 0,26 0,26 ( O.Ot ( O,Ot moll 03128/88
MAGAES[UH 330 330 _}/I 03/28/88
HANGANESE 0,[3 0.13 ( 0.005 ( 0,005 ag1] 03/28188

i HERCURY ( 0.0002 ( 0,0002 ( 0.0002 ( 0.0002 moil 03/28/88HOLYDOENLIH ( t.O ( t.O ( O.OI ( O,Ot mo/] 03/28/89
NICKEL ( 0.30 ( 0.30 ( 0.03 ( 0.03 mo/l 03128/88

i POTASSIUH 150 150 moil 03/28/88SELEHIUH ( 0.50 ( 0,005 ( 0.005 moil 03/28/88
SILICA 13 13 moll 03/28/88

i SILVER (0.I0 (0.I0 (O.Ot (O.Ol mo/I 03128/88
SOOIUM 3300 3300 moll 03/28/88
STRONTIUM 19 19 ( O.Ot ( O,OI mg/[ 03/28/88
THALLIUII ( 5.0 ( 0,005 ( 0.005 moil 03/26/88

I TITAHIUH 0,30 0.30 (0,03 (0,03 mo/I 03128/88VANAOIUM ( 0.10 ( 0.10 ( 0.01 ( 0.01 mg/l 03/28/88 '

I ZINC ( O.lO ( 0.10 ( O.Ol ( O.OI moll 03128/88

l
:

I
I
!
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T LE2,8,2 I
(conti nued)

IVOLATILEHAZARDOUSSUBSTANCES
.... .......................................................................,......................

DUPLICATE TRIP TRIP_ DATE /

PARABETER V_ VALUE BLANK DUPLICAIEUNITS COLLECTED I
-.....-.---.-..------.-'---..-----.---..........................., .-....................................

ACETONE (10 (lO _ (10 ug/I 03/28/88
BENZENE ( 5,0 ( 5,0 ( 5.0 uql[ 03/28/88 II
2-8UriNE (10 (lO (tO uq/i 03/28/88
8R_ORN ( 5.0 ( 5.0 ( 5.0 uq/i 03128188 ,I
CARBONDISULFIDE ( 5.0 ( 5.0 ( 5.0 ug/] 03/28/88 II
CARBONTETRkCHLORiOE ( 5.0 ( 5.0 ( 5.0 ug/I 03/28/88
CHLOROBENZENE ( 5.0 ( 5.0 ( 5.0 ugtl 03/28/88 lm

CHLOROOlftROI_ETHkNE ( 5.0 ( 5.0 ( 5.0 ug/i 03128188
CHLOROETH,_E (lO ( 10 ( I0 ugll 03128/88 11,

ii 2,CHLOROETHYLVlNYLETHER ( I0 ( I0 ( I0 ugtl 03/28/88
CHLOROFO_ ( 5.0 ( 5.0 ( 5.0 ugtl 03/28188 li
C[S-I,3-OICHLO_OPROPENE( 5.0 ( 5.0 ( 5.0 ug/I 03/28/88 II
OlCHLOROBROIIOIIETH/IiE ( 5.0 ( 5.0 ( 5.0 ugtl 03128/88
I,I-OlCHLOROErlAkNE ( 5.0 ( 5.0 ( 5.0 ug/l 03128188 I

1,2-O[CHLOROETHNIE ( 5.0 ( 5.0 ( 5.0 ugtl 03/28/88 ml,
I,I-OlCHI.OROETHYLEtE ( 5.0 ( 5.0 ( 5.0 ugll 03/28/88
1,2-OlCHt._kNE ( 5.0 ( 5.0 ( 5.8 uq/I 03128/88
ETHYLBENZENE ( 5.0 ( 5.0 ( 5.0 ug/] 03128/88
2-HEXNDE ( I0 ( 10 ( 10 ug/l 03126188 gB

METHYL8110111DE (10 (!0 (10 ug/l 03128/88
_THYLC_I_ ( 10 ( IU ( I0 ugll 03128188 m
4-_THYL-2-PENT_ (10 (10 ( I0 ug/I 03/28/88 II
_THYLE_C&_[_ ( 5.0 41 35 ug/I 03/28/88
STYRENE _ 5,0 ( 5.0 ( 5.0 ugtl 03/28/88 li
[,I,2,2-rETR__T_ ( 5.0 ( 5.0 ( 5.0 ugti 03/28/88 I
[ETR__THYLE_ ( 5.0 ( 5.0 ( 5.0 ugll 03128188
[OL_NE ( 5.0 ( 5.0 ( 5.0 ug/l 03/28/88
rRMS-I,2-OIC_THYLE_ ( _.0 ( 5.0 ( 5.0 ug/] 03/28/88 .
rR_S-1,3-Olr___E_ ( 5.0 ( 5.0 ( 5.0 ug/] 03/28/88 lm'

I,I ,I-TRIC_T_ ( 5.0 ( 5.0 ( 5.0 ug/l 03/28/88
[,I,2-rRIC_T_ ( 5.0 ( 5.0" ( 5.0 ug/I 03/28/88
I'R[CHLOROEI'H'fLEIE ( 5.0 ( 5.0 ( 5.0 u9/I 03/28/88 ii
VINILkCETArE ( lO ( 10 ( I0 ug/I 03/28/88
VINYLCHLORIOE ( I0 ( I0 ( I0 u¢j/I 03/28/88 ii
I'OT_XTLENES ( 5.0 ( 5.0 ( 5.0 ug/I 03/28/88 II

II
I
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I TABLE2,8,2 J
(cont[nued)

I SEHIVOLATILEHAZARDOUSSUBSTANCES
. ...... ................................................................----.......---...... ..... .... .... ..

DUPL]CATE DATE

i PAR_ETER ,VkI.UE VkI.UE UNITS COLLECTED

I ACEN_HTHENE (tO. ug/I 03/28/88ACENAPHTHYLENE ( tO ug/l 03128/88
ANTHRACENE ( lO UO/[ 03/28188

8ENZO(A_NTHRACENE ( lO ug/] 03/28/888ENZO(A)P/RENE ( tO UQ/I 03i28/88
3,4-6ENZOFLIA)RANTHEHE (10 ugl] 03/28/88
BENZO(G,H,i)PERYLENE ( lO ug/[ 03/28/88

BENZ0ICACID ( 50 ug/l 03/28/88BENZO(K)FLUORAATFENE ( lO ug/I 03128108
BENZYLALCOHOL ( lO ug/] 03/28/89

81_2-CHL_OETHOXY)HETHANE ( lO ug/l 03/28/88BIS(2-CHLOROETHYL)ETHER ,( 10 ug/l 03/28/88
8[S(2-CHLOROISOPROPYLf THER (tO ug/[ 03/28/89

i DIS(2-ETHYLFEXYL_HTHALATE ( 10 ug/I 03/28/98• 4-8Rf)HOPHEHYLPHENYLETHER ( tO ug/I 03/29/86
BUTYLBENZYLPHTHALATE ( tO ug/i 03/29/99
4-CHLOflO_iL[HE ( tO ug/l 03/28/88

I 2-CHLOItONIAPHTHALEHE ( tO u9/[ 03/28/862-CHLOROPHENOL ( lO ug/i 03129189
4-CHLOflOPHENYLPHENYLETHER ( tO ugt] 03/28/88

I CI_YSENE ( I0 ug/] 03/28/89D[BENZO(A,H)ANTHRACEHE ( tO ug/I 03/28188
D[BENZOFUflAA ( lO ug/l 03/28/86

I 1,2-D]CHI.OROOENZEHE ( 10 ug/i 031281881,3-DICHLOROBENZENE ( tO ug/! 03/28188
1,4-DICHLOROBENZEHE ( lO , ugl] 03t28/88
3,3'-OICHLOROBENZ[D[HE• ( 20 ug/I 03128188

l 2,4-OICHLOROPHEHOL ( I0 ug/l .03/28/88DIETHYLPHTHALATE ( tO ,ug/i 03/28/88 "
2,4-DIHETHYLPHEWOL ( tO ug/[ 03129/88

• I 4,6-OIHITRO-O-CBESOL (50 ug/I 03128188
I 2,4-DINITROPHENOL ( 50 ug/l 03/28/89

O[HETHYLPHTHALATE ( I0 ug/] 03/28/88

i DI-H-BUTYLPHTHALATE ( I0 ug/l 03128/88, 2,4-O[NITROTOLUEHE ( tO ug/I 03128188
2,6-DINITROTOLUEIE ( tO ug/l 03/20/99
DI-N-OCTYLPHTHALATE ( [0 ' ug/[ 03/28/89

l
!
1
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1'ABLE2.8.2
(conttnued)

SEHIVOLATILEHAZN_OOUSSUSSIANCES I
............................,.................................,........-................ .... . ..... ......_._

,' DUPLICATE O_TE t
PARAIIEI'ER VALUE VALUE UNITS .COLLECTED

... .... ..,...........................----.......... .... ...._......--- ....... ......e.. -.--- .............. .....

' FLUOR_THEgE ( tO UglI 03/28188
FLUORENE ( tO ug/I 03/29/98 gl
HEXACHLOROSENZENE ( 10 uq/] 03/28/88
HEXACttLOROBUTkOIENE ( 10 oq/l 03/28/88 ,I
HEXACHLOROCYCLOPEHTkl)iEgE ( I0 uS/I 03/28188 II
HEXACHLOROETHANE ( 10 Ug/i 03/28/88
[NOENO(1,2,3-C0)PYRENE ( tO uq/I 03128188 lm

,., ]SOPHOROHE ( tO Uq/i 03128188 tl• ' 2-_I'HYLNkPHI'HkLEHE ( tO uq/I 03/28/88
;" 2-HETHYLPHENOL ( lO uS/I 03/28/88 '
• _": 4-1qETHYLPHENOL (10 ugll 03/28/88 i

NAPHTHALENE ( tO u9/] 03/28/88 II
2-HETI_VI[L[lie ( 50 uS/I 03128188
3-ilT_klilLJgE ( 50 uoIi 03128188 t
4-NIrROMIL[gE ( 50 ugtl 03/28/89 II
HlTROOEHZEHE ( I0 u9/l 03128/88
2-NiTROPHENOL ( I0 ug/I 03/28188
4-HITROI:_ENOL ( 50 ' ug/l 03/28/88 IN-H!I'R�SO01-H-PROPYLAHIgE ( LO uq/l 03128188
N-gITROSOOIPHENYLNIIgE (lO Uq/I 03128188
P-CHLORO-H-CRESOL ( I0 ug/i 03/28188
PEHTACHLOROPHENOL ( 50 U9/I 03/28/88 i
PHENANTHRENE ( I0 uq/] 03/28188
PHENOL (10 U9/I 03/28/88 li
PYRENE ( tO uclll 03128188 |
] ,2,4-TRICHLOROBEItZEgE ( tO us/I 03128/88

.. 2,4,5-[RICHLOROPHENOL ( 50 ug/I 03128188

2,4,6-TR]CHLOROPHENOL (10 ug/I 03/28/88 ;,
Wm

' I

POLYCHLOItINATEOBIPHENYLS
.... """""" "" "''''''''''--'''''''''''''''''''''''''''''''''''''''''''''''' """ "'''''" "''''''''''''''''''''"'' iii

IOATE
PAR_E[ER VK_ UNITS COLLECTED

.... .... .... .........................----...................----..------------------------------- .... .. ...... ._.....

lm
PCB (I Ug/I 03/28188 I

!
!
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!
ii TkOLE2.8.3

LkSORk[ORYkM.ISIS

I giPP-.25CULEBRA_OUIIDTHREE
OISSOLVEO6_5E5kiN)REDOXCOUPLES

I ... .... .. =.-.- o..-...........,,.....-...-............-...............-.-.- ....... ........-.. ............. . ...
OUI_LICA[E DArE

PARA_TER V_UE VALUE UNITS COLLECTED

i ....... .......-................-.......................................--........-...---............ ......
ARGON ( 0.05 ct/1 ( STP) 0,3/28/88
OXYGEN ( 0.05 cc/] (STP) 03/28/88
NITROGEN 3,22 cc/I (STP) 03/28/88

I CARBONDIOXIDE 5,050 cc/I (STP) 03128188.NET_NE 0.017 cell (SIP) 03128188
ETHANE ( O.DOI cc/I (STP) 03/28188
C-3 ( 0.001 ct/l ( STP) 03/28188

t C-4 ( O.DOI cc/| (STP) 03/28/88
C-5 ( O.OOI cc/i (STP) 03128188

C-6 ( 0,001 cc/] (STP) 03/28/88
SUlfOFC02 95.50 ccll (STP) 03/28/88
TOTALGAS 8.340 cc/l (STP) 03/28/88
ARffONlk 0.02 0.05 o9/1 03/28/88

I NITRATE 13.1 13.0 ig/] 03128/38TOTALIRON 0.800 ig/l 03120188
FERROUS[ROll 0,72 O,72 zg/i 03/28/88

I TOTAl.ARSENIC 0.0025 zcj/] 03128188ARSENICIii ( 0.00|0 _/1 03/28t88
TOTAL$ELENIIJN 0.018 Ni] 03/28/88

i SELENi_IV 0.002 ag/I 03/28/88lOD_DE 120 ug/I 03128188
[OI)ATE 25 ug/l 03/28/88

I

!
1
I
i
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TABLE2.8.4 I
PRESSUREkIN)FLOg

UIPP-25CULEBRAROUNOTHREE I
U

PSI PSi 6PI4

OATE T[_ kgO_PACKERBELOilPACKERFLOIIRATE COIIHENTS I

03117188 17:35 lO0 I10 0.08 _ TURNEDON
03/17/68 17:44 108 109 4.05 II
03/17/88 18:00 lO0 109 4.25
03/18/88 07:00 99 108 4.29 BL
03/18/88 15:00 99 108 i .25 II
03/19/88 07:00 99 108 4.27
03/19/88 16:30 99 106 4.10
03/20/68 07:30 9_ 106 4.14 ii
03/20188 16:30 98 107 4.10 qm

03/21188 07:00 98 107 4.10

03/21/88 15:30 99 108 2.60 FLOIREOUCED10:45 I
03122188 07:00 99 105 2.68 I
03/22188 15:30 99 108 2.64
03/23/88 07:00 99 108 2.69 I
03/23/88 15:30 99 108 2.73 I
03124188 07:00 98 106 2.68
03124188 14:30 99 108 2.60 i

03125188 07:00 99 108 2._ I
03/25t88 14:30 98 108 2.60 'lm

03/26/88 07:00 99 108 2.66
03126/88 18:30 98 108 2.62 I
03127/68 09:30 99 108 2.63 FLOgRATE09:15 I
03127188 14:00 98 108 2.,_
03128188 07:00 98 108 2.63 I
03/28/08 13:30 99 108 2.50 _ OFF13:35 i
03129/88 07:30 I00 109 0.00 LO6GllI6OFF

• . '" I

!
!
I
I
I
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Pigure 2.8.1. Graphs of alkalinity and chloride from third round serial

-I samplingat well WIPP-25Culebra.
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Figure 2.8.2. Graphs of divalent cations and iron from third round serial

sampling at well WIPP-25 Culebra. m
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I 2.9 SUMMARY OF CULEBRA WELL H-:8, ROUND TWO

We£l Characteristics

I WeLL H-18 £s appro×imately 1.2 miles northwest of the center of theLocated

WIPP site at an elevation of 3,_I_ feet above MSL, to the top of casing

I (Gonzaies, 1989). The total depth of the drilled hole was 831 feet BGS, but
the hole has been plugged back to 766 feet BGS. The well Ls cased to _ depth

i of 673 feet BGS and completed open hole. The source of water sampled _rom
4

this weil is the Culebra Dolomite Member of the Rustler Formation .coated zt

depth interval of 689 to 713 feet BGS (Beauhe£m, 1987).

! ,
Sampling Process

"' _unctLon with Sandia National Laboratories' on-: This well was sampled Ln con_

. :: going hydrologic activities. Installation of the pump, pressure mon'_._rLng_

-!. equipment, and monitoring of the flow ra_es and pump volumes were ac:Lvt:es

of Sandia National Laboratories and !NTERA Technologies personnel.

I In November of 1987 well H-18 was sampled for the first time. This round one

i sampling occurred during drilling operations. Since the well was completed Lnlate 1987, drilling fluid composed of concentrated sodium chloride brine

remained in the weil. In late February 1988, hydrologic testing was conducte_

i at well H-18. Round two water quality sampling at began immediately
H-18

following the hydrologic testing, and utilized the same pump and packer

I conf£guration.

I Well H-18 was sampled using a Red Jacket model submersible pump. A BasK£
inflatable packer isolated the pump intake from fluid above Lt Ln the _eLt

I bore. The pump £nta_(ewas set at a depth of 689 feet BTOC.

Pumping for hydrologic testing began on 02/26/88. Pumping finally ceased

I after collection of final samples on 0L_/07/88. Pump operation and ra'.es
flow

were variable during hydrologic testing, but a steady flow rate of approxL-

I minute was established on 03/19/88 Ln preparation for
mately one gallon per

serial sampL£ng.

I Serial sampling began on 03/21/88 after approximately 9,600 gallons of water

I had been removed from the weil. Generally, serial samples were col£ected a_
m

c
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I

two to three day intervals and transported to the f£eld laboratory located a

short distance away. The final three serial samples were collected daily. I

|Serial sampling ended and final samples were collected on 04/07/88 after

approximately 33,000 gallons of water had been pumped from the weil, I
g

Field Chemistry Sugary

Procedures used in the field chemical analyses are described in the WIPP I
II

Geotechnical and Geosciences Procedure Manual WP 07-2.

I
Fieid chemical analysts showed alkalinity decreasing from approximately 55 to

50 mg/l during the serial sampling period (Figure 2.9.I). mm

I.,..

' Chloride concentration decreased from approximately 16,800 to 12,100 mg/[ over

the first five serial samples. Chloride then increased £n concentration to

approximately 13,000 mg/l where it remained until final sampling (Figure

!2.9.1).

Divalent cations ranged from approximately 104 down to 90 meqll (Figure i
II

2.9.2).

Total iron concentration varied between approximately 0.8 mg/l on the first l

i

day down to 0.3 mgll, Ferrous iron followed the the same general trend as did i

total iron, except for sample number 4 when ferrous iron was equivalent to

total iron (Figure 2.9.2).

The water pH varied between 7.5 and 7.4 SU.

!
Physical Parameters

Specific gravity was 1.020 at 20.2°C on the final day of sampling, i

Specific conductance was reported as 38,200 umhos/cm at 25_C on the final day

of sampling, i

!
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I
m

I Final Sample Collection

Final samples were collected after the analyzed field parameters stabLILzed.

I Samples were taken following the procedures outlined £n the WIPP Geotechn[ca[
and Geosclences Procedure Manual WP 07-230.

!
Collected samples were sent to [TAS, UNC analytical Laboratory, Sandia

I National Laboratories, and the EEG. Samples collected for full suite radio-nuclide analysis were sent to WAESD. Archival samples were also collec:ed for

i the WIPP project.

General Observations
mml

_'I As this well was sampled in conjunction with Sandia National Laboratories on-°

• going hydrology program, standard operating procedures of the Water Qual_ty

I Program were not strictly adhered to. Samples were collected _at the
Sampling

well site and transported a short distance away to the field _aboratory

I trailer. Every effort was made to preserve the integrity of the chemical
analyses during serial sampling, but some transient physical parameters such

I as Eh and temperature were not measured.

Tabular data are presented in Tables 2.9.1, 2.9.2, and 2.9.3. These tables

I list results from serial sampling, iTAS laboratory analyses, and UNC labora-

tory analyses, respectively. No listing of pressure versus flow _a_a is

I WQSP did collect this data.presented as the not

I F_gures 2.9.1 and 2.9.2 graphically depict serial sampling results _nd _he ,
degree of stabilization achieved. Figure 2.9.3 depicts the general water

I quality at H-18 utilizing Stiff, p_e, and Piper trilinear diagrams.

Serial Parameter Comparison with the Previous Round

I Analytical results from the final day of ser£al sampling between rounds one

and two are comparable with slight differences. Chloride concentration was

-!
|

approximately 1000 mg/1 greater at the end of the round t_J sampling than at

the end of round one. Total iron increased from 0.15 to 0.28 mg/1, on the

I average, from round one to two. Ferrous iron values more than doubled, from
0.I to 0.25 mg/i. The parameters alkalinity, divalent cations, pH, specific

!
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,, , Jconductance, and specif£c grav£ty e:,.h[b£tedslight varLattons between each

round on the.final day of sampling. |
Pump flow rates are .comparablebetween the two rounds ofsampling, ranging

from 0,9 to one gpm dur£ng both sampling per£ods. Purge volumes var£ed wLth i

approx£mately 9,000 gallons be£ng pumped pr£or to f£na£ sampling Ln round one

and approx£mately 33,000 ga£1ons be£ng removed from the well [n round two.
W

!

!

!
i

!

!

!
!

!
!

2-116 m
W



J

II
II• T_E 2.9,t

I SERIALS,'_LECHEIIISTRYH-18 CULESRAROtJdlO1'_

i Skt_.E OI/PLICATE 6N.LONS OATENUHBERPARAHETER VALUE VALUE UNITS PUtIPED COLLECTED

I I ALKALINITY 55,4 55.1 tt91i 9600 03t21/88
2 ALKALINITY 54.9 5414 igll 12600 03123188

Jt 3 ALKALINITY 53,9 53,2 tKJII 15800 03125188
ii 4 ALKALINITY 52.7 52.5 agtl 20800 03/28/88

5 ALKAL[NITY 51.7 51.2 _/I 23700 03130188

i 6 ALKALINITY 51.8 51,7 _I] 26700 04101188
7 ALKAL[NiTY 51,2 51.5 agli 30200 04104188
8 ALKALINITY 51.I 50.5 _Jll 32700 04105188

i 9 ALKALINITY 50.2 50.7 mg/I 33000 04107188
t CHLORIDE 16800 16700 ttg/l 9600 03t21/88

I 2 CHLORIDE 16700 16600 _tl 12600 031231883 CHLORIDE 14200 14300 ng/[ 15800 03125188
4 CHLORIDE 13700 13600 mg/I 20800 03126188
5 CHLORIDE 12100 12200 ng/I 23700 03/30/88

I CHLORIDE 13200 13200 26700 04/01/98
6 agtl
7 CHLORIDE 13000 13000 a�/J 30200 04/04/88
8 CHLORIDE 1304X) 13006 _/I 32700 04/05/88

B 9 CHLORIDE 13000 13000 M/i 33000 04107188

I I DIVALENTCATIONS 104 104 tw(tl 9600 03t21188,2 DIVALENTCAIIOIIS 104 .104 two,li 12600 03123188
3 OIVALENTCATIONS 103 t03 twill 15800 03125188
4 OIVALEIITCATIONS 104 103 tI_CL/[ 20000 03126188in

i_ 5 O[gALENTCAT[OIlS 89.4 90.3 aec,/[ 23700 03130188 o,

6 OIVALENTCATiO_ 10t tot nii] 26700 04/01/88
7 OIW4.ENTCATIONS 100 lot ttecl/i 30200 04/04188

i 8 DIVALENTCATIONS tO0 tOt twq/I 32700 04/05188
lid 9 OIVALEIITCATIONS IOI 102 twq/I 33000 04107188

i 2 TOTALILION 0.83 0.84 ttg/] 12600 03123188
3 1'OTa.IRON 0.36 0.36 ag/] 15800 03125188
4 TOTALIRON 0.35 0.36 m9/I 20800 03126188

I IRON 0,60 0.61 23700 03130188
5 TOTAL ngl]
6 TOTALIRON 0.33 0.33 ttg/I 26700 04/01/88
7 TOTALIRON 0.27 0.28 z�/I 30200 04104188

i 0 rorAL [ROll 0.29 0.28 ngl] 32700 04/05/88? rOT&IRON 0.27 0.29 _/I 33000 04/07/88

.| '
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I
. , TAOLE2:9.1 II

":" (contlnued) I

OtlPLICATE GALLONS . OA[E iSkIII3LE
NUNBERPARAIIETER VALUE VkLUE UNITS PUHPEO COLLECTED I

I2 FERROUSIRON 0.80 0.80 lg/I [2600 03t23t88
3 FERROUSIRON 0,30 0.30 lg/l 15800 03/25/88

4 FERROUSIRON 0,35 0.35 ngl] 20800 03/28/89 I
5 FERROUSli_N 0,51 0.53 Ig/l 23700 03/30168 ii
6 FERROUSIRON 0.31 0.30 Ig/I 26700 04/01/88
7 FERROUSIRON 0,26 0.26 IKJ/i 30200 04/04/88 m

8 FERROUSIRON 0,27, O.27 nglI 32700 04t05188 Ii
9 FERROUSIRON 0,25 0.25 ag/I 33000 04/07/88

1 pH 7.5 9600 03121188
2 pH 7,5 12600 03123/88
3 pH 7.5 15800 03/25/88 ID
4 pH 7.5 20800 03128166 I
5 pH 7,4 23700 03/30/88
6 P_ 7.5 i 26700 04/01188 I
7 pH 7.5 30200 04/04/98 I
8 pH 7.5 32700 04/05/88
9 pH 7._ 33000 04107188

I
g

I SPECIFIC6RAVITY 1.027 I 26.t C 9600 03/21/08
SPECIFIC6RAVIIY 1.022 ! 20.6C 12600 03123188 ,I2

3 SPECIFIC6P,AVITY 1.022 I 20.0 C 15800 03/25/88 i

4 SPECIFIC61iAViTY 1.020 t 20.5 C 20800 03/28/80
5 SPECIFICgi_iTY 1.020 I 20.1C 23700 03/30/88 I
6 SPEC[F[C6CAVITY 1.020 t 20.5 C 26700 04/01/80 ' NJ
7 SPECIFIC6,qAVlTY 1.020 | 22.3 C 30200 04/04/00
8 SPECIFIC6P,AVITY t.020 t 22.7 C 32700 04/05/88 I
9 SPECIFICGRAVITY 1.020 t 20.2 C 33000 04/07/88 |

I
1 SPECIFICCONOtJCTANCE47000 t 25C unh!s/cs 9600 03/21/88 i
2 SPECIFICCOIWCTAACE 4d_O0 | 25C umhos/ca 12600 03/23/88 m

3 SPECIFICCONOIJCTANCE41300 ! 25C umhos/ca 15800 03/25/88
4 SPECIFIC CONO(JCTA_CE 39000 | 25 C uIhO$/C| 20800 03/28/88 i
5 SPECIFICCOMOLICTAMCE35500 O25C ualms/ci 23700 03/30199 i
6 SPECIFICCOflOUCTANCE 38_0 I 25C ulhoB/cI 26700 04/01/99
7 SPECIFICCONOUCTANCE38500 I 25C unh!s/ca 30200 04/04169 I
8 SPECIFICCONOUCTANCE38200 | 25 C umhos/cl 32700 04/05/88 I
9 SPECIFICCONOUCTAACE38200 | 25C uahos/cl 33000 04/07/88

I
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T_LE2.9.2

1I'ASLABORATORYRESULTS

I H-18 CULEBRAROUNDTWO
GENERALCHEIIISTRYAHOANIONS

OUPLICATE OATE
PARABETER VALUE UALUE UHITS COLLECIED

.....................................................................'....---..........-., .... .............

i ALKALINITY(HC03) 50 mo/l 04/02/88
ALKALINITY(C03) 0 moil 04/07/88
BROHIOE 14 mg/l 04/07/88

g CHLORIDE 12500 mqt] 04107/88CYANIOE,TOTAL ( 0,02 ig/[ 04/07/88
FLUOR]DE 1.6 ngl [ 04/07/86

ii IODIDE ( 2.0 mO/[ 04/07/88NITRATE ( 0.02 mg/lNO3-N 04/07/88
pH 7.16 7.20 04/07/88

411 PHENOL[CS ( 0,005 mo/] 04/07/88

i PHOSPHATE,TOTAL ( O,OI mo/I T-PO4-P 04107/88
RESIDUE,FILTERAOLE1180C 27900 ngl] 04/07/98
RESIDUE,HOHFILTERAOLE|tO5 C 6 lg/i 04/07/99

i SPECIFlCCONOLICTANCE ,39200 39600 umhos/cml125C 04/07/88SULFATE 3800 mO/l 04/07/88
TOTALORGANICCARBON ( l,O (. 1,0 mg/l 04/07/88

I TOTALORGANICHALOGEN ( 0.05 ( 0.05 moil 04/07/88

!
!

!
!
i
!
!
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l
TAeLE2.9.2 I
(conLinued)

mall

CATIONSANOTRACEHETALS ' IIIW
"'''''''''''''''''''''''''''''''''''''''''''''--'------------------------'---------------------------------- i

DUPLICATE ACID OI. WATER DATE

PARAHETER V_iLUE VALUE BLANK BLANK* UNITS COLLECTED B
I

ALUHINUH ( 1.0 ( t.O ( 0.1 ( 0.1 nlgtl 04/07/88 am
AflTIHONY ( 0.50 (0.50 (0.05 ( 0,05 a9tl 04107186 li
ARSENIC ( 0.0050 ( 0.0050 ( 0.005 ( 0.°005* mlg/l 04/07188
8d.qlUll ( 0,050 ( 0.050 0.005 ( 0.005 m�/l 04107/88 li

9ERYLLIUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 ag/l 04107188 mR
80RI)N t7 t7 0.Oi 0.OI mc]ii 04107188 w

CkO_IUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 mg/I 04107/88
" CALCIUN 1100 1tO0 igt ] 04/07/88 B

CESIUtl ( 0.050 ( 0.050 ( O.Ol ( O.Ol m9/l 04107/88 J
CHflOHIUH ( 0,10 ( 0,10 ( O,OI ( 0.01 n9./i 04/07/99
COOALT ( O.tO ( 0.10 0.02 0.02 mg/l 04107188
COPPER 0.10 0.20 (O.Ot ( 0.01 ag/l 04/07/99 li
IRON 0.30 0,40 ( O.Ot ( 0.01 m911 04107/88
LEkO ( 0.50 ( 0.50 ( 0.05 ( 0.05 m(j/I 04/07/86 ni
LITHIUII 0.3t 0.31 ( 0.01 ( 0.01 ag/i 04/07188 l
HAG,SIUH 490 480 ag/I 04/07/88
HAt_SE 0.18 0.I6 ( 0,005 ( 0.005 mg/l 04/07/89 .,...,.

HERCURY ( 0.0002 ( 0,0002 ( 0.0002 ( 0.0002 mg/[ 04/07/88 ii
HOLYOI)EHIAt ( 2.0 ( 2.0 ( O.Ot ( O.Ot 19/L 04107/66 I
NICKEL ( 0.30 ( 0,30 ( 0.03 ( 0,03 n9/] 04107/69
POTASS[UH 220 230 ag/l 04107/88 mi
SELENIUII ( 0,50 ( 0,50 ( 0.005 ( 0,005 i9/] 04107/88 li
SJLICA 5.3 5,3 .. igll 04107/89
SILVER ( O.lO ( 0.[0 ( O.OI ( 0.01 19/] 04/07/68 ai
SO0!_ 8000 8000 mglI 04/07/88 IISTRONTIUtt 16 Ld, ( O.OI ( 0.01 mc]li 04107188
THALLIUH ( 5.0 ( 5,0 ( 0.005 ( 0,005 n9/i 04107188
T[TANIUM 0,_ 0,60 ( 0,03 ( 0.03 ngl] 04/07188 i
VANA()IUH 0,10 0,20 ( 0,01 ( 0.01 _J/] 04107188 " ZJ
ZINC ( O.tO 0.10 ( O.Ol ( O.Ol rag/] 04107188

!
!
!
!
!
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I
I TABLE2.9.2(continued)

I VOLATILEHAZARI)OUSSUBSTANCES
DUPLICATE 1'RIP TRIPBLANK OATE

I PARAMETER VALUE VALUE BL_K DUPLICATEUNITS COLLECTED
.... ..................................-.....---...--..-..-----.--------------...--------------- .... .. ..... .

ACETONE ( lO 12 UN/l 04/07'88

I BENZENE ( 5.0 ( 5.0 ugll 04t07P882-8UTANONE (10 (10 ug/I 04/07r88
BROHOFORH (5.0 ( 5.0 ugtl 04/07_88

I C_80NDISULFIOE ( 5.0 ( 5.0 ug/l 04/07r88• CARBONTETRACHLOR[OE ( 5.0 ( 5.0 ugtI 04/07_88
CHLOROSENZENE < 5.0 (5.0 ug/I 04/07z88

I CHLOROO[BROIIOBETHANE (5.0 (5.0 ug/l 04/07_88

I CHLOROETHANE (lO (lO ugtl 04/07/88
2-CHLOROETHYLVINTLETHER ( lO ( lO ug/l 04107/88

• CHLOROFORM ( 5.0 ( 5.0 ug/l 04/07188

I C[S-I,3-O[CHLOROPROPEIIE( 5.0 ( 5.0 ug/l 04/07/88O[CHLOROS_OM_ETHANE ( 5.0 ( 5.0 ug/l 04/07/88
[,I-O[CHLOROETItkNE ( 5.0 ( 5.0 uq/l 04/07/88

I 1,2-OICHLOROETHAIIE ( 5.0 ( 5.0 ug/] 04107/88I,I-OlCHLOI_THTLEIE ( S.O ( 5.0 ug/I 04/07188
1,2-OICHL_OR_OPNE ( 5.0 ( 5.0 ug/l 04/07188

I ETHTLSENZENE ( 5.0 ( 5.0 ug/] 04t07/882-HEXANONE ( !0 ( lO ugl] 04/07/88
METHYLBgOBIDE (lO ( lO ug/I 04107188
NETHYLCHLORIOE ( lO ( lO ug/l 04/07/88

I 4-METHYL-2-PENTk#ONE (lO (lO ug/] 04107188NETHYLENECHLOR[OE 5.5 5.7 ug/l 04t07/88
STYRENE ( S.O ( 5.0 ug/] 04107188

I l, [ o2,2-TETRkCHLOROETHklIE( 5.0 ( 5.0 ug/] 04/07/88TETRkCHLOROETHILENE ( 5.0 ( 5.0 ug/l 04107/88
TOLUENE ( 5.0 ( 5.0 ug/] 04107/88

I [R_S-1,2-OICHLOROETHYLEtlE( 5.0 ( 5.0 ugtI 04/07/88• TRANS-I,3-OICHLOROPROPEIE( 5.0 ( S.O ug/I 04/07188 :
I,I,I-[R[CHLOROEfftkNE n S.O ( 5.0 ug/I 04/07188
l,[ ,2-TRICHLOROETH_ ( S.O ( 5.0 ug/] 04/07/88

I TR[CHLOROETHYLENE ( 5.0 ( 5.0 ug/i 04t07/88VINYL_CETATE (10 ( I0 ug/] 04107188
VINYLCHLORIOE (lO (10 ug/I 04/07/88

II TOTALXYLEIES ( 5.0 ( 5.0 ug/l 04107188

I
I

i
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, I
TABLE2.9.2 I
(continued)

SEIIIVOLATILEHAZkROOUSSUBSTANCES I
........ . ......... ...................................................... ..... ................. ........... .

DUPLICATE DATE

P_k_ETER 9KLUE 9_UE UNI TS CQLLECTED I

_Ett&°HTHENE ( I0 ug/l 04102188 IB
ACEI_PHTHYLENE ( 10 ug/[ 04107188 ii
_THRACENE (lO ug/l 04102188
BENZO(A)ANTHRACENE ( I0 ug/I 04107188 I

6ENZO(A)PYRENE ( lO ug/I 04107188 II
3,4-BENZOFLUORANTHENE (10 ug/l 04107188
8ENZf)(6,H, [ )PERYLENE ( tO u9/l 04107188
BENZOICACID ( 50 ug/I 04/07/88 ii
BENZ_K)FLUORANTHENE ( I0 u_l 04/02/88 li

: BENZYLALCOHOL ( lO ugl] 04107188
• BIS[2-CHI.O_ETHOXY)RETHkNE ( i0 uoJi 04/07188 IB

815(2-CHLOROETHYL)ETHER ( I0 ug/I 04/07/88 I
81S(2-CHLOROISOgI_YL)ETHER ( I0 ug!l 04/07/88
815(2-ETHYLHEXYL)PHTHALATE ( I0 ug/i 04107188 mi

4-_NYL PHENYLETHER ( lO ug/I 04107188 NJ
BUTYLBENZYLPHTHALATE ( lO Ug/I 04107188
4-__[L]_ (lO u_l 04102188

2-C__T_E_ (!0 u_l 04/07/88
2-CHL_NOL ( lO ug/i 04/07/88 II
4-CHLOI_:qOYLPHENYLETHER ( I0 ug/I 04/07/88
C_Y_NE (lO ug/I 04102189 ii
D[BENZO(A,H_T_ENE ( i0 u_i 04107188 |
OiBENZ_ (10 u_l 04107188
1,2-DiC_HZENE ( 10 ug/] 04102188 I

1,3-O[C_NZENE (10 u_/I 04/07188 i
1,4-D[__HZE_ ( !0 ug/] 04107188 lM

3,3'-O[C_NZ[O[_ ( 20 ug/I 04/07166
2,4-01C___ (10 ug/I 04107/88 t
OIETHT'__T_ArE ( lO ug/I 04107188 ; III
2,4-DI_THYL_ (10 ug/I 04/07/88

4,6-0[N[T_-O-C_S_ ( 50 ug/i 04107188 li
2,4-OiNIT__ ( 50 ug/I 04107188 II
OI_THYL_T_ATE ( I0 ugll 04/07/88
DI-H-BUTYLPHTH4LATE ( I0 ug/] 04/07/88 dam

2,4-0[Hi [ROTOLOEME ( lO ug/I 04107188 i_
2,6-0 IN[TROTOLIJEflF,. (t0 ug/[ 04102188 10

OI-H-OCTYLPHTt,kM.ATE ( tO ug/[ 04/02188

!
I
I
I
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I TABLE2.9.2
(continued)

I HAZ_I)OUSSUBSIA_ESSEHI�OLATILE

DUPLICATE OAI'E

I PARk,J'tETER VkLLJE VALUE UNiT5 COLLECTED......... ...-....o.......... ...... . ............. ..................... ................. .. ................ ..-

I FLUORANTHENE ( lO ug/l 04/07/88FLUORENE (10 ug/i 04/07/88
HEXkCHLOROBENZENE ( lO ug/I 04107188
HEXACHLOROSUTkOIENE ( 10 ' ug/l 04/07/88

I HEX_XLOROCTCLOPENT_[ENE ( 10 ug/[ 04/07/88HEXkCHLOROETH_IE ( I0 ug/I 04/07188
[NOENO(1,2,3-CD)PYRENE ( I0 ug/l 04/07/88

I ISOPHORONE ( I0 ucJ/l 04/07/882-NE[HYLMJ3HIHkI.ENE ( lO u(J/l 04107/88
2-HETHYLPHENOL (lO ug/] 04/07/88

I 4-MErHTLPHENOL (lO ug/i 04/07188NAPHTltALENE (lO ug/l 04/07/88
2-NITROANILINE ( 50 ugll 04/07/68
3-NITRONIILINE ( 50 U9/I 04/07/88

U 4-NITROkNILINE ( 50 Ug/I 04/07/88MlTROSEMZENE (i0 Ug/I 04/07/88
2-NITROPHENOL ( I0 ug/l 04107188

I 4-NITROPHENOL ( 50 ug/] 04/07/88N-NITnOSOOI-N-PROPYLNIINE ( lO ug/I 04t07/88
N-NITROSOOIPHENYL_iNE (lO ug/I 04t07/88

m P-CHLORO-H-CRESOL ( I0 Uq/I 04107180PENTAC_OROPHENOL ( 50 UOI] 04/07/88
PHENANTHRENE ( I0 Ug/I 04/07/08
PHENOL ( 10 ug/] 04/07/88

I PYRENE ( 10 Ut/I 041071881,2,4-TRICHLOROBENZENE ( 10 ug/i 04/07/88
2,4,5- TR[CHLOROPHENOL ( 50 ug/I 04/07/88

I 2,4,6-TR[CHLOROPNENOL ( I0 u9/] 04/07/88 ,

N POLYCHLORI_FEO81PHENYLS
............ ..............--...--.--..-----...----------------------------------------- .............. . .......................

,! OAIE

PAR_ETER VkLUE UNIIS COLLECIED
............. ........--.......-------.--------------------------------------------- ............... . .... ....--.. ..............

I PCB ( I u(J/I 04107188

!
l
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TABLE2.9.3

UNCLABORAI'ORYANALYSIS 1
H-18 CULEBRAROUNDTWO B

OISSOLVED6ASESAltoREDOXCOUPLES I
_____________________________________________________________________________.________-_____....... ------- 1

IOUPLICAIE DATE
PARAMETER VALUE UALUE UN!TS COLLECTED

____-_-___--_-__---_-__________-_---___---___--_______-_____---_----_____-_-_-__---_________________--____I

IARGON ( 0.05 cc/l ( STP) 04/07/88
OXYGEN ( 0,05 cc/I ( STP) 04/07/88
NITRO_N 4.84 cc/I (STP) 04/07/88 I
CARBONO]OXi_ 2.180 cc/l (STP) 04/07/88 I
RETHA_ 0.010 cc/I ( STP) 04107188
ETHANE ( 0._1 cc/I (STP) 04/07/88 I

C-3 ( 0,001 cc/I ( STP) 04107/88 !
C-4 ( 0._1 cc/I (STP) 04107/88 1

.. C-5 ( 0.001 cc/I ( SIP) 04/07/88
C-6 ( O.OOl cc/I (STP) 04107188 l
SUnOFC02 27.70 cc/I (STP) 04/07/88 B
TOTAL6AS 7.030 cc/I (STP) 04/07/88
ANH_iA ( O.lO ( O.lO Ig/I 04/07/88 i
NITRAIE ( 0.50 ( 0.50 Ig/] 04/07188 I
TOTALIRON 0.430 0.430 _/I 04/07/88
FERROUSIRON 0.40 0.40 I9/1 04/07/88
TOTALARSENIC ( 0.0010 ( 0.0010 _/I 04t07/88 I
TOTALSELENIUN ( O._l ( 0._1 _/I 04/07188 t

IODIDE 80 70 ug/l 04/07/88

IOOATE ( 20 ( 20 ug/I 04/07/88 I

I

I
I
I
I
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Figure 2.9.1. Graphs of alkalinity and chloride from second round serial
sampling at well H-18 Culebra.
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I
i 2.10 SUMMARY OF CULEBRA WELL WIPP-26 z ROUND,THR,EE

Well Characteristics

I Well WIPP-26 is located approximately six miles west of the center of the WIPP
site at an elevation of 3,153 feet above MSL, to the top of the casing

I (Gonzales, 1989). Total depth of the drilled hole is 503 feet BGS, withcasing in place down to 502 feet BGS. The casing is perforated in three

intervals, accessing the Magenta and Culebra Dolomites and the base of the

I Rustler Formation. The Magenta Dolomite does not yield water at this

location. A bridge plug is set at 269 feet BGS separating the Culebra

i Dolomite from the base of the Rustler Formation. The source of water sampled
from this well is the Culebra Dolomite Member of the Rustler Formation,

ii located at a depth interval of 186 to 209 feet BGS (Sandia Laboratories and
II

U.S. Geological Survey, 1979b).

I Sampling Process

i This well was sampled using a Bennett model piston pump. A Baski inflatablepacker isolated the pump intake from stagnant water above it in the well bore.

The pump intake was located at a depth of 173 feet BTOC.

!
. Pumping began on 04/05/88 and ceased on 04/14/88. The average flow rate was

i approximately gph days prior to initiating sampling.
53 for three serial The

flow rate was decreased to approximately 39 gph two days prior to the sampling

I period. Serial sampling began on 04/10/88 after approximately 5,400 gallons
of water had been pumped from the well. One serial sample was taken each day

I for five consecutive days. Serial sampling ended and final samples werecollected on 04/14/88 after 9,200 gallons of water were pumped. _

I Field Chemistry Summary

Procedures used in the field chemical analyses are described in the WIPP

I Geotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analysis showed alkalinity nearly constant between 111 and 114
mg/l (Figure 2.10.I).

I Chloride content remained between 5,600 and 5,800 mg/l (Figure 2.10.1).

.!
I WIP:OTO2-RPT2d 2-128



!

Eighty-five to 87 meq/l was the appro×Lmate range for divalent cations during

the sampling period (Figure 2.10.2).

!
Total iron decreased from 0.06 mg/l on the first day to 0.03 mg/l during the

sampling period. Ferrous iron was below the detection limit (_0.02 mg/L) l
u

during the entire sampling period (Figure 2.10.2).
n

The water pH varied slightly between 7.0 and 7.1 SU. m

• Physical Parameters m

Eh values ranged between 300 and 400 mV relative to the SHE during the entire'

• !• ..

sampling period.

j.,.

The water temperature ranged between 21.1 and 21.4°C. m
i

The specific gravity of the water was 1.009 at 21.3°C on the final day of m
m

sampling.

Specific conductance increased from 17,700 to 18,500 umhos/cm at 25_C over the m

course of the sampling period.

m
Final Sample Collection

mm,

Final samples were collected after the analyzed field parameters stabilized, m

samples were collected following procedures outlined in the WIPP Geotechnical

and Geosciences Procedure Manual WP 07-230. m
m

The collected samples were sent to ITAS, UNC analytical laboratory, Sandia m
mNational Laboratories, and the EEG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD. Archival samples were also collected for m

|the WIPP project.

General Observations U

The water from this well was slightly effervescent.

l
A relatively small quantity of fine-grained particulate matter was observed on

the 0.45-um filters after sampling each day. m
m _

m
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I
Tabular data are presented in Tables 2.10.1, 2.10 2, 2.10.3, and 2 10.4.

I These tables list results from serial sampling, [TAS laboratory analyses, UNC

laboratory analyses, and pressure versus flow data, respectively.

l
Figures 2.10.1 and 2.10,2 graphically depictserial sampling results and the

degree of stabillzation achieved. Figure 2.10.3 illustrates the general water

I quality at well WIPP-26 utilizing Stiff, pie, and Piper trilinear d_agrams.

|• Halite beds are not present in the Rustler Formation, nelther above nor below

the Culebra Dolomite, [n the vicinity of WIPP-26 (Mercer, 1983).

l
No problems were encountered during sampling at well WIPP-26.

l
Serial Parameter Comparisons With The Previous Rounds

I Approximately 61,000 gallons of water were pumped from the well during the
round one sampling. The rounds two and three samplings pumped approximately

9,000 gallons each. Data generated during the round two and round three

I serial sampling episodes are nearly identical with respect to all

parameters. Round one data, however, reported some variations £n the water

I chemistry relative to the subsequent rounds of sampling. Most notably, the

round one chloride values were approximately 3,000 mg/l greater than chloride

I values obtained during rounds two and three.

!
I

I
I

I

I
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i
T_LE2.10.1 i

_RI_ _E C_HISTRY i

H[_-26 C_EBRARO_OT_EE i
_E _]CAT[ _L_S _TE n
_R PM_TER V_ 9_ _ITS _0 C_LECTEO U

I _INITY Iii 112 moll 5400 04/t0t88 H

i

2 _K_IHITY 114 113 _/I 6400 04/11199
ai

3 _K_INITY t14 !13 _/I 7300 04/12/89 I

: 4 _K_INITY 114 114 ig/I 8_0 04/13/88 i
5 _K_IHITY 114 114 lg/l 9_ 04114198 I

• I....: I _1_ 57_ _70 _11 5+_ 04110198
i., 2 CHLORIDE 5720 5690 m9/I 6400 04/I1/08

3 C_ORIDE _ 57_ _/1 7_ 04t!2/88 i
4 CHLORIDE 5760 5720 a9/I 8300 04/13/89 l
5 _OR lDE _70 5720 _/l 9200 04/I4168

i

I OIV_ENT_TI_ 94.9 84.8 _/I 54_ 04110188 i
2 OIWkLENI'CATIONS _.3 86.6 meqt[ 6400 04/I 1/89

3 OIV_EHT_TI_ _.9 _.3 _/! 7_0 04/12t88
4 OI�ALENTCATIONS 87.1 87.4 ae_/I 8300 04/13188 m
5 Ol_Hr CATI_ 87.4 87.I _/1 9_ 04/14/88

I
I rOT_ !_ 0._ 0._ _/I 54_ 04110189
2 TOr_ 1_ 0,03 0,03 _tl 6400 04/11199 I

3 TOT_1_ 0.03 6.03 _11 7_ 04/12/80 i
4 TOT_IRQtt 0.03 0.03 _/I 9_ 04113109 li

5 TOT_l_ 0.04 0,04 _ii 9_ 04/14/00

-,

l FE_ i_ ( 0.02 ( 0.02 _/I 5400 04/10/_
2 FE_ i_ ( 0._ ( 0.02 _tl 6400 04/11/89 i
3 FE_ l_ ( 0.02 ( 0.02 loll 7_0 04/12/88 m
4 F_ I_ ( 0.02 ( 0.02 moll 8_ 04/13/_

5 FE_ [_ ( 0._ ( 0.02 _ll 9200 04/14/88 i
I

I _ 7.I 5400 04110188
2 _ 7.1 64_ 04111108 n
3 PH 7.1 7300 04112188 |
4 pH 7.0 0300 04/13/88
5 pH 7, t 9200 04/t4/88 mm

m

g
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I TABLE2.10.1(continued)

I S_:_LE OUPLICAI'E ' 6ALLONS DATENU_ER PARAMETER VALUE VALUE UNITS PUtIPED COLLECTED

n 2 Eh 413 fly 6400 04111/88
3 Eh 308 mY 7300 04/12188

U 4 Eh 405 mY 8300 04t13/885 Eh 428 mY 9200 04114188

U TEMPERATURE 21.I C 5400 04/10188
I
2 TEMPERATURE 21.3 C 6400 04/11/88
3 TEHPERATURE 21.4 C 7300 04/12/88

.m 4 TEI_ERATURE 21.3 C 8300 04/13188
g 5 TEItPERAT_E 21.I C 9200 04/I 4/88

I l SPECIFIC6RAVITY 1.010 t 18.6C 5400 04t!0/88
5 SPECIFIC6RARITY 1.009 t 21.3 C 9200 04114188

.I
I SPECIFICCONINJCI'klICE 17700 t 25C u|hosl_ 5400 04/10/88

m 5 SpEciFicCOIIIAICTANCE 18500 t 25C u|ho8/c| 9200 04/14/88

II
I

I
II

U

li 2- 132
S

-



I
I

" TAOLE2.10.2 I

[TASL_ORATORYRESULTS ii
WIPP-26CULEBRA,R_ THREE I
GENERALCHEMISTRY_ ANIONS

O_L[CATE OArE I
PkRAIIETER VALUE V_UE UNITS COLLECTEO

' ' ' "'''''''''''''''''"'''''''''''''''' i

ALKALIN!TY(HC03) L10 rag/1 04/14/88 I
_K_INITY (C03) 0 mg/] 04114188
BRr]DE 7 7 mg/I 04/14/88 I
CHLORIDE 5500 mgt] 04/14/88 I
CYANIC,TOTAL (0.02 ig/i 04/14/88
FLUOR]DE 1.6 mgli 04/14/88 m

[OOIOE ( 2.0 ( 2.0 mgtl 04114188 II
•" NITRATE 3.60 mg/[NO3-N' 04114188 I

pH 6.87 6.90 04/14/88
PHENOl[CS 0.012 ma./] 04/14188
PHOSPHATE,TOTAL 0.04 _t I T-PO4-P 04/14/88 I
RESIDUE,FILTERABLE1180C 12800 12900 m9/I 04/14/88
_SIM, _[LTERA_E 1105C 29 30 Igll 04114188 mm
_c IFICC_T_E 194_ 19500 uiMs/cM2_ 04/14/88 B
SULFATE 2500 2300 mg/l 04/14188
TOTAL_[C CAR_ ( 1.0 ( I.O ig/I 04/14/88 tm

TOTALORGANICHALO6EN ( 0,05 ( 0.05 moll 04/14188 I
I

I

I
I
I
!
I
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I

I TABLE2.10.2
(continued)

I CATIONSkNOTRACEMETALS

DUPLICATE AC[O OI, _I'ER OATE

I PARANETER VALUE VALUE BLANK BLANK UNiTS COLLECTED

i ALUHINUH ( L.O ( L.O ( O.L ( O.L mq/L 04/14/88
AHTIBONY (0,50 (0,50 (0.05 (0,05 mgll 04114188
ARSENIC ( 0,0050 ( 0,0050 ( 0.005 ( O.OU5 ag/I 04/14188
6AR[Ufl ( 0,050 ( 0,050 ( 0,005 ( 0.005 |g/] 04/14188

i 8ERYLLIUH ( 0.0.50 ( 0,050 ( 0.005 ( 0.005 a9/I 04114188BORON 1.3 1,3 ( O,OI ( 0.01 Iq/l 04114/88
CAOIIIOH 0.0,50 ( 0.050 ( 0.005 ( 0,005 lg/] 04/14/88

I CALC[UII 1200 IlO0 m9/l 04/14/88CESIUII ( 0.020 ( 0.020 ( O,OI ( 0,01 |g/] 04t14t88
- CHROII[UII ( 0.10 ( O.lO ( 0,01 ( O,OI mg/] 04/14/98

I COBALT ( O,lO ( O.lO ( 0.01 ( 0.01 _/[ 04/14188

II ' COPPER ( O,lO (.0,10 ( 0,01 ( O.OI m9/[ 04114188
[ROll ( O.lO ( O.tO ( 0.01 ( O.OI 11911 04/14/88
LEAO ( 0,50 ( 0.50 ( 0,05 (0,05 19/1 04114188

I LITHilJil 0.26 0.27 ( O,OI (0 ,OI nq/I 04/14188I1d£_,_ESItJfl 330 330 IIg/I 04/1,4188
HAIi6ANESE ( 0,050 ( 0.050 ( 0.005 ( 0.005 Ig/] 04/14188

I HERCURY ( 0.6002 ( 0.0002 ( 0.0002 ( 0.0002 lt91l 04114188HOLYBOEHUH ( 2.0 ( 2.0 ( O.OI ( 0.0| acj/[ 04114198
NICKEL ( 0.30 ( 0.30 ( 0.03 ( 0.03 I9/l 04/t4/88

I POTASS[OH t89 190 19!i 04/14/88SELEN[UtI 0,022 ( 0.005 ( 0.005 1911 04114/88
SILICA 15 Doll 04/14/86
SILVER ( 0,t0 ( 0,t6 ( O,Ot ( 0,01 19/I 04/14/88

i SOO[_ 2600 2600 1911 04/14/88STRONT[UH 18 19 ( O,OI ( O,Ot 1911 04114188
THALLIUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 IRl] 04/14198

I FITANIUll ( 0.30 (0.30 ( 0.03 (0.03 ngl] 04114/88VA&_IUM ( O.lO ( O.tO ( O.Ot ( 0.01 Z9/I 04/14/88 '
ZINC ( O'tO ( O.tO ( 0.0! ( 0.01 211 04114188

!
I
I
I
I
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m
TABLE2.10.2 I
(contl_ed)

VOLATILEHAZAROOUSSUBSTANCES U

n

..................... ----Q ........................................ a .... a ............... ...................

DUPLICAIE TRIP TRIPBLAAK DATE m
PARAHETER VALUE VALUE BLANK OUPLICATE UNITS COLLECTED e

.. ........ .-..............,......................................................... ..... _................

ACETONE (IU ( I0 uqll 04/14/88 i
8ENZENE (5.0 (5.0 ug/] 04114188 mm
2-BUTANONE , (10 ( 10 ugll 04/14/88
BROMOFORM ( 5.0 ( 5.0 u9/I. 04/14t88 m
CARBm)IIDISULFIDE (5.0 (S.O ugll 04114189 ii
CARBOHFETRACHL_IOE (5.0 (5.0 ugll 04114/88
CHLOROBEHZENE ( 5.0 ( 5.0 ug/I 04/14/88 m

: CHLOROOIBROHOHETHANE( 5.0 ( S.O ugtl 04/14/88 U
CHLOROETHANE (10 ( 10 ugl] 04/14188
2-CHLOROETHYLVINYLETHER (lO ( lO ugll 04/14/98
C_OROFORH (5.0 ( 5.0 ugl] 04/14/88 n
CIS-I,3-OICHLOROPROPENE( 5.0 ( 5.0 ug/l 04/14188 m
DICHLOROBROHOHETHANE( 5.0 ( 5.0 u9/] 04/14/88
t,I-OICHLOROETHANE ( 5.0 ( 5.0 ugl] 04/14/98 m
1,2-OICHLOROETHk#IE ( 5.0 ( 5.0 ugl] 04/14/88 m
I,I-OICHLOROETHYLENE ( 5.0 (5.0 ug/] 04/14/88
t,2-OICHLOROPROPANE ( 5.0 ( 5.0 u9/I 04/14/88 mB
ETHYLBENZENE ( 5.0 (5.0 ug/l 04/14/88 m
2-_XANONE ( lO ( lO Ug/] 04/14188

U

HETHYLBROHIDE (lO ( lO . uqll 04/14/98
HEfHYLCHLORIDE (I0 ( lO ugll 04114/88 mm
4-HETHYL-2-PEHTANONE (lO ( tO Ug/! 04114188 N
HETHYLEHECHLORIDE (5.0 41 ug/] 04114188
STYRENE ( 5.0 ( 5.0 Ug/! 04/14188 m
I,I,2,2-TETRACHLOROETI'_ ( 5.0 ( 5.0 ug/I 04/14188 m

.. TETRACHLOROETHYLENE( 5.0 ( 5.0 uq/i 04/14/99.
TOLUENE ( 5.0 ( 5.0 ug/i 04/14t98 mi
TRANS-i,2-OICHL_OETHYLENE( 5.0 ( 5.0 ugtl 04/14/98 , m
TRANS-!,3-OICFtL_NE ( 5.0 ( 5.0 UO/I 04/14188
I,I,I-TRICHLOROETHANE ( 5.0 ( 5.0 ug/I 04/14/89
t , t,2-TR[CHLOROETHANE (5.0 ( 5'.0 U9/I 04/14/68 m
TRICHLOROETHYLENE ( 5.0 ( 5.0 uotl 04/14/88 m
VINYLACETATE ( lO ( I0 U�/] 04114188
VINYLCHLORIDE ( lO ( I0 Ug./I 04114188 m
[OTALXYLENES ( 5.0 ( 5.0 ug/] 04114/88 m

m
!
!
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I
I TABLE2.10.2(continued)

I SEIqIVOLATILEHAZARDOUSSUBSTANCES.... . ......... .............................'............................-'-.........--.-... .......... . .... .

DUPLICATE DATE

I P_E TER VALUE W4.1JE UNITS COLLECTED

ACENAPHTHENE ( I0 ug/I 04/14/88

li ACENAPHTHYLENE (10 ug/I 04/14/88ANTHRACENE ( 10 ug/l 04/14188
8ENZO(A)ANTHRACENE ( I0 ugll 04/14/88

i BENZO(k)PYRENE ( 10 ug/l 041141883,4-6ENZOFLUORANTHENE (10 ug/l 04/14188
8ENZO(G,H,[ )PERYLENE ( 10 ug/i 04114188

l BENZOICAC]D ( 50 ug/l 04114/888EKZIXK_LIff3RANT_ ( LO ug/l 04114/88
BENZYLALCOHOL ( 10 *Jg/I 04114188
BIS(2-CHI.OROE[HOXY)NETHAAE ( 10 ug/I 04114188

I 815(2-CHLOROETHYL)ETHER
( tO ug/I 04/14/88

BIS,(2-CHLOROISOPRI_YL)ETHER ( I0 ug/l 04114188
BIS(2-ETHYLHEXYL)PHTH&ATE 14 ug/I 04/14/88

I 4-61_NYL PHENYLETHER ( 10 ug/i 04114188BUTYLBENZYLPHTHALATE ( 10 ug/I 04/14/66
4-CHLOROANILINE (10 UO./i 04/t4/88

I 2-CHLORONAPHTHALENE (10 ug/I 041141882-CHLOROPHENOL (tO ug/I 04/14/bd
4-CHLORCH)HENYLPHENYLETHER ( 10 ug/] 041t4/86
CHRYSENE ( 10 u9/I 04/14168

I D[BENZO(A,H)AHTI{q,ACENE ( 10 ug/I 04/I4/88OIBENZ_URAN ( tO UOJl 04/14/88
1,2-0[CHLOROOEHZENE ( i0 ug/I 04/14198

i t, 3-0[CHLOROOEliZENE ( 10 ug/1 04/t4/881,4-DICHLOROBENZENE ( 10 uo/i 04/14/86
3,3' -0ICHLOROOENZ[DINE ( 20 ug/[ 04/14188

I 2,4-OICHLOROPHENOL ( 10 ug/l 04/i4188OiETHYLPHTHALA[E ( lO ug/[ 04/14/86 '
, 2,4-DIIIETHYLPHENOL ( tO ug/I 04114186

4,6-OlN[TRO-O-CR(SOL ( 50 uq/I 04/14188

I 2,4-0]NiTROPHENOL ( 50
ugl] 04/14/88

DieTHYLPHTHALATE ( I0 ug/I 04/14/88
OI-N-BUTYLPHTHALATE ( 10 ug/l 04114188

I 2,4-0[N[TROTOLUENE ( 10 ug/l Oi/I4/882,6-OINITROTOLUENE ( I0 ug/] 04/I4/88
Oi-N-OCTYLPHTXALATE ( tO ug/[ 04/L4/68

I
I
a
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I
TABLE2o10.2 I
(continued)

SEHlVOLATILEHkZkROOUSSUBSTANCES i

DUPLICATE OATE I
PARAHETER t/ALIA[ VALUE UHiTS COLLECTED

FLUORANTHENE ( 10 uq/[ 04/l4/88 ii

/

FLUORENE (10 ucj/] 04114188 i
HEXACHLOROOEHZENE ( I0 uq/i 04/14/88
HEXACHLORO8UTAOIENE (10 ug/I 04/14/88 i
HEXk(:HLOROCYCLOPEHTAO[ENE ( I0 u911 04/14/88 II
HEXACHLOROETHkNE (10 ug!l 04114/88
INOENO(1,2,3-C0)PYRENE ( I0 uq/I 04114188 m
]SOPHORONE (10 u9/I 04/14188 I
2-HETHYLNkPHTHALENE ( I0 u_l 04/14/89
2-HETHYLPHEMOL (lO ug/I 04/14188
4-HETHYLPHENOL (i0 uQ/I 04/14/88 I
N_HTI_q.EI[ (lO U_[ 04114188 II
2-NiT._OAHiLINE ( 50 uq/I 04114188
3-NITROkMILINE ( 50 ugtl 04/14/89 m
4-NITRI)ANILINE ( 50 UO./I 04114188 II
NITI_'OBENZENE (10 ug/] 04/14/88
2-NiI'ROPHENOL ( 10 uqll 04114189 mm
4-HITR_m ( 50 ug/I 04/14/88 iN-N![_I-H'_YLMI_ ( lO uq/[ 04114/68
i-i ]TROSOOIPHENYLAlliNE (lO ugll 04114189
P-CHLORO-H-CRESOL (lO uqll 04114188 I
PENT_O__ ( 50 ug/I 04114169 i
_T_ (lO ugll 04114188
PHENOL (10 ug/] 04/14188 mi
PYRENE (tO U_I 04/t4t88 I
1,2,4-TRICHLOROBEHZENE ( 10 ugll 04114188
2,4,5-I'R[CHL_NOL ( 50 uq/] 04/I 4/88 lm
2,4,6-TRICHLOROPiI£NOL ( 10 U911 04114186 .. II

!
POLYCHLORIMTEO61PHEHYLS

iOATE
PARANEi'[R VALUE UNI iS COLLECtED

i
PCB (1 uq/I 04/14/88

!
i

- I
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I
_1 1_ILE 2.10_3

I UNCLkSOlikTOIIlkNALYS[SIIIPP-26 CULEBRAROUNOTHREE

REOOXCOUPLES

n ......._..........,.............. .,.............._...__.... ..... .OOPLICA/E DATE
PARkMETER VALUE VALUE UNITS COLLECTED

klMONIA ( 0.10 ( 0.10 loll 04/14/88
NITRATE 13.3 13.6 _/1 04/14/88

m TOTALIRON I 0.030 ( 0.030 mot] 04/14/88

II FERROUSIliON ( 0.03 ( 0.03 ZO/l 04114188
TOTALARSENIC 0.0010 0.0010 IKJIl 04/|4/88
TOTAl.5[LEMIUII 0.019 0.018 moil 04/14/88MM

]_ SELEItIUIIiV ( 0.001 zg/I 04/14/88
e n TOO[DE 60 60 ugll 04/14/88

!OI_TE ( 20 uo/I 04114/88

I
I

!
i

I
I ..

|
!
!
!
B
M
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I
TkBLE2.10.4 n

i
I_ESSURE_ FLOll

lilPP-2_ CULEBRkROU_THREE i
U

PSI PSi GPH

OkTE lINE &BOVEP_KER BELOWPkCKER FL08RATE CO_ENTS i
li

04/05/80 15:35 07 14 O0 PU_ OFF mm
04105188 15:50 07 14 O0 P_KERINFLATED B
04/05/88 I/_:00 07 14 55 PU_ ON15:55
04105108 16;15 07 14 54 i

041_t80 07:00 06 14 53 i
04/06/98 19:00 07 14 52 III

04107188 06;00 08 14 54
04107108 17:00 07 14 55 n

: !" 04108180 07:00 07 14 53 m
,

: 04108180 14:30 _ 13
04108180 15:_ _ 13 _ FLON_0 14:40 i
04109188 08:30 07 13 30 li
04109180 17:30 07 14 30 FLO_RATE17:35

04110180 07:_ 07 14 _ m
04110180 I?:O0 07 14 39 ' I
04/11/88 07:00 O_ 13 37
04111180 I_:00 07 14' 30 i

04/12/_ 07:_ 07 14 41 i
04/1_80 17:30 _ 1.4 i
04113180 I_:O0 O_ 14 41
04113180 15:00 07 14 _
04114180 07:_ 07 14 30 Ii
04/14/80 12;_ 07 14 37 _ OFF12:05

I
I
I
n
i
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Figure 2.10.1. Graphs of' alkalinity and chloride from second round serial

I sampling at well WIPP-26 Culebra.
m
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Figure 2.10.2. Graphs of divalent cations and iron from second round serial

sampling at well WIPP-26 Culebra. I
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2.!I SUMMARY OF CULEBRA WELL H-OTbl, ROUND THREE

Well Character istics

i Well H-OTbl is located approximately 5.7 miles southwest of the center of of
the WIPP site at an elevation of 3,164 feet above MSL to the top of casing

I (Gonzales, 1989). Total depth of the drilled hole is 286 feet BGS. Casing
extends to a depth of 230 feet BGS and the well is completed open hole The

I source of water sampled from this well is the Culebra Dolomite Member of theRustler Formation located at an approximate depth interval of 232 to 280 feet

BGS (Drellack and Wells, 1982a).

|
Sampli_ngProcess

iI This well was sampled using an electric submersible pump. A Baski inflatable

- paci(erisolated the pump intake from stagnant water above it in the well bore.

I Obstructions were encountered in the well during emplacement of the pump.
li

Consequently, the pump intake was located at approximately 198 feet BTOC,

I which is approximately 30 feet above the Culebra Dolomite.

Pumping began on 04/13/88 and ceased on 04/25/88. The average flow rate was

I between six and seven gpm during the sampling period. Serial sampling began

on 04/20/88, after approximately 69,300 gallons of water had been purged from

I the well. One serial sample was taken each day for six consecutive days.

Serial sampling ended and final ssunpleswere collected on 04/25/88 after an

I approximate total of 112,400 gallons had been pumped from the weil.

I Field Chemistry SummaryProcedures used in the field chemical analyses are described in the WIPP "

' I Geotechnical and Geosciences Procedure Manual WP 07-2.

Field chemical analysis showed alkalinity remaining fairly constant between

I 122 and 126 mg/l (Figure 2 11.1).

I Chloride content remaineu static between 290 and 300mg/l (Figure 2.11. I).

I Divalent cations remained stable between 40 and 41 meq/l (Figure 2.11.2).

|
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I
mm

Total iron varied between 0.05 and 0.09 mg/l, and ferrous iron ranged between 1
I

0.02 and 0.06 mg/i during the entire samp11.ngperiod (Figure 2.11.2).

The water pH was constant at 7.2 SU during serial sampling.

Physical Parameters l

Eh values were reported between 282 and 343 mV relative to the SHE throughout ,lm
the entire samPllng period. 1

m

The water temperature ranged between 21,8 and 22.4°C. 1

Specific gravity was reported as 1.002 at 21.2°C on the final day of serial 1
I

sampling.

Specific conductance was nearly constant and reported at 3,680 umhos/cm at I
25°C on the final day of sampling. I

LI
FinalSamp,leCollection mm

Final samples were collected after the analyzed field parameters stabilized. 1

Samlpleswere collected following procedures outlined in the WIPP Geotechnical

and Geosciences Procedure Manual WP 07-2_0. 1
ill

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia 1
m

National Laboratories, and the EEG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD. Archival samples were also collected for 1
|the WIPP project.

General Observations I

The water from this well was not effervescent.

I
Tabular data are presented in Tables 2.11. I, 2.11.2, 2.11.3, and 2.11.4.

These tables list results from serial sampling, ITAS laboratory analyses, UNC II
laboratory analyses, and pressure versus flow data, respectively.

!
l
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!
Figures 2.11.1 and 2.11.2 graphically depict serial sampling results and them
degree of stabilization achieved. Figure 2.11.3 illustrates the general water

i quality at well H-O7bl utilizing Stiff, pie, and Piper trilinear diagrams.

i Halite beds are not present in the Rustler Formation, neither above nor belowthe Culebra Dolomite, at this location (Mercer, 1983).

i No problems were encountered while sampling well H-O7bl.

I Serial Parameter Comparisons With The Previous Rounds
Results from the round three serial sampling compare favorably with data from

the previous two rounds of sampling. Variation in any of the parameters,

measured on the last day of serial sampling, amounts to only a few percent

j across all three rounds of sampling.

Flow rates over the three rounds of sampllng are comparable, ranging between

l five and seven gpm. The total volumes of water purged from the well prior to

final sampling were 38,900, 62,600, and 112,_00 gallons for rounds one, two,

i and three, respectively.

l

!
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TABLE2.t1.I

SERIALSAI4PLECHEfllSTRY

H-O7bl CULEBRAROUNOTHREE i

SAMPLE OUPL[CATE GALLONS OkTE (iB
NUBBERPARMETER VALUE VkLUE UNITS I:qJt_oEO COLLECTED l

I ALIUILINITY 123 122 Ig/I 69300 04/20188 I
2 ALKAL[NIT'T 125 126 mg/I 75700 04121188

IIIBI

3 ALKALIii I'YL 125 124 mg/i 84500 04122/88
4 ALKALIN!TY 122 122 Ig/1 93200 04/23188

• 5 ALKALINITY 124 123 _/l 102400 04124189
6 ALKALINITY 123 122 |OIL 112400 04/25/98

"' I

I CHLORIOE 297 295 19/I 69300 04120188
2 CHLORIDE 292 292 mg/I 75700 04121/88 lm

3 CHLORIDE 293 291 _/I 84500 04122/98 14 CHLORIDE 291 291 Ig/I 93200 04123/86
5 CHLORIDE 293 293 _/I 102400 04124188

6 Ch,IORIOE 294 291 tR/I 112400 04125188 I

l DIVALENTCATIONS 40.2 40.0 ueq/l 69300 04120188 BI
2 OIVALEIITCATIONS 40.6 40.4 leq/l 75700 04/21188 II
3 I)[VALENTCATiOmS 40.5 40.5 teq/l 94500 04122/88
4 OIVALENTCATIONS 40.3 40.1 meq/] 93200 04123188
5 OIVALENTCATIONS 40.7 40.5 meq/l 102400 04124189 _B
6 OIVALEI_TCATIONS 40.4 40.4 Nq/l 112400 04125188 ULq'

1 TOTALIRON 0.05 0.06 W] 69300 04120188 I
2 TOTALIRON 0.09 0.09 Ig/I 75700 04121168
3 rOJ'ALIRON 0.I_ 0.07 WI 84500 04122188 I
4 rorALIRON 0.06 0.06 Ig/l 93200 04/23188 ' I

+ 5 TOTALIROR 0.07 0.06 IRl] 102400 04124188

• 6 rorAL IRON 0.07 0.07 ig/I 112400 04/25188 R
'BN

I FERROUSIRON 0,03 0.02 mB/i 69300 0'4120108
2 FERRI)USIliON O.l_ 0.06 19/1 75700 04/21/88 lR
3 FERROUSIRON 0.04 0.04 mg/I 84500 04122/88
4 FERROUSTROll 0.04 0.03 loll 93200 04/23/68
5 FERROUSIliON 0,04 0.03 moll 102400 04124188 JIB
6 FERI_USIRON 0.04 0.04 WI 112400 04/25/88 li

I

2"!J_6 i



I
i )_LE2.11.1
II (contlnued)

I SAI_PLE OIJPLICkl'E 6kLLONS DATENUItSERPARA_'rER Vkt.UE VALUE UNITS PUIIPED COLLECTED

i I pH 7.2 69300 04t20/88
2 pH 7,2 75700 01/21/88

I 3 pH 7.2 84500 04/22/884 pH 7,2 93200 04/23/88
6 pH 7.2 'I12400 04/25/88

i I Eh 301 I_ 69300 04/20/88
2 Eh 282 Ill/ 75700 04/21/88

"_ 3 Eh 316 IV 84_0 04/22/88
I 4 Eh 326 Ii/ 93200 04123188

6 Eh 343 lP 112400 04/25/88

| 'I rEIWER_ru(_ 22,4 C 69300 04120188
2 TEI_ERMURE 2"2,I C 75700 04121/88

I 3 TEIIPERkTURE 22.2 C 84500 04/22/88( rEIfI:_RAIURE 21,9 C 93200 04/23188
6 rEI_PERATURE 21,8 C 112400 04125188

I
I SPECIFICGltkgltY 1,002 II 23.2 C 69300 04120188

I 5 SPECIFICERAg[TY i,O01 I 21,6 C 102400 041241886 SPECIFICGRAVITY 1,002 I 21.2 C 112400 04125/88

' I SPECIFICCONOOCrkNCE 3670 I 25 C uihoe/cl 69300 04/201886 SPECIFICCONI)t_TkltCE 3680 I 25 C umhos/cz 112400 04/25/88

| .,

I
I
I
/
!
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TABLE_.,,._ !4a "[ _ "

[TAS.LABORATORYRESULTS 1H-O7btCULEBRAROUNDTHREE

6ENERALCHEHISrRY_10ANIONS ,..,,
"'''''''''"''''''''''''''''''''''''-'''''''''''''''''--'''''''''''''''''' ...... "" .... "'°'" ........... "" .... i

iOUPLICATE OATE
PARAflETER VALUE VALUE UNITS COLLECTED

----------------------------------------------------------------------------------------------------------ALKALiNITY(HC03) 120 zg/I 04125/88 i
ALKALINITY(C03) 0 ig/I 04/25/88
BROHIDE ( . 2 mgtl 04/25/88 i

CHLORIDE 290 agtl 04/25188 1
" CYANIDE,TOTAL ( 0.02 zg/l 04125/88 '

FLUORiDE 1.5 _t[ 04/25/88
..... IODIDE { 2.0 mg/l 04/25/88 a
.... NITRATE 0.70 _/I 1(03-H 04/25/88 l

pH 6.95 6.98 04/25/88
PHENOLICS ( 0.005 Iq/I 04/25/88 i

,- PHOSPHATE,TOTAL 0.03 e9/I T-PO4-P 04/25188 1
RESIDUE,FILTERAOLE1180C 3400 3200 _li 04125/88
RESiOUE,NONFILTERABLE1105C ( 4 ( 4 eq/I 04/25/88 I]
SPECIFICCONOUCTANCE 3970 3980 ulhos/cd25C 04/25t88 li
SULFATE 2000 n9/l 04/25/88
TOTALORGAN[CCAROON ( 1.0 ( 1.0 zgll 04/25/88
TOTALORGANICHALOGEN ( 0.05 ( 0.05 ag/l 04/25/88 i

i

r

|

• "" " I

i L
ii
I
i

• I
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1' ' TABLE2,11,2

(cont[nued)

I CATIONSANDTRACEMETALS.........-...----.-----....................-.....-.........,............ ......... .... ........ , ........ ......

DUPLICATE ACID 0[,WATER DATE

I P_AEIER VALUE VALUE BLANK BLANK UNITS COLLECTED
........-....----...---...................--.....--.....--.....-..............".,............ ....... . ......

ALUHINUN ( 1,0 ( I.O ( 0_1 ( O.I mg/l 04/25/88

I ANTIMONY ( 0,50 ( 0,50 ( 0,05 ( 0,05 Ig/] 04/25/88ARSENIC 0,0050 ( 0,005 (0.005 Ig/] 04/25/88
BARIUM ( 0,050 ( 0.005 ( 0,005 mg/] 04/25/88

I BERYLLIUM ( 0,050 ( 0,005 ( 0,005 mq/] 04/25/88BORON 0,70 0,70 (0.01 (0,01 mg/l 04/25/88
" CAO_IUII ( 0,050 ( 0,050 ( 0.005 ( 0,005 moll 041251@8

i C/d.CZM 520 560 mgtl 04/25/88CESIUM 0,010 O,OlO ( 0,01 ( 0.01 mg/I 04/25/88
CHR_IUH ( 0,10 (0,10 ( 0,01 ( O,OI eg/l 04/25/88
COBALT ( O,lO ( 0.10 ( 0,01 ( O,OI ag/i 04/25/88

I COPPER ( 0,10 ( 0,10 ( 0,01 ( 0,01 mg/l 04/25/88IRON (O,lO (0.10 40.01 (O.Oi mg/l 04/25/88
LEAO ( 0.50 ( 0;50 ( 0,05 ( 0,05 |g/] 04i25/88

I LITHIUff O,12 0,12 0,01 O.Ol zg/] 04/25/80HAGAESIUlt 130 120 ag/[ 04/25/88
HA_JESE O,O&O 0,050 ( 0,005 ( 0,005 ngl[ 04/25188

i MERCURY ( 0,0002 ( 0,0002 ( 0,0002 ( 0,0002 Ig/] 04/25/88NOLYBOENtIN ( l,O ( I,O ( 0,01 ( 0,01 |g/] 04125188
NICKEL ( 0,30 ( 0,30 ( 0,03 ( 0,03 mg/] 04/25/88
POTaSS!_ 8.2 8,4 Ig/l 04/25/88
SELENIUff 0,012 ( 0,005 ( 0,005 Ig/l 04/25/88
SILICk 20 lO/I 04/25/88
SILVER ( 0.10 ( 0,10 ( 0,01 ( 0.01 mg/I 04/25/80

i 'SOOIUtl 200 200 loll 04/25/88
STROHTIUH 8.4 8.4 ( O.OI ( O,OI mg/] 04/25188
THALL[UII ( 0,0050 ( 0.005 ( 0,005 mg/l 04/25/88

anl TITAHIUll ( 0.30 ( 0,30 ( 0,03 ( 0,03 loll 04/25/88

II VAIW)IUIt (0.10 ( 0,t0 ( 0,01 ( 0,01 |g/I 04/25/98 ;
ZINC (O,lO ( O.lO ( O.OI ( 0.01 mg/I 04125198

I
I
t
I
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!
TABLE2.11.2
(conti n_ecl)

V_ATILEHAZES 5U_T_ES i
°.. .... ............................................................................ .... .. ..... .°.°°.°.....

DUPLICATE TRIP TRIP8LkltK DATE A

PkRkffETER V_UE VALUE BLkltK DUPLICATEUNITS COLLECTED
U- ------ ..... ---'''''" °--"'--'- .... --'---'-'---'-- *-'---- °------- ''---'-------'-------------- ...... - .... -. --

_ElO_ _lO ( lO ug/I 04/25188
_NZENE ( 5.0 ( 5.0 ug/l 04125188 al
2-_T_ (I0 ( lO ug/I 04125188
_N ( 5.0 ( 5.0 ug/I 04/25188 mm

_ DISI_FI_ ( 5.0 ( 5.0 u_l 04125/88 B
C_ TETR_[_ <5.0 ( 5.0 ug/I 04/25/_
C_NZENE ( 5.0 ( 5.0 ug/I 04/25188
_I_T_ ( 5.0 ( 5.0 ug/l 04/25/_
C_T_ (lO ( 10 ug/l 04125188 n

2-_THYLVINYL ETrR (10 ( I0 ug/l 04/25/_
CHLORI)FORll ( 5.0 ( 5.0 ug/I 04/25/88 III
C[S-1,3-OICHLOROPROPEIIE( 5.0 ( 5.0 ug/I 04/25/88 II
_ICXL_TX_IE ( 5.0 ( 5.0 uo,,/l 04/25/88
I, I-OI_T_ ( 5.0 ( 5.0 ug/l 04/25/88
i,2-OI_T_ ( 5.0 ( 5.0 u_l 04/25/_ I
I,I-OI_TNYLENE ( 5.0 ( 5.0 u_l 04/25/_
!,2-01__ ( 5.0 ( 5.0 ug/I 04125188 i

ETHYL_ZENE ( 5.0 ( $.0 ug/I 04/25188
2-HE_ (I0 ( I0 ugll 041:_/88 l

NETHYL_i_ ( !0 ( lO u_l 04125188
_TXYLC_I_ ( I0 ( 10 u_l 04125188 n
4-_THYL-2-_NT_ (10 ( I0 ug/I 04/25/88 l
ffETHYLE_CHLORIOE ( 5.0 9.8 ug/I 04125188
STYRENE ( 5.0 ( 5.0 ug/I 04/25/88 m
I,I,2,2-TETR__T_ ( 5.0 ( 5.0 u_l 041251118 II
TETRACXLOROETHTLENE ( 5.0 ( 5.0 ug/_ 04125188
T_NE ( 5.0 ( 5.0 u_i 04125188 I

TR_-[ ,2-D[C__TLENE ( 5.0 ( 5.0 u_l 04/25/_
TR_.-I,3-O[___ ( 5.0 ( 5.0 u_l 04/25188
I,I,L-TRI_T_ <5.0 ( 5.0 u_i 04/25/_
I,I,2-TRlC__ ( 5.0 ( 5.0 u_l 04/25/88 I
TR[CXLOIIQETHTLEIiE ( 5.0 ( 5.0 ug/] 04125188 II
VINYL_ETATE ( I0 ( I0 u_] 04/25188
VINYL_l_ ( 10 ( lO ugll 04125188 m
TOT_XYLENES ( 5.0 ( 5.0 e,_/t 04125188 I

I
I
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TkBLE2.11.2
(continued)

I SENiVOLATILEHAZkRIM]USSUBSTANCES.. .... ..................................---....------------------------------------------------

OUPLICk1E DATE

I P_OtdlETER VkLUE Vkd.UE UNITS COLLECTED.......... ...... .......................................----.-------.----------------------,---------- ............... ...

i ACENkPHTHENE (10 ug/i 04/25/88ACENkPHTHYLENE (!0 ug/] 04/25/88
ANTHRACENE ( I0 ug/I 04125188
BENZO(kWITHRkCENE ( 10 u9/] 04125188 _.

BENZO(A)PYILENE (10 ug/I 04125/883,4-BENZOFLUQRANTHENE (10 ug/I 04125/88
BENZO(G,H,[ )PERYLENE ( I0 ug/I 04/25/88

I BENZOICkC[O ( 50 _ ug/I 04/25/88BENZO(K)FLUORNITHENE ( I0 ugtl 04/25188
BENZYLALCOHOL ( lO ug/I 04125188

i BIS(2...CHLOItOETHOXY)ltETMME ( I0 ug/] 04125188BIS(2-CHI.OI_OETXYL)ETHER ( tO ug/i 04125180
8IS(2-CFILOflOISOPHOPYL)ETHER ( I0 ug/I 04125188
8]S(2-ETHYLHEXYL)PHTHALkTE ( tO Ug/[ 04/25/88

I 4-BR(NIOP_NYLPHENYLETHER ( I0 ug/i 04/25/88BUTYLBENZYLPHTIMI..kTE ( lO ug/I 04125188
4-CHI.OIiONIIL]NE (lO Ug/I 04/25/88

2-CHLORONAPHTHkLENE (lO Ug/I 04/25/88• 2-CHLI)ROPHENOL (tO ug/i 04125188
4-CXLOROPHENYLPHENYLETHER ( 10 ugll 04125188

I CHRYSENE (lO ug/i 04125188Ol 8ENZO(A,H)_JIIHRACENE ( lO ug/I 041251.88
O[BENZOFUCNi (10 ug/l 04/25/88
1,2-OICHLORO_NZENE ( lO ug/I 04125188

I ( I0 ugll 04125188
1,3-OICHLOIIOBENZENE
l ,4-01CHI.OROBENZEItE ( 10 ug/] 04/25188
3,3'-OICHLOI_BENZlOINE ( 20 ug/I 04125188

I 2,4-DICHLI)ROPHEHOL ( lO ug/] 04125188 ,.' OIETHYLPHTIMLkTE ( I0 ug/I 04125108
2,4-OINETHYLPHENOL ( I0 ug/] 04125188

I 4,6-OINITRQ-O-CRESOL ( 50 ug/I 041251882,4-011_1TROPHEIOL ( 50 ugll 04125/88
DIETHYLPHTMLATE ( lO ugll 04/25/88
DI-N-_TYLPHTHkLATE ( I0 ug/I 04125188

i ( lO ug/I 04125188
2 ;4-O[N[ TRQTQLUENE
2,6-DINITROTOLUENE (I0 ug/l 04/25/88
OI-N-OCTTLPHTHALATE ( lO ug/I 04/25/88

I

I
L
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I
TABLE2.11.2 I
(continu_)

/

SEIIIUOLA/]LEHAZkRDOUSSUBSTANCES I
...... i I _ I _ _ _ I _ I ! _ _i _ _ _ I i ! I _ _ j _lll _llt_! I_1_ li _ .... _ I _ _ t I

OUPLICATE OATE t
P_A44ETER UALUr. VALUE UNlTS COLLECrEO

FLUORANTHENE ( I0 ug/I 04125188 I_
FLUORENE (I0 ug/l 04125/88 mm
HEXACHLOROOENZEICE ( 10 ug/[ 04125188
HEXACHLOROSUTAOIENE ( lO ,q/] 04/2S/ee m

•. HEXACHLOROCYCLOPENTAO[ENE ( I0 ug/] 04/25/88 II
HEXACHLOROETHANE ( 10 ug/l 04125/88
INOENO(1,2,3-CD)PYRENE ( I0 ugt[ 04/25/88 m
]SI)PHI)NONE ( 10 ug/] 04/25/88 Dm
2-_ THYLIIkPHTHkt.ENE ( I0 ug/] 04/25/88 lm

. 2-RETHYLPHENOL ( 10 ug/] 04/25/88
4-hETHYLPHENOL (10 ug/I 04/25/88 ml
_PHTHVkLENE (lO ug/] 04/25/88 m
Z-HETROANIL[flE ( 50 uo/l 04125188
3-NITROklIILIN£ ( 50 u9/] 04/25188 I
4-N[IR_ILi_ ( 50 UO/I 04/25/88 li
HlTRf),_[_ ( lO ug/J 04t25/88
2-Hl'i'_NOL ( tO ug/i 04/25/88 m
4-NITROPHENOL ( 50 ug/[ 04125188 IN-HITROSOOI-N-PflOPYL_IHE ( I0 ug/I 04125/89
N-NITROS4)OIP_HYLAIIlII( (I0 ugll 0412518fj
P-CHI.ORO-H-CRESOL (10 uOli 04125188 _m
PENTACHLOROPHENOL ( 50 ug/] 04/25/88 NI
PHENAN[HRENE (10 ugtl 04125188
_'H[_L ( I0 ug/] 04/25/88 mn
F_Y_ENE (lO ug/] 04/25/88 I

- 1,2,4-TR]CHLORODEHZENE ( I0 ug/I 04125/88
2,4,5- [R[CHLOROPHEI¢OL ( 50 ug/I 04125188 mm,

2,4,6-TRICHLOROPHEHOL ( I0 ug/l 04/25/88 '"m

I
_YC_IMTEO 8I_EHYLS

...................................................................................................... I
P_A#(I[TER VALUE UN!TS COLLECTED

Iii

PCB (I ug/] 04/25/88 I

I
-i
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U TABLE2, II ,3

UNCLABORATORYkNALI'SiS

H-O7bl CULEBRARtT_EE

REOOXC_ES

I ----------------------------------------_--------------------------_---_._---------------_-----------------I OUPLICkTE OArE
PARAItETER VALUE VALUE UN]TS COLLECTED

m kllllONIk ( 0.10 ( 0.10 mg/I 04/25/88
NITRATE 2._ 2._ mg/I 04125/88
TOTALIRON ( 0,030 ( 0.030 moil 04125188

I FERROUSILION ( 0.03 ( 0.03 mg/I 04/25/88TOTALARSENIC 0.0010 0.0010 Ig/I 04125/88
TOTALSELENI_ 0.010 0,010 mg/I 04/25/88 '

I SELENIUIIIi/ ( 0°001 mg/l 04125/88
II IOOlDE 70 _ ug/i 04125/88

]O_TE ( 20 ( _ ug/] 04/25/88

!
N
!
!
!
| -,

I

I
U
m

_n _F
.°
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• ITtttiLE2.11,4

PRESSUREkNOFLOW

H-O_I C_E_A R_ THE I
rib

PSI PSi 6PN mi
O_TE TThE _ P_KER _L_ P_KER FLOMRATE C_NTS, |

......................................................----....._..............._....._....._......

04/13/88 lO:S6 04 10 0,_ _ _F/P_KER_FLkTED l
04113188 11:05 04 lO O,O0 PUIIPON/PACKER*INFLATED Ii
04/13/_ 15:30 14 28 8._ [R_ER FAILURE
04/14/88 07:30 13 06 8._ i
04114188 15:30 06 08 7.77 II
04/15/88 07:35 11 NA 8,20 PSIBELOMtlALFUNCTIOH
04/15/88 14:00 04 lt 6._0 TR_SDUCER8ELONCOItt_ECTEO m
04116188 05:00 04 16 6,70 II: 04/17/88 ON:O0 04 t9 6.70
04117188 20:00 04 17 6.50

• !• 04/16/88 08:00 04 13 6,64
04118188 16;00 03 08 6.32
04/191_ 07:_ _ 05 6.83 _[ _ ELECT_IC,_[TCH
04119188 16:00 04 04 6.57 J
04120180 07:00 03 _ 6.89 II
04120188 [4:30 03 21 6.44
04/21/_ 07:00 04 35 6._ m
04121188 16;30 04 27 6,40 I04122188 07:00 04 28 6,61
04122188 14:30 04 26 6,29
04123188 07:15 04 25 6.29 PSITAKENAT07:00 i
04123188 17:30 04 21 6.33 Bl
04124188 07:00 04 26 6,75
04124188 16:30 04 17 6.61 /li
04125188 08:00 04 25 6.45 III
04125188 13:30 04 22 6.38 PUMPOFF13:36

,.

-|

• I

!
I
I
i
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l
Figure 2.11.I. Graphs of alkalinity and chloride from third round serial

_: sampling at well H-OTbl Culebra.
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Figure 2.11.2. Graphs of divalent eations and iron from third round serial
sampling at well H-OTbl Culebra.
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I 2.12 SUMMARY OF CULEBRA WELL DOE-2, ROUND THREE

Well Characteristics

I Well DOE-2 is located approximately 2.1 miles north of the center of the WIPP

site at an elevation of 3,419 feet above MSL, to the top of casing (Gonzales,

I 1989). Total depth of the drilled hole is 4,325 feet BGS. The hole is cased
to a depth of 1,009 feet BGS with a bridge plug in piace at 868 feet BGS. The

I casing is perforated in only one interval, ft)m 822 to 848 feet BGS, accessingthe Culebra Dolomite Member of the Rustler Formation. The source of water

samlpled from this well is the Culebra Dolomite Member of the Rustler

I Formation, which occurs here at a depth interval of 824 to 846 feet BGS

(Mercer et al., 1987).

.I
•.:. .S,ampl in=g Process

I This well_'was sampled using a Grundfos ,model electric submersible pump. A
Baski inflatable packer set above the pump isolated the pump intake from

I stagnant water above Lt in the well bore. The pl_p intake was located at 821feet BTOC

I Pumping began on 04/27/88. The pump flow rate was approximately five gallons

per minute until 05/07/88 when the pump failed. During this period approxi-

I mately 57,000 gallons of water were pumped from the weil. 'The pump was

removed from the well and replaced. Pumping resumed on 05/10/88 and finally

I ceased on 05/19/88. The flow rate averaged approximately seven gallons per
minute during the second pumping period.

| ,.
Serial sampling began on 05/01/88 after approximately 22,300 gallons of water

I had been pumped from the weil. One serial sample was taken each day for sixconsecutive days, until the first pump failed. Then there was a ten-day

hiatus in sampling. Sampling resumed on 05/16/88. Four more daily serial

I samples were collected until serial sampling ended and final samples were

collected on 05/19/88. At the time of final sampling, approximately I_9,000

I gallons of water had been pumped
from the well.

!
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!
Field Chemistry Summar.y

Procedures used in the field chemical analyses are described in the WIPP

Geotechnical and Geosciences Procedure Manual W...PO?-2. I

Field chemical analysis showed alkalinity steadily decreasing from 217 to l
..

approximately 130 mg/l throughout the sampling period (Figure 2.11.I).

Chloride content remained nearly constant around 32,000 mg/I (Figure 2.1].I). I

Divalent cations varied bet_een 184 and 198 meq/l (Figure 2.11.2). I

.'i.i.. Total and ferrous iron increased over the first three days of sampling, a
'_._. During the remainder of this sampling episode iron values decreased and then
_. ;. ai

stabilized. Ending values for total iron were approximately 0.35 rag/l,and |
0.26 mg/l for ferrous iron (Figure 2.11.2).

!Except for the pH measurement on the first day of sampling (6.6 SU), the water

pH gradually increased from 6.2 to 6.7 SU. i

Physical Parameters_

Values for Eh were reported between 322 and 296 mV relative to the SHE.

The water temperature ranged between 22 and 23°C. I
lm

' i Specific gravity was 1.044 at 23.3°C on the final day ,ofsampling. : l

Specific conductance measured 75,500 umhos/cm at 25°C on the final day of
gsampIing.

Final Sample Collection I

Samples were taken following procedures outlined in the WIPP Geotechnical and

Geosciences Procedure Manual 07-230. With the exceptions of alkalinity and I

pH, serial sampling parameters stabilized by the time final samples were

collected. Alkalinity may have been slowly decreasing and pH may have been i
'l

slowly increasing at the time final samples were collected.
'..

!
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I
i samples were sent to [TAS, UNC analytical laboratory, Sandia

The collected

National Laboratories, and the EEG. Samples collected for full suite radio-

I nuclide analysis were sent to WAESD. Archival samples were also collected for

the WIPP project.

I General Observations

The water from this well was very effervescent. This well had been acidized

I with hydrochloric acid prior to the round two sampling. Perhaps excess carbon

dioxide, from acid dissolut£on of carbonate rocks, remains as a contaminant

I plume in the aquifer around DOE-2. may explain present
This the low pH and

h_gh alkalinity values relative to the round one sampling, which occurrea

I to acidification of the weil.
prior

I Some fine-grained particulate matter was deposited on the 0.45-um filters
employed during sampling. The amount of particulates decreased as pumping

I progressed.

Tabular oata are presented in Tables 2.12.1, 2.12.2, 2.12.3, and 2,12.4.

I These tables list results from serial sampling, ITAS laboratory analyses, UNC

laborato,",analyses, and pressure versus flow data, respectively.

I
Figures 2.12.1 and 2.12.2 graphically depict serial sampling results and the

I degree of stabilization achieved. Figure 2.12.3 illustrates the general water
quality at well DOE-2 utilizing Stiff, pie, and Piper tr[linear diagrams.

| "Halite beds occur below the Culebra Dolomite Member within the Rustler Forma-

l tion at well DOE-2 (Mercer et al., 1987).

Serial Parameter Comparisons With The Previous Rounds

I Comparisons of serial sampling data agree
from rounds two and three generally,

but both differ significantly from round one. The well was acidified between

I rounds one and two. The well may still be affected from the acid treatment.
Round one reported an alkalinity of approximately 68 mg/l. Round two and

I three both report alkalinities initially above 200 mg/l decreasing to the 150to 130 mg/l range. The water pH decreased from the round one value of 7.0 to

i 6.7 SU at the end of the round three sampling. Iron was undetectable during

i 2-160
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most of round one. Iron concentration increased with each subsequent samp-

ling. Specific conductance was 68,000 umhos/cm at 25°C in round one.

Specific conductance increased to approximately 77,500 umhos/cm at 25°C during l

rounds two and three. Chloride, divalent cations, and specific gravity, while

varying slightly, have remained nearly the same for all three rounds. Eh I

values increased significantly during the round one and two pumping episodes.

For the first time, during round three, the Eh values decreased slightly as i
m

serial sampling progressed.

The total volumes of _ater pumped prior to f'[nalsampling for rounds one, two, I

and three were appro×_ma_elyl 178,000; 119,000; and 149,000 gallons, respec-

!.., tively,.

• !
!
!

, .

|
!

!
!
!

i.__ |
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I
n IAGLE2,12,1

SERIALSAMPLECHEHISI'RY

I OOE-2CULEILqAROUNOTHREE

I SANPLE OtlPLICATE 6_ILLONS OATEHIAqGERPARAAETER q/ALI,lE VALUE tAliTS PUIIPEO COLLECTED

I I ALKALIii I'T 217 217 mg/l 22300 05/011882 ALKALINIlT 202 202 19/I 28500 05/02/88
3 ALKALINITY 194 193 a�/I 34100 05/03/88

I 4 ALKAL[111TY 18_ 187 19/I 40000 051041885 ALKALINITY 174 174 H/I 48400 05/05189
6 ALKALINITY 168 169 _ll 54200 05/_/88,

I 7 ALKALINITY 133 134 n9/I 126000 051161888 ALKALINITY t35 134 ao./I 135000 05117188
., ,, ? ALKALINITY 131 130 H/I 142000 05118188

i lO ALKALINITY 131 131 mg/i 149000 05/19/88

1 CHLOfliOE 32300 32400 m9/I 22300 05/01/89

I 2 CHi.OIIOE 32200 32400 Im./l 28500 05102t883 CHLORIOE 32300 32100 im./I 34100 05103189
4 'CHLOIII)E 31700 32000 H/I 40000 05104188

I 5 CHI.OIlOE 31804) 31700 l_i 48400 05/05/886 CHLOIlOE 31700 31500 61911 54200 05106198
7 CHLOIlOE 32000 32000 WI 12t_00 05116198
8 CHL.OIlOE _2200 32000 H/I 135000 05/17/88

I 9 CHLOIIOE 31600 3P/_O i9/! 142000 05/18/88lO J_II.OIIOE 311_0 31500, WI 149000 05/19/98
q

I I OIVALEH[CATIONS 18_ 185 Hqtl 22300 05/01/88
2 'OIWd.ENTCATIONS 198 198 aeq/l 28500 05102198

I 3 OIVALENTCAI'IOIS 192 193 aeq/I 34100 05/03/984 OIq/ALEHTCATIONS 185 185 aeq/I 40000 05104188 "
5 OlgALEHTCATIOIS L87 18_ lieq/i 48400 05105198
6 0iVALF.H[CATIONS 186 185 aeq/l 54200 05/06/98

U 7 Olq/ALEHTCATIONS 184 184 meql| 126000 05116/988 OIVALENTCATIONS 18_ 185 ieq/I 135000 05/17/88
9 OIVALEHTCATioiS /97 187 meq/I 142000 05/18/98

I LO OI_/ALENTCATioiS 184 184 meq/I 149000 05119188

I
I
I
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I
."I T_LE2.12.1 i
• (conLinued) B

SHE _ICATE _L_ _TE I
_ER PkRA_TER V_ VALUE UNITS PUEPED COLLECTED i

II

1 TOT_IRON 0.40 0.42 ag/i 22_ 05101198 i
2 FOT_IR_ 0.64 0,61 19/1 29_0 05/02/89
3 TOT_lD 0.60 0.59 Ig/] 34100 05/03/_ a
4 TOT_IR_ 0.52 0.53 19/1 40000 05/04188 I
5 TOT_IR_ 0.44 0.43 1911 484_ 05/05/89
6 T0f_ IR_ 0.39 0.39 _/I 54200 05/_t_

i7 TOT_lm 0.31 0.31 19/I 12_ 05/16188
8 [0[_. lD 0.32 0,33 mglI 135_0 05/17/88

' 9 TOT_1_ 0.35 0.31 1g/l 14_0 05/18/88

,. tO TOT_I_ 0.35 0.35 Ig/] 149_0 05119188 i
,, I
-',

I FE_ i_ 0.34 0._ 1011 22300 05/01/98 i
2 FE_ I_ 0._ 0.56 nell '_"_2_1_,0 05102198 I
3 FE_ I_ 0.53 0.51 19/l 34100 05/03t88
4 FE_ [_ 0._ 0.46 zg/i 4_0 05104188 i

5 FE_ IRON 0,40 0.39 H/I 484_ 05/05/_ I
6 FERROUSIRON 0.27 0.28 t9/! 54206 05/06/88 'II

7 FEIUtgUSIRON 0.23 0.22 ipJll 126000 , 05/16/88
0 FERROt_IR�It 0.26 0.24 nO/I 135000 05117186 I
9 FE_ IRON 0.27 0,29 _tl t42000 05/18188 I

tO FE_I_N 0.26 0,26 MII 149000 05/19/09
ii

t pH 6,6 22300 05/01t98 I
2 pH 6.Z 28500 05/02/88
3 pH 6.2 34100 05/03/98
4 pH 6.2 40000 05104189 I

5 pH 6.3 48400 05/05!88
6 pH 6.3 54200 05106199 I
7 pH 6.5 126000 05116/88 ' I
8 pH 6.6 135000 05/17/89
9 pH 6.6 142000 05tl8/88 aim

tO pH 6.7 149000 05/19/88 Oi
i

2 Eh 322 eV 28_ 05102188
3 Eh 316 eV 34t00 05103168 i

4 Eh 304 iV 40000 05/04/88
5 Eh 307 lP 48400 05/05/88 ii
6 Eh 309 eV 54200 05106/89 li
7 Eh 313 IV 12_ 05116188
9 Eh 296 1V 135000 05117188 ii
9 Eh 305 eV 142000 05/18/88 II

10 Eh 307 lP 149000 05/19/88

" " I
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I
i T)_LE2,12,1

(continued)

Ii llIll_ll IIIIIIII IIIII IIII_I ll_lll II II III'II IIIII_ IIIIIIIIIIIIII II IIII II II lllllll IIIII_II III III II

I SkSPLE OtJPLICAI'E G/II.LOllS _rENUIWERP_METER VALUE VALUE UNITS PUItPEO COLLECTED

I ! TEILOERkIURE' 22,I C 22300 05/01188
2 TEMPERkruRE 22,2 C 28500 05102188
3 IEtlPERATURE 22.9 C 34100 05103188

I rEIIPERArURE .7 C 40000
4 22 05104188
5 TEIIPERA[URE 22.9 C 48400 05105188

TERPERATL_E 22.9 C 54200 05/0_/88

I 7 TEMPERATURE 22.8 C 126000 051161888 TEIIPERATURE 22,9 C 135000 05117188
? TEIIPERArUR( 23,0 C 142000 05/18/88

iI I0 [ENPERATURE 22.8 C 149000 05/19/88
IB

i I SPECIFICGRAVITY 1.042 I 22,1 C 22300 05101188
7 SPECIFIC6iL_/ITY 1.042 t 22.8 C 126000 05/1_/8G

I0 SFEC[FICGRAVITY 1.044 I 23.3 C 149000 05119188

I I SPECIFICCOIIOI_TAEE 75700 I 25 C uihoe/_ 22300 05101188
7 SPECIFICCOIIOUCTAtlCE 74900 9 25 C uehos/ci 126000 05/16/88

I lO SPECIFICCONOUCTANC£ 7554)0 ! 25 C ushos/cI 149000 05/19/88

I
I

!
I
I
I
I
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I
TABLE2.12.2 I

[rAsLABORATORYRESULTS I
I)08-2 CULEERAROUNDTHREE li

6ENERALCHEMISTRYkRI)ANIONS 1

li
DUPL[CkTE OA,E

PfiRABETER VALUE VALUE UNITS C_LLEClED
"'" .... "''''''''''''''''''''''''''''''''''''"'''''''''''''''''''''''''''''''''''''''''''''' " "'"''''''''''" i

IALI(ALINITY(HC03) 130 130 IKI/I 05119188
ALl(ALIN!T'f (C03) 0 0 IKJ/l 05/19/88
BROI_!(_E 36 _/I 05/19/88 BB
CHLORIDE 29200 Iq/[ 05119/88 II
CYANIDE,TOTAL ( 0.02 |Oil 05/19/88
FLUOR[OE 1.4 _/i 05/19/88 I
[OO[OE ( 2.0 ( 2.0 _lll 05119188 I

'' NITRATE ( 0.02 ll9/l NO3-N 05/19/88
• pH 6.47 6.49 05/19/88

PHENOLlOS ( 0.005 moll 05/19/88 l
PHOSPHATE,TOTAL ( 0.01 |g/l T-PO4-P 05/19/88 IB

RES:_u4JE,FILTERABLEI!1_0C 57500 57500 IcJtl 05/19/88
RESIOUE,NOgF[LirERkBLE1105C 120 130 I_/I 05/19188
SPECIFlC _:ONOUCTANCE 76500 76200 ullhos/cll125C 05/19/88 1
SULFATE 4500 IKJ/I 05119/88
TOTALORGkNICCkRSON l.O ( 1.0 IKJ/] 05119188 i
TOTALOR_IC _N 2.10 1.90 |gll 05/19/88 |

l

I
I
!
I
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B TABLE2,12.2
(conti_ )

I CATIONSANOTRACEI'IETALS--------------'---------------------...-...---.................-...--.........,............... .......... .....

_PLICATE MiD O[. UATER DATE

I PARAETER VALUE V_IIE BLANK BLANK UN!TS COLLECTED.... . .......................... 1..........................................................................

i _UMINUtl ( I.O ( 1.0 ( O.l ( O,l m9/I 05/19188ANt[_NY 0.60 0,_ ( 0.05 ( 0,05 _/l 05119188
ARSENIC ( 0.050 ( 0,050 ( 0.005 ( 0._5 _/I 05119198
8ARIUN ( 0.050 ( 0,050 ( 0.005 ( 0.005 a9/I 05119188

i 8ERTLLIUH ( 0.050 ( 0.050 ( 0.005 ( 0.005 Iq/] 0511918880R_ t5 15 ( 0.01 ( O.Ot _/I 05/19188
CI_)IIIUN ( 0.050 ( 0.050 ( 0.005 ( 0.005 mgll 05119188

i CALC[UN 1700 [700 nO/i 05/19/88!: CESIUM 0.030 0.030 ( 0.01 ( O.OI _/I 05119188
CHROIf[UII 0.20 0.20 ( 0.01 ( 0.01 IKJ/] 05119188

m C08ALI' ( 0.10 ( O.tO ( 0.01 ( 0.01 Iq/I 05/19/88

II COPPER ( OolO <O.tO ( 0.01 C0.01 Wl 05/19/88
IRON 0.40 0,40 ( 0,01 ( 0.01 mg/l 05/19/88
LE_ ( 0.50 ( 0.50 ( 0.05 ( 0.05 soil 05/19/88

I L[TH[WIIt 0.50 0.52 0.01 0.01 sgll 05/19/88_k_S[_ 950 9_ Wl 05/t9/88
I_kN6NIESE 0.49 0,49 ( 0.005 ( 0.005 IR/I 05119188

B _E_Y 0.0015 0.0010 0.0014 0.0009 mg/] 05/19/88MOLTBOEIM tO lO ( 0.01 ( 0.01 Iq/l 05119188
NICKEL ( 0.30 ( 0,30 ( 0.03 ( 0.03 _/1 05/19186

g POTASS[UN 460 460 _/I 05/19188SELEN[_ ( 0.50 ( 0.005 ( 0.005 _/I 05119/88
SILICA 6.4 6,5 _/] 05119188
SILVER ( 0.10 ( 0.10 ( 0.01 ( 0.01 _/] 05/t9/88i

_ SO01_ 17600 17400 _/I 05/19/88
i STRONTII_ 34 34 ( 0.01 ( O,OI Iqll 05119188

.'.

THALLIUM ( 0.050 ( 0.005 ( 0,005 IKJ/I 05119188

i TiikNl_ 0.40 0.50 ( 0.03 ( 0.03 IKI/I 05/19/88 ,VA_IUM O.10 O.10 ( 0.01 ( 0.01 _/! 05tl9/88
ZiNC ( 0.10 ( 0.10 ( 0.01 ( O.OI _/I 05119188

.!
I
!
I
!
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I
T_LE2.12.2 I
(continued)

ii

VOLkT]LEHAZ_OOUSSUBSTANCES R
,,

O_:H.ICATE TRIP TRIPBLKNK DATE i

PARkffETER V_ V_UE BL_ D_L[CkTE SITS COLLECTED i

ACETONE (10 ( 10 ug/l 05/19188 I
BENZENE ( 5.0 ( 5.0 ug/I 05119188 m
2-8UTANONE (10 ( 10 ug/I 05119188
8R_ff ( 5.0 ( 5.0 ug/I 05119/88 I

CARBONOIS_F[DE ( 5.0 ( 5.0 ugtl 05/19/88 i
CARBONTETRAC_OflIDE ( 5.0 ( 5,0 ug/] 05119188
CHLO_BENZENE ( 5.0 ( 5.0 ug/I 05/19188
C_[_T_ ( 5.0 ( 5.0 ug/I 05/%9/88 Db

-"" C_OR_T_ (10 ( [0 _[ 05119188 II

:_ 2-C_OROETH/LVINYLETrR ( I0 ( 10 u_l 05/19/88• .

C_FORH ( 5.0 ( 5.0 ug/l 05/19188 i
CIS-I,3-OIC_OROPRO_ ( 5.0 ( 5.0 u_l 05/19/88 i
O[CHLORO8R_T_ ( 5.0 ( 5.0 u_] 05/19188
1,t-O[C_O_T_ ( 5.0 ( 5.0 u_i 05/19188 m
1,2-OIC_O_ET_ ( 5.0 ( 5.0 u_i 05119188 li
I,I-OIC_THTLE_ ( 5.0 ( 5.0 u_l 05/19/88
1,2-O[C_O_i ( 5,0 ( 5.0 ug/l 05119/8.8 I

ETHYL_NZE_ ( 5.0 ( 5.0 ug/I 05/19/88 m
2-HEXHIONE ( 10 (I0 ugll 05/19188 i ,
_THYL8R_[_ ( 10 ( [0 ug/_ 05119188
HETHTLC_ORi_ (10 ( I0 u_l 05/19188 i
4-_THYL-2-PENT_ (10 ( I0 ug/l 05/19188 Ii
ffETHYLENECHLORI_ ( 5.0 ( 5.0 ug/l 05/19/88
STYRENE ( 5.0 (5.0 _] 05/19/_ t
[,[,2,2-TETR__TW_ ( 5.0 ( 5.0 u_l 05/19/88 B
TETR__[XYLE_ ( 5.0 ( 5.0 u_l 05/19/_

•- TOLUE_ ( 5.0 ( 5.0 ug/l 05/19/_ i

TR_S-I,2-OIC__E_ ( 5.0 ( 5.0 u_l 05/19188 ,. i
TR_5-1,3-OIC___ ( 5.0 ( 5.0 U_! 05/19188 ii

1,1,I-TR[C_T_ { 5.0 ( 5.0 u_] 05119188
t,[,2-TR[C_T_ ( 5.0 ( 5.0 _g/I 05/19/_ t
TR[C_OR_THYLE_ ( 5.0 ( 5.0 u_l 05119/_ li
VINYL_Tk[E ( 10 ( 10 I_l 05/19/88
VINYLCF_ORI_ ( !0 ( JO _/I 05/19/88 i
TOTALXYLEMS ( 5.0 ( 5.0 ug/] 05/19188 ii

• I
!
I
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I TABLE2.12.2( continued)

I SEMIVOLATiLEHAZARDOUSSUBSTANCES.............. . ........ . ...... ..........................................-....... ...... .. .... ... ......... ..

DUPLICATE DATE

I PARAMEI'ER VEUE VALUE UN[TS COLLECTED
......................... ............................ .... .........-.-... ..... ..--.............. ............

ACENAPHTHENE ( I0 ug/I 05/19/88

I ug/I 05/19188
ACENkPHTHYLENE (10
ANTHRACENE (10 ug/I 05/19/88
BENZO(k )ANTHRACENE ( lO uq/[ 05/19188

I BENZO(A)PYREWE ( lO uq/I 05/19/883,4-BENZOFLUORANIHENE ( 10 ug/I 05/19/88
BENZO(G,H,I )PERYLENE ( I0 uq/I 05/19/88

I BENZOIC_]0 ( 50 ug/I 05/19/88• BENZO(K)FLUOR_ITHENE ( lO ug/I 05/19/88
BENZYLALCOHOL ( lO ug/] 05/19/88

i BiS(2-CHLOROETHOXY)RETHANE ( lO uqli 05/19/88
BIS(2-CHLOROETI_YL)ETHER ( I0 ug/l 05/19/88
BIS(2-CHLOROISI_OPYL)EIHER ( [O ug/[ 05/19/88
BIS(2-ETHYLHEXYL)PHTHALAIE ( lO ug/I 05/19/88

I 4-BROMOPHENYLPHENYLETHER ( lO _g/[ 05/19188BUTYLBENZYLPHTHkLATE ( lO ug/] 05119/88
4-CHLOROkNILINE (lO ugll 051[9/88

I 2-CHLORONAPHTHALENE ( lO ug/I 05/19/882-CHLOROI:_ENOL ( lO ug/I 05119/88
4-CHLOROPENYLPHENYLETHER ( lO ug/l 05/19/88

i CHRYSENE " (10 ugll 05/19/88
DIBENZO(A,H)ANTHRACENE ( lO ug/I 05/19188
OIBENZOFUR/gi (lO ug/i 05/19/88
1,2-OICHLOROBENZENE ( lO ug/I 05119188

I 1,3-O[CHLOROBENZENE (lO ug/l 05/19/88I, 4-0ICHI.OROBENZENE ( lO ug/I 05/19/88
3,3' -O[CHLORO8ENZIOINE ( 20 uq/l 05/19/88

m 2,4.0[CHLOROPHENOL ( lO ug/! 05t19/88 .DIETHYLPHrHkLATE ( lO ugll 05/19188
2,4-0[MEIHYLPHENOL ( 10 ug/i 05119108

m 4,6-DINI1,RO-O-CRESOL ( 50 ug/i 05/19/88
2,4-DiiiTROPHEWOL (50 ug/I 05/19/88
O[MEIHYLPHrM.AIE ( lO Ug/l 05/19/88
DI-N-BUTYLPflTHkLATE ( lO UO/I 05119/88

I 2,4-01NITROFOL_NE ( lO ugll 05/191882,6-DINITROTOLUENE (lO ug/! 05/19/88
O[-N-OC1,YLPH1,1.tM,LAFE ( tO ug/I 05/19/88

!
I
I
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I
TABLE2.12.2
(continued)

SEN]VIA.AiILEHAZARDOUSSUBSIANCE5 m

m

...... ,,.............. ...... ,,,........... .... ..............................-.................. ............. ..

DUPLICATE DATE

PARAMETER VALUE VKUE UNit'S COLLECTED
'i............ .. ...... ..................... ..... . ,,,......--.......... ..... ...........--.... ................. . .... .

FLUORAHIHEHE ( I0 Ug/I 05/19/88 am
FLUORENE ( !0 ug/I 05/19/88 B
HEXACHLOflOBENZENE ( I0 ug/I 05/19188
HEXACHLOROBUTkOIENE ( !0 ug/I 05/19/88 lim

. HEXACHLOROCYCLOPENTkOIEflE ( I0 ug/i 05119/88 g
HEXACHLOROETHANE ( 10 ug/] 05/19188

. .... [NOEHO(L,2,3-CO)PYRENE ( 10 ug/i 05/19188 I

]SOPHORONE ( lO ug/[ 05/191884 "

p

• 2-IIETHYLHAPHTHkLEHE ( I0 ug/I 05/19/88 li
....

' 2-11ETHYLPHENOL ( I0 ug/] 05/19/88
•' 4-HETH'/LPHEliOL ( I0 ug/I 05/19/88 IB

N_PHTHKEHE ( I0 og/] 05/19/88 II
2-HlTROAN[Llie ( 50 ug/[ 05119188
3-HITROANILIHE (50 ug/] 05/19/88 mm
4-NiTROkfllL[HE ( 50 ug/I 05/19/88 li
NITROBENZENE (10 ug/I 05/19/88
2-NITRI)PHENOL ( I0 og/I 05/19/88
4-N[TROPHEHOL ( 50 ug/I 05/19/88 i
N-NiTRIT--_)I)I-N-PflOPYLklIIHE ( tO ug/] 05/19/88 lbl

N-HITROSOOIPHEHYLAffiNE (i0 ug/l 05/19/88
P-CHLORO-H-CRESOL ( 10 ug/] 05119/88 n
PEHIACHLOROPHENOL ( 50 ug/l 05/19/88 B
PHENAflTHREHE (10 ugil 05/19/88
PHENOL (10 ug/] 05/19/88 in
PYRENE (10 ug/[ 05119188 i
1,2,4-TRICHLOROSENZEHE ( 10 ug/] 05/19/88

'" 2,4,5-[RICHLOROPHEItOL ( 50 ug/I 05/19/88

2,4,6-TR]CHLOROPHENOL (10 ug/I 05119/88 ;' I

POLYCHLORI_TED81PHENYLS

DATE m
PARAMETER V_I.UE UN[TS COLLECTED

.._....................--..............................--...................--....--......-... .... . ........ ...

Jag

PCB ( I ug/l 05/19/88 I

!
., I
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I
i TABLE2.12.3

UNCLABORATORYANALYSIS

I OOE-2CULEBRARO_WTHREE
REDOXCOUPLES

DUPLICATE DATE
PARAHETER VALUE VALUE UNITS COLLECTED

I AHHONIA 0.20 0.20 eg/l 05/19/88NITRATE ( 1.00 ( 1.00 I9/I 05/19/88
TOTALIRON !.710 1.710 |g/l 05/19/88

I FERROUSIRON 1.71 1.71 mg/I 05/19/88TOTALARSEHIC 0.0020 0.0020 nglI 05/19/88
ARSENICIII ( 0.0010 ( O.OOlO Ig/I 05119/88

i TOTALSELENIUH { O,OOt ( 0,001 Ig/i ' 05/19/89• IOOiDE t20 , 130 ug/l 05119/99
IODATE ( 20 ug/i 05119/88

l
I
I
I
I
I ?,

I
I
I
I
I
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I
' TABLE2,12,4 g

PRESSUREAlTOFLOg

00E-2 CULEBRAROUNOTHREE g
I

..... ..--.............,,.......................................,..............................

PSI PSI 6PII mim

DATE T[_ ABOVEPACKER8ELONPACKERFLOWRATE CONflENTS
IB

04127/88 13:14 108 198 0,00 PUt_POFF/PACKEROEFLATEO
04127188 13:45 109 198 0.00 _IIP OFF/PACKERINFLATED m
04127188 14:00 M NA 0.00 _ ON
04/27/88 14:15 NA NA 2.76 PUMPOFF14:18 mm
04/27/88 14:20 108 196 6.38 PUMPON14:19 II
04/27108 14:30 109 196 6.38
04/27/88 15:15 108 195 6.22

..... 04/27/88 16:00 108 196 4,36 REDUCEFLONRATE
. 04/28/88 07:30 109 lM 4,54 PSI8ELOgI_.FUNCTiON

l

• 04/28/88 i2:00 108 197 4,30 PSI8flOW6K401
04128188 15:30, 108 197 4.51
04129188 07:00 109 195 4,51 I
04/29/88 14:00 109 [95 4,36
04130188 07:00 109 195 4.35 mm
04130188 08:30 92 190 4.27 PUliPOFF07:201'008:23 II
05/01/88 07:50 108 195 3.81 PSITAKENA! 08:00
05/01/88 20:15 103 i93 3.9[ PS[ I'AKENAT20:00 lira

05/02/88 08:00 91 190 3,90
05/02/88 [2:30 I00 195 4.00 IN

05/02188 12:58 NA NA 6,81 PUMPOFF12:45TO12:58
05102188 15:00 109 195 3.94 FLOWREDUCED13:55
05/03/88 07:30 109 195 3.78 lt
05103188 L0:35 NA NA 4,14 PUMPOFF0?:43TO10:22
05103188 15:00 I00 194 4.22 I
05104188 07:30 107 195 4.18 II
05104188 15:00 103 195 4,06 INCREASEFLOW15:05
05105188 05:30 95 192 6.67 DECREASEFLOW05:45
05105/88 19:00 108 194 4.34 INCREASEFLOg19:07 ?

I "i

05/06/88 08:00 I01 193 6.50 OECREASEFLOW08:06 g

05106188 I1:00 NA NA 6,35 INCREASEFLOgRATE
05106188 15:00 I01 193 6,19 Jm
05107/88 07:00 102 195 0.00 PUffPOOgN8flOKENSHAFT li
05110188 10:45 108 197 0,00 PUliPOFF
05110188 I1:00 108 194 7.48 PLIIIPON10:50 a
05110188 12:00 108 194 7.21 Ii
05110188 12:20 NA lM 5.44 DECREASEFLOgRATE
05110188 14:30 lO0 193 7,6_ iNCREASEFLOgRATE14:25 tin

05/11/88 06:30 108 192 7.74 n
05111188 14:35 I08 192 7.36

!

=
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I
I TABLE2.12.4(Continued)

I PSI PSI _N
DATE TI_ ABOVEPACKERBELINIPACKERFLOWRATE COIIHENT5

I 05112/88 06:30 108 192 7.53
05112/88 12:_ 108 191 7.74

I 05/13/88 07:00 107 191 7.3905/13/88 15:00 107 189 7.55
05/14/88 08:30 108 181 7,74

i 05114188 16:00 108 187 7.24
05/15/88 08:00 107 NA 7.58 PSI8ELOUNALFUNCTION
05/i6/85 07:00 107 193 7.72 OECREASEFLOURATE07:15
05/14/88 15:30 108 191 4.40 INCREASEFLOIIRATE15:47

I 05/17/08 04:30 ii)6 171 7.50 OECREAS[FLOU04:50
05/17/88 16:00 108 130 4.92
05/18/88 07:00 106 149 5.07

I 05/18/88 16:00 107 152 5.0205/19/88 07:00 106 !17 5.25
05/19/86 13:30 108 196 5.11 _ OFF13:37

i 05/19/N 14:00 108 195 0.00 LOGGINGOFF14:03

!
I

r

I

I
I
I
I
!
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Figure2.12.1. Graphs of alkalinityand chloridefrom third round serial

i s_pling at well DOE-2 Culebra. I "
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Figure 2.12.2. Graphs of divalent oar.ionsand iron from third round serial

1 sampling at _ell DOE-2 Culebra.
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! ,.. _' ROUND THREE13 SUMMARY OF CULEBRA W.LL H,OSb, ....

Well Characteristics

i Well H-O8b is located approximatei.y II.8 miles southwest of the center of the
WIPF site at an elevation of 3,434 feet above MSL to the top of the casing

I (Gon-.ales,1989). Total depth of the drilled hole is 624 feet BGS. Casingextends to a depth of 574 feet BGS ana the well is completed open hole. The

source of water sampled from this well is the Culebra Dolomite M¢.iberof the

I Rustler For_',tionlocated at an approximate depth interval of 588 to 614 feet

BGS (Wells and Dre_ ack, 1982).

I
Sampling Process

I This _ell was sampled using a Bennett model piston pump. A Baski inflatablemw
packer isolated the pump intake from stagnant water in the well bore. The

I pump intake was located at a depth of 58Q feet BTOC.

I Pumping began on 06/01/88 and ceased ot_06/08/88. The average flow rate was30 gph during tim sampling period. Serial sampling began on 06/03/88, after

approximately I,I00 gallons of water had been purged from the weil. One

I serial sample was taken each day for six consecutive days_ Serial sampling

ended and final samples were collected on 06/08/88 after an approximate total

I of 4,600 had been pumped from the wello
g_llons

I Field Che_.._strySummary
Procedures used in the field chemical analyses are described i.nthe WIPP

I Ceotechnical and Geosciences Procedure Manual WP 07-2.

F ld chemical aralysis showed alkalinity remaining fairly constant between 95

I and 98 mg/l (Figure 2.13.1).

I Chloride content remained between 36 and 45 mg/l (Figure 2.13.1).

I Divalent cations remained stable between 40 and 41 meq/l (Figure 2.13.2).

I Total iron deereaseo from approximately 0.17 mgl£ on the first day to approxi-mately 0.04 m_/l. Ferrous iron was detected in the second and fifth serial

•I samples. Ferrous iron was below the detection limit on all other sampling

i days (Figure 2o13.2).
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The water pH value was 7.3 SU.

Physical Parameters l

Eh values were reported between 295 and 329 mV relative to the SHE throughout
Jthe entire sampling period.

The water temperature ranged between 22 and 23°C. I

m
SpecLf[c gravity was constant and reported as 1.001 at 22.1°C on the fEnal day

of serial sampling.

!
Specific conductance decreased 'slightly from 3,020 to 3,000 umhos/cm at 25°C

during sampling period. I

Final Sample Collection I
IFinal samples were collected after the analyzed field parameters stabilized.

Samples were taken following the procedures outlined in the WIPP Geotechnical m

and Geosciences Procedure Manual WP 07-230. l

mm
Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia

National Laboratories, and the EgG. Samples collected for full suite radio-

nuclide analysis were sent to WAESD. Archival samples were also collected tor I
l

the WIPP project.

,.|General Observations

The water from this well was not effervescent, i
i

Tabular data are presented in Tables 2.13.1, 2.13.2, 2.13.3, and 2.13.4.

these tables list results from serial sampling, ITAS laboratory analyses, UNC I

laboratory analyses, and pressure versus flow data, respectively.

!
Figures 2.13.1 and 2.13.2 graphically depict serial sampling results and the

degree of stabilization achieved. Figure 2.13.3 illustrates the general water
gquality at well H-OSb utilizing Stiff, pie, and Piper trilinear diagrams.

!
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I
I Halite beds are not present in the Rustier Formation, neither above nor be).ow

II

the Culebra Dolomite, at this Location (Mercer, 1983).

I
No problems were encountered while sampling well H-Ogb.

I Serial Parameter Comparisons With the Previous Rounds

i Data gathered during this round three serial sampling compares favorably withdata from the previous rounds of sampling. Chloride concentrations have

varied slightly during the three rounds. Chloride concentration £n Culebra

I ground water £n the vicinity of well H-OBb is relatively low. Iron values

have decreased from detectable level to near the detection Limit during the

I three rounds of Values for Eh have increased the
sampling. steadily during

• three sampling episodes. Ali other parameters remained virtually unchanged.

|
During the round one test, the average flow rate was 40 gph, the round two

I average rate was 31 gph, and this year's round three sampling averaged 30 gph.Prior to final sampling, the total volume purged from the well this year was

approximately 4,600 gallons, which £s less than either round two or one, when

I the purge volumes were 5,500 gallons and 11,,000 gallons, respectively.

I

I
I ;.

I

I

!
I

I
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I
I: TABLE2.13.1

SERIALSAnPLECHEHISTRY i
H-O_

C_E_A ROUNOT_EE B

SkHPLE OUPLiCATE GALLONS DATE |
NUHOERP_AHETER VALUE VALUE UUITS PUNPED COLLECTEO i

t ALKALlNITY 97.9 97.8 o9/I I lOG 06/03/88 I
2 ALKALIN!TT 96.6 95.5 _/I t800 06/04/88
3 ALKALiNiTY 96.9 96.4 _/I 2500 06105188 i

4 ALKALINITY 95.6 95.2 _1 3200 06106189 i
5 ALKALINITY 95,8 96.4 a9/] 3900 06107188
6 ALKALINITY 97.4 96.6 _/I 4600 06106188

|
1 CHLORIDE 45 43 ng/i IlO0 06103196
2 CHLORIDE 41 41 ti8/I 1900 _/04/98 ii
3 CHLORIDE 40 41 tl8/l 2500 06105188 lt
,i CHLORIDE 40 39 o9/1 3200 06106188
5 CHLORIDE 36 36 _/] 3900 06107188

CHLORIDE 3? 39 ,_ o,1,1, m6

c

I OIVALENT_rl_ 40.4 40.7 _11 1100 06103189 ii
2 O[_EHT_ri_ 40.7 41.0 _/l 1900 06104188 i
3 OIqALENT_rl_ 40.4 40.4 _/I 2500 06105189
4 DIVALENTCATIOHS 40.2 40.4 leq/l 3200 _l_ln i
5 OIVALENTCATI_ 41.3 41.2 _li 3900 06107189 II
6 OIVALEHTCATiOHS 40.7 40.4 aeqli 4690 06109188

mm

I [orAL IRON 0.17 0.16 a9/I 1160 06103189 H
2 TOTALIRON 0,03 0.03 _l I_ 06104189 '
3 TOTAL1_ 0.04 0.03 _l 2500 06105188 - i
4 rO[ALIRON ( 0.02 <0.02 _l 3200 06106189 lD
5 TOT_IRON 0.04 0.03 _II 3900 06107188

6 TOTAL[lION 0,05 0.04 19/] 4600 06108188 I

t F_ [_ ( 0.02 ( 0.02 _t) IlO0 06/03/89 i

FERROUSIRON 0.02 0.02 _l 1900 06104188 i2
3 FERROUSi_ ( 0.02 ( 0.02 _1 2500 06105188 i

4 FERROUSl_ ( 0.02 ( 0.02 _/1 3200 06106188
5 FERROUSIR_ 0,03 0.04 _/i 3900 06107188
6 FERROUS[R_ ( 0.02 ( 0.02 _/1 4600 06108188 lD

!
!
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I TABLE2.13.1(continued)

i .._......... .... ..............-...........................................-... .... -.. ...... ........
SAN)LE OUR.[CATE 6ALLOHS 04FE
_fl_R PARA_TER VK_ VALUE _iTS PUHPED COLLECTED

........................_......................,....................-. ........ ....... ........... .-

i 1 pH 7.3 t100 06/03/89
2 pH 7,3 1900 06/04/88

i 4 pH 7.3 3200 061061885 pH 7.3 3_ 06/07/88
6 pH 7.3 4600 06/09/99

I
1 Eh 295 19 I100 06103/88

..

2, Eh _9 I9 I_ 06104189i

i + Eh 307 |P 32_ 06/06/88
I 5 Eh 3t6 mP 3_0 06/07108

6 Eh 297 Ii/ 4600 06/08/98

!
t TEHPERATURE 22.5 C 1100 06103188

i 2 TEN__ 22.3 C lM 06/041894 TEHPERATU_ 22,S C 3200 06/06/86
5 TEHi_RATURE 22.3 C 3900 06107188

i 6 TEHPERATIJ_ 22,7 C 4600 06/08/06

I SPECIFIC_AgITY t.OOl ii 22.6 C ltOO 06103169

I 6 SPECIFIC5RAVITY t.OOl g 22.1 C 4600 06109199

I I SPECIFICCONiAK:TANCE 3020 ii 25C uatms/cm 1100 06/03/986 SPECIFICCONOUCTANCE 3000 ii 25 C ulihos/ca 4600 06108/98

i
I
I
!
I
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TABLE2,13.2 I

[TASLABORATORYRESULIS

H-O8bCULEBRAROUNDTHREE !

GENERALCHEMISTRYkNO_IONS

iiOUPL[CATE OATE
PARAMETER VkLUE VkI.UE UNITS COLLECTED

"'''''''''" ..... -'_" .... "'--''--'-----_ .... -''-'''-'-''----''-'-'---'' ..... "'----'''--'-'---'------------- IBm

iiALK_[NITY(HC03) 95 94 ig/l 06108/88
ALKALINITY(CO3) 0 zq/l 06108/88
BROH]DE ( 2 ( 2 zq/I 06108188 lm

CHLORIDE 33 iq/I 06108/88
CYANIDE,TOTAL ( 0.01 m9t] 06108/88 J

FLUORIDE 0.2 mg/I 06/08/88
[O01DE ( 2.0 ( 2.0 m(j/! 06/08t88 •
NITRATE 0.90 igt] NO3-N 06/08188 II
pH 7.15 7.14 06108188
PHENOL[CS 0.165 z9tl 06108188 I
PHOSPHkTE,TOTAL 0.02 ig/] T-PO4-P 06108188 II
RESIDUE,FILTERABLE1180C 2900 2900 ig/] 06/08188
RESIDUE,NONFILTERABLEt105C ( 4 ( 4 H/l 06/08/88
SPECIFICCONOUCTkNCE 3150 3140 uihos/cl125C 06108188 •
SULFATE 1900 iq/[ 06/08188 U

TOTALORGANICCARBON ( l.O ( 1.0 ig/i 06i081_8
TOTALOl_kNlCHALOGEN ( 0.05 (0.05 eg/I 06108/88 li

I!

I
!

,|

I
I
!
I
I
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I TABLE2,13,2
• (continued)

m CATIONSANOTRACEMETALS
...... . ........ .... ........ °.. ...... ......................................... ......... . ......... . .........

m DUPLICATE AC[O 01,WATER DATE
PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTEO

.... ....... .... .... ...... .................,..................-....-... ..... . ...... . ........ . .......... .o._

n ALUMINUM (O,IO (O,LO |qll 06/08/88
U ANTIMONYI (0.20 mgll 06/08/88

ARSENICI ( 0.020 mq/] 06/08/88

m BARIUM O,OIl O,Oll |qll 06/08/88BERYLLIUM (0,0050 (0,0050 mglL 06/08/88
80RON 0.58 0,57 mgll 06108/88

m CAOM[UM! (0,0030 mgll 06/08188CALCIUM 6[0 600 mg/l 06/08/88
/i:

CESIUBi (0,24 mq/l 06/08/88
CHROMIUMm 0.0050 mgll 06/08/88

mm coe_rm (0.0010 mgll 06/08/88COPPERI O.ll moll 06/08/88
IRON 0,050 0.050 N/I 06/08/88

m LEAO! (0.030 mg/l 06/08/88LITHIUMm 0,12 mgil 06/08/88
MAEJCESIUfl IlO 160 mgll 06/08/88
MANEk&¢ESE (0.0050 (0,00_ mg/i 06/08/88

m _E_Y 0,0002 0,0002
lql[ 06/08/88

MOLYBOEWUiln 0,0080 mgll 06/08188
NICKELm 0.030 mgll 06/08188

m POTASSIUM 4.4 4.5 mgl[ 06/08188SELENIUMm (0.040 _/l 06108/88
SILICA II , _j/l 06/08/88

m SILVER! (0.020 mgll 06108188SOOIUM 55 55 mgll 06/08188
STRONTIUM 4.1 4,2 mgll 06/08188
FH_LI_ (0,050 mgll 06108;88

II FErmionN (0,0070 mgll 06108188 ,k

J VAN/d)I_ 0.040 0.040 mgll 06/08188
Z[_I 0,24 mq/I 06/08/88

I
I Samle z_lTsis bT ion exc_le _ration method. See section 4.0.

I '
I ,
I
I
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TABLE2.13,2 1
(cont:inued)

UOLAT]LEHAZARDOUSSUBSTANCES I
I

......... ................................................................................. .......... ....._

DUPLICATE TRIP rR[PBLANK OATE
PARAHETER VALUE UALUE BLANK DUPL[CATEUN]TS COLLECTED 1

.... ................. . ..... ....................................................'............. .... . ....... .. l

ACETONE (lO (10 ug/l 06/08/88 I
BENZENE ( 5.0 ( 5.0 ug/I 06108188 I
2-BUTANONE (tO <lO u9/l 06/08/88
BROMOFORM ( S.O (5.0 ug/l 06/08/88 1

CARBONOISULFIDE ( 5.0 (5,0 ugll 06/08/88 |
CARBONTETR_HLOR[_ ( 5.0 (5,0 ug/] 06/08/88
CHLOROOENZENE ( 5.0 (5.0 ug/[ 06/08/88
CHLOROO[BROMO_ETHANE ( 5,0 ( 5.0 ug/I 06,08,88 1

i.:i:i::. CHLOROETHANE (lO (10 ucjll 06/08/88
I

• _, 2-CHLOROETHYLUINYLETHER ( 10 ( LO ugtl 06t08/88
.. CHLOROFORM ( 5.0 ( 5.0 ug/l 06/08/88 I

CIS-_,3-DICHLOROPR_ENE ( 5.0 ( 5.0 ug/l 06/08/88 mm
OICHLORO8RO_O_ETH&_ ( 5.0 ( 5.0 ug/l 06/08/88
[, [-01CHLOROETHANE ( 5.0 ( 5.0 ug/] 06/08/88 mm
[,2-OICHLOROETHANE ( 5.0 ( S.O u9/] 06108188 I
L,[ -0[CHLOROETHYLENE ( 5.0 (5.0 ug/i 06/08/88
1,2-OICHLOROPROPANE ( 5.0 ( 5.0 ug/l 06/08/88 iii

ETHYLBENZENE ( 5.0 ( 5,0 ug/] 06/08188 !
2-HEXANONE (10 (10 ug/I 06/08/88 li
METHYL8RONIOE ( I0 (10 uq/] 06108188

• METHYLCHLORIOE (10 (10 ug/l 06/08188 1
4-HETHYL-2-PENTANONE (10 ([0 ug/l 06/08/88 II
METHYLENECHLOR[OE ( 5.0 ( 5.0 ug/J 06/08/88

• STYRENE ( 5.0 ( 5.0 ug/[ 06/08/88 ell
I,I,2,2-TETRACHLOROETHANE( 5,0 ( S.O ug/] 06/08/88 I

, TETR_HI._THYLENE ( 5.0 (5.0 ugl] 06/08/88
_,i TOLUENE ( 5.0 ( 5.0 u9/l 06/08/88

[RANS-I,2-O[CHLOROETHYLENE( 5.0 ( 5.0 ug/l 06108188 ; l
.: TRANS-I,3-O[CHLOROPROPENE( 5.0 ( 5.0 ug/[ 06/08/88 l

'. I,I,I-TRICHIOROETHA_ ( 5.0 ( 5.0 ug/] 06/08188
. . ,

..... I,[,2-TR[CHLOROETHANE<s.o (5.o o9,,l 06/00188 1
TRICHLOR_THYLENE (5.0 <5.0 uglJ 06108188 I
U[NYL_ETATE ( lO ( I0 ug/] 06/08188
UINYLCHLORIOE ( 10 ( 10 UB/I 06/08/88 1
TOTALXYLENES ( 5.0 ( 5.0 uB/I 06/08/88 ii

I
•- I
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TABLE2.13.2

(continued)

m SEMIVOLATILEHAZARDOUSSUBSTANCES
.......................... - .............. .... .... ................,.-.. ....... . ....................... . .... .

m DUPLICATE DATEPARAMETER VALUE VALUE UNITS COLLECTED

I ACENAPHTHENE (!0
06/08/88

ACENAPHTHYLENE ( I0 Ug/l 06/08/88
ANTHRACENE (lO Ug/I 06/08/88 _=

I BENZO(A)ANTHRACENE (10 ug/[ 06/08/88BENZ_A)PYRENE ( LO ugll 06/08188
3,4-BENZOFLUORANTHENE (I0 Ug/] 06/OB/BB

i m BENZ_G,H,I)PERYLEflE (lO ug/l 06/08/88
i;.m BENZOICACID ( 50 ug/I 06/08188

BENZO(K)FLUORANFHENE ( lO ,ug/[ 06/08/88
• I BENZYLALCOHOL ( lO ugll 06/08/88m BIS(2-CHLOROETHOXY)HETHANE ( lO uglI 06/08188

BIS(2-CHLOROETHYL)ETHER ( I0 ugll 06/08/88
BIS(2-CHLOROISOPROPYL_TIER ( lO uglI 06/08188

I BIS(2-ETHYLHEXYL)PHTHALATE ( IO ug/I 06/08/884-BROMOPHENYLPHENYLETHER ( lO ugll 06108/88
BUTYLBENZYLPHTHALAIE (lO ugl[ 06/08/88

n 4-CHLOROANILI_ ( lO ug/L 06/08/882-C_ORONAPHTHALENE (i,O ug/[ 06/08/88
2-CHLOROPHENOL ( I0 ug/I 06/08/88
4-CHLOROPHENYLPHENYLETHER ( I0 ugl] 0610_/88

I CHRYSENE ( I0
ug/l 06/08188

OIBENZO(A,H)ANTHRACENE (10 ug/l 06/08/88
OIBENZ_URAN ( I0 ugl[ 06/08188

m 1,2TDICHLOROBENZENE (I0 ugl] 06/08/881,3-OICHLOROBENZEE ( I0 ug/[ 06/08/88
1,4-DICHLOROBENIENE ( I0 ug/] 06/08/88

m 3,3'-DICHLOROBENZIO[NF ( 20 ug/I 06/08188 =" 2,4-OICHLOROPHENOL (lO ug/l 06/08/88 '
DIETHYL_THALATE (I0 ugl] 06/08/88

m 2,4-DIMETHYLPHENOL (I0 ug/] 06/08/884,6-OINITRO-O-CRESOL (50 ' ug/I 06/08/88
2,4-DINITROPHENOL (50 ug/l 06/08188
DIMETHYLPHTHALATE (10 ugll 06/08188

I DI-N-BUTyLPHTHALATE ( I0 ugll 06/08/882,4-OIN[TROTOLUENE ( I0 ug/[ 06/08/88 =
2,6-DINITROTOLUENE (IO ug/l 06/08/88

I OI-N-OCTYLPHTHALATE (lO ug/[ 06/08/88

m
m
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T_LE2,13.2
(conti_)

mim

SEMIVOLATILEHAZ_DOUSsUgSTA_ES I
.... ............ .... '.......................--...................-........ .... ...............................

ii

OUPL[CATE DATE mm

PMAflETER VALUE VAL_ UNITS COLLECTED mm
I

FLUORANT_ ( tO Ug/I 06/09/88 mi
FLUORENE (tO uglI 06/08/88 m
_XACHLOROBENZ£_ ( I0 Ug/[ 06109/88
HEXACHLOROBUTADIENE ( lO ugli 06108186 I
HEXACHLOROCYCL_ENT_[ENE ( 19 Ug/I 06/08/88 i
HEXACHLDROEIHANE ( I0 ug/l 06/08198
[NOE_(I,2,3-CD_Y_ ( lO Ug/i 06/08/_ i

..... ISOPHORONL ( 10 ug/i _ 06/09/99 i
',,'' 2-_THTL_I_E_ ( 10 u�t[ _/08/89 i

2-HETHYLP_NOL ( 10' Ug/I 06108189
4-_THYLP_ ( I0 ug/I 06/09/89 m
NAPHT_LEHE ( 10 ug/] 06/08/98 i
2-NITROANIL[_ ( _ uql] 06108188
3-NITRO_ILINE ( 50 ug/I 06/08188 i
4-NITR_HILi_ ( 50 UO/I _/08/88 m
NITRO_HZEN[ ( tO ug/I 06/08/88
2-NITR_ ( 10 ug/I 06/08/88 am

4-NITROPHE_ ( _ uo/I 06/0@t89 m
H-NITROS_I-N-_OPYLAHI_." ( tO ug/l _/_t_ I

N-NIT_SOOI_EHYL_I_ ( tO ug/[ 06/09/89
P-CHLORO-N-CRESOL ( lO ug/I DE/DO/so i
PEHTACHLOROPHENOL ( _ u9/] 06/08/09 iii
PHENANTH_ ( 10 ug/I 06/08188
PHENOL ( 10 ug/] 06/09/90 m
PYRENE ( 10 U9/i 06108188 m
1,2,4-TRICHLDROBENZEE ( lO U9/I 06/06/68
2,4,5-FRICHLOROP_HOL ( 50 Ug/I 06108188 i

2,4,6-TR[CHLOR_HE_ ( 10 u9t] o_1o0180 " I

!
P_YC_ORI_TEO8I_HYLS'

....... - ...... ---oo--.... -o--o-o-o----o-°-o-----o--oo-------o----oo---o .... o--o----°o°o-°°o-°-....... °-o-o i :

i_TE
PAR_ETER Wg.UE ' UNITS COLLECTED

.............. °°..°......°.._°, ......................--..----------- ......... .°. .... .°._..°

m

PCB (I ugl[ 06/06/88 m

!
i
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TABLE2.13.3

UNCLABORkTORYANALYSIS

g H-OBbCULEBRAROUNOTHREE

OISSOLVEDGASESANDREDOXCOUPLES

...... . ......... . .... ._-. ........... ....... .... . ............ .. ..... .-..... .......... . .....................OUPLICAIE DAtE
PARAMETER VALUE VALUE UNITS COLLECTED

I .............. '...... _...... .................-.. ......... ...... .... ...,......-.......,.. .....................
ARGON 0,29 0,33 _c/l(SIP) 06/08/88
OXYGEN (0.05 (0,05 cc/l(STP) 06/0@/88
NIIROGEN II.54 LO,16 cc/[(STP) 06/08/88N

II CARBONMONOXIDE (0.001 (0.001 cc/l(STP) 06/08/88
1 CARBONDIOXIDE 2.150 3.260 cc/l(STP) 06/OB/MB

METHANE 0.002 0.002 cc/l(STP) 06/08/88
ETHANE (O.OOl (01001 cc/l(SIP) 06/OB/BB

I C-3 ( 0.001 ( 0.001 cc/l (STP) 06/08/88
C-4 (O.OOl (0.001 cc/l(STP) 06/08188

1 C-5 (0,001 (0.001 cc/i(STP) 06/08/88

l C-6 (+O.OOl (0.001 cc/l(STP) 06/OB/MB
SUMOFC02 36.28 cc/l(STP) 06/08/88
IOTALGAS 14.582 14.352 cc/L (STP) 06/08/88

I AMMONIA (O.lO (O.lO mgll
06/08/88

NITRATE 5,00 5.00 mg/l 06/OB/BB
TOTALIRON 0.310 0.310 mg/i 06/08/B8

! ,FERROUSIRON 0.26 0.26 mg/l 06/08188
TOTALARSENIC (0.0010 (0.0010 |gll 0610B/88
TOTALSELENIUM (0.001 (0.001 egll 06/08/88

IODIDE 120 120 ug/l 06/08/B8IOD4TE (20 (20 ug/l 06/08/88

1

l
l

1 b

l

!
1 2-186
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T_BLE2.13.4 I
_ESS_E_ FLOW

H-OSbCULEBRkROUNOTHREE II
ii

PSi PSI 6PH i

OdkTE Ti_ kSOgEPACKERDELOIIPACKERFLOWRAIE COI_IENTS J
li

06101188 14:10 48 60 O0 PU_'OFF m
06101188 14:20 48 60 O0 PACKER|NFLkTED ii
06/01/88 14:30 48 59 35 PUIIP.ON14:25
06/01188 15:00 48 59 34 n
06101188 15:30 48 59 37 il
06102/88 07:30 48 59 33

; 06102188 15:00, 48 58 38 i

..,": 06102188 15:30 48 59 20 FLONREIXICED15:!0 II
, 06103188 07:00 48 59 37 FLONRESTOREO07:07 U

06103188 07:30 48 59 30 FLOWDECREASED07:15
06103188 14:00 48 59 29 n
06104188 09:00 48 58 29 II
06104188 15:00 47 58 30
06105188 08:00 47 58 29 mB
06105188 16:00 47 58 29 II
06106188 07:00 47 58 29
06/06/88 15:30 47 58 31 ro.aral

06/07/88 07:30 47 58 29 II
06107188 15:3Q 47 58 30 BB
06108188 07:00 47 58 30
06108188 12:30 47 57 31 PUliPOFF12:33 n

U

I
I
I
I
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Figure 2.13.1. Graphs of alkalinity and chloride from third round serial

i sampling at well H-Ogb Culebra.
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Figure 2.13.2. Graphs of divalent cations and iron from third round serial I
sampling at well H-O8b Culebra. Lower limit ct' dectect_on for iron was 0.02

mg/1. i
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!
i 2.14 SUMMARY OF CULEBRA WELL H-O9bT ROUND THREE

Well Characteristics

! ,Well H-O9b is located approximately 8.5 miles south of the .center of the WIPP

site at an elevation of 3,40? feet above MSL, to the top of the casing

i (Gonzales, 1989). Total depth of the drilled I1olewas 708 feet BGS. The weil
is cased to a depth of 638 feet BGS and completed open hole, The hole has

I caved in and is plugged at 670 feet BGS (Crawley, 1987). The source of watersampled from inis weil is the Culebra Dolomite Member of the Rustier FormatLon

,_ located at a depth interval of 647 to 677 feet BGS (Drellack and Wells,

| 1982b).

Sampling Process

This well was sampled using a Bennett model piston pump. A Baski inflatable

I packer isolated the pump intake from stagnant water above it in the well bore.
The pump intake was set at a depth of 634 feet BTOC.

|
Pumping began on 06/14/88 and ceased on 06/21/88. The average flow rate was

I approximately 32 gph for the sampling period. Approximately 1,350 gallons ofwater had been pumped from the well when serial sampling began on 06/14/88.

i One serial sample was taken daily for six days. Serial sampling ended andfinal samples were collected on 06/21/88, after a total of 5,150 gallons had

been pumped from the weil.

!
Field Chemistry Summary

J, Procedures used in the field chemical analyses are described in the WIPP 9,

W Geotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analyses showed alkalinity remaining fairly constant around 117

I mg/i (Figure 2.14.I).

i Chloride values were nearly constant between 169 and 172 mg/l (Figure 2.14.1).

Divalent cations were nearly constant between 41 and 42 meq/l during the samp-

i I iod (Figure 2.14.2)
ing per

!
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i
Total iron fluctuated slightly between 0.10 and 0.15 mg/l. Ferrous iron

ranged between 0.08 and 0.10 mgll (Figure 2.14.2). i
g

The water pH ranged between 7.2 and 7.3 SU.

!
Physical Parameters

The water Eh value varied between 202 and 214 mV relative to the SHE during I
i

the serial sampling period.

IThe water temperature ranged between 22.2 and 22.5'C.

Specific gravity decreased from 1.003 at 21.2°C to 1.002 at 22.8aC during the i

. _ sampling period.
m

Specific conductance remained approximately 3,40oumhos/cm at 25°C during the

sat.p] ing episode, j,,

Final Sample Collection I
UFinal samples were collected after the analyzed field parameters stabilized.

Samples were collected following the procedures outlined in the WIPP Geotech-

|nical and Geosciences Procedure Manual WP 07-230.

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia i

National Laboratories, and the EFG. Samples collected for full suite radio-

nuclide analysis were sent to WAEZD. Archival samples were also collected for ",!
the WIPP project.

.ml

General Observations I

The water from this well was not effervescent. I

Tabular data are presented in Tables 2.14.I, 2.14.2, 2.14.3, and 2.14.4.

|These tables list results from serial sampling, ITAS laboratory analyses, UNC

laboratory analyses, and pressure versus flow data, respectively.

!
,. |



l
i Figures and 2.14.2 graphically depict serial sampling results and the

2.14.1

degree of stabilization achieved. Figure 2.14.3 illustrates the general water

i at well Stiff, pie, and Piper trilinear diagrams.
quality H-Ogb utilizing

I Halite beds are not present in the Rustler Formation, neither above nor below
the Culebra Dolomite, in the vicinity of H-O9b (Mercer, 1983).

I No problems were encountered during sampling H-O9b.

Serial Parameter Comparisons With The Previous Rounds

Data gathered during this round three sampling compare favorably with the data

:I1 from previous rounds. Analytical results obtained in the field have been

reproducible for all parameters over the three rounds of sampling.

!
During the round one test, the average flow rate was 38 gpho Round two aver-

aged 21 gph and this year the round three flow rate averaged 31 gph. Prior to
l final s_pling, the total volume purged from the well this year was appro×i-

i mately 5,150 gallons compared to 4,300 and approximately 8,440 gallons forrounds two and one, respectively.

|

J

!
|
!
!
.. _

!
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iT_LE2.14.1

flit SIE CtHISIRY i

H-OgbCULEBRIROUItOTHREE I

SkHPLE DUPLICATE GALLONS OATE li
NUHOERFIIIAII£TER VALU£ VALUE UIIITS PtJHPEO COLLECTEO ii

117 117 lg/I 1350 _/16/88 I! ALKALINITY
2 ALKALIN!TY 117 118 _11 2200 06/17/88 lip

3 ALXkLINITT 116 117 mg/I 2800 06/18/88
4 ALKALINITY 116 116 Itg/I 3600 06119/88 Hi,
5 ALKALIll II 118 118 mill 4450 06120/88 , II.
6 ALKALINITY 118 117 loll 5150 06/21188

.i : l
l _HIE 170 169 M/I 1350 06116199
2 C_I_ 172 171 WI 2200 06/17/99 m
3 C_IIUE tit ttr _/I 2800 06/19/99 il
4 CHL_IOE 171 171 Iq/I 3600 06119199
5 CHLIiOE t22 172 zo./I 4450 06120188 -

CHI._iOE 122 172 iKJ/i 5150 _/21/9U i
I

t OlVALENTCAI'iOltS 41.0 41.1 leq/I 1350 06116188
2 01V_ENTCkrl_ 40,8 41.2 Rq/I 2200 06/17199 II
3 01VALENT_TI_ 41,2 41,2 _1 2900 06119198
4 DIVALENTCATIONS 41.9 41.6 meq/I 3600 06119188 i
5 019ALENTCATIONS 41.3 41.2 _il 4450 _/_/_ I
6 DIVALENTCATi_ 41.4 41.2 _/I 5150 06121/99

/

t TOTAL!_ 0.13 0.13 Ali 1350 06116199 I
2 TOIALILION 0.15 0.11 Wi 2_ _/17/_
3 TOTALIRON 0.11 0.12 _1 2900 _/18/99 i
4 TOTALIRON 0.10 0.11 WI 3600 06/19/99 " I
5 [0TAL1_ 0,12 0,tl _1 4450 06120199

6 [OIAL!_ 0.12 0.12 _1 5150 06121190 I
iii

t FERflQIRIliON O.lO 0.10 IKI/] 1350 06116189 id_

2 FERIK)OSIRON 0.08 0.08 WI 2200 06/17/_
3 FERROUSILION 0.07 0.08 WI 2800 06/18188 Ill

4 FERfH)USIliON 0.09 0.08 ig/I 3600 06/19/98
5 FERROUSIROH 0.09 0.08 IO/I 4450 06/20/08 i
6 FERROUStROll 0,08 0.08 Itg/i 5150 06/21/08 ii

i
!
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":"'I TABLE2.14.1
(continued)

I SkI_PLE OUPLICkTE G_LLUNS OATEMUIISERPARk/IETER V_UE VALUE UNITS PUMPED COLLECTED

i I pH 7.3 1350 06/16188
2 pH 7.3 2200 06/17/88

+ 4 pH 7.2 3600 06/t9/88

I 5 pH 7.3 4450 06/20188
". 6 pH 7.3 5150 06/21/88

i l Eh 202 iV 1350 06116188
. 2 Eh 203 m_ 2200 06/17/88

• l, 4 Eh 213 mY 3600 06/19188
II 5 Eh 214 mY 4450 06/20/88

6 Eh 213 _ 5150 06/2[/88

I ! TEMPERATURE 22.4 C 1350 06/16188
2 TEiIPERATURE 22.5 C 2200 06/17/88

4 TEMPERATURE 22.2 C 3600 06/191885 TEII_ERATU_ 22.3 C 4450 06/20/88
6 TEMPERATURE 22.2 C 5150 06/21188

|,
I SPECIFICGRAVITY 1.003 I 21.2 C 1350 06t16188

i 3 SPECIFIC6RARITY 1.002 | 21.4 C 2800 06/16/88
6 SPECIFIC_AVITY 1.002 I 22.8 C 5150 06121/98

I I SPECtF[CCONOUCTk_E 3390 O25C umhos/cm 1350 061161886 SPECIFICCONOUCTAMCE3400 t 25 C umhoe/cz 5150 06/_1/88

I
i
,_,

i
,i
i
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TABLE2.14.2

l TkSLkOORATORYRESULTS ii

H-OgbCULEBRAROUNDTHREE n

GE_RALCHEHISTRYANOANIONS

!01_.[CAi'E OATE
PARA_TER VALUE 9ALUE UNITS COLLECTED

"'''"''''''''''''-'''''''''''''''''''''''''''''''''''''''''''''''''''''''''"''''''''''''''''''' .... "'''''" I

ALKALINITY(HC03) 120 120 Ig/1 06121188 II
ALKALINITY(C03) 0 19!1 06/21/88 ""
BROMIDE ( 2 egll 06/21/88 M
CHLORIDE 180 _g/I 06/21188 ICYANIDE,TOTAL ( 0,01 lg/i 06/21/88
FLUOR]DE 3,1 mqtI 06121188 -

..:: [OOIOE ( 2.0 IKJ/I 06/21188
NITRATE 0.11 O.12 mg/l NO3-N 06121/88 U
pH 7.03 7.08 06/21/88
PHENOLICS ( 0.010 m9/] 06/21188
PHOSPHATE,rorAL 0.02 0.03 mg/! T-PO4-P 06121188 II
RESIIXJE,FILTERAOI.E8180C 3100 3100 mg/I 06121/88
RESIOUE,NONFILTERABLEI10_ C ( 4 ( 4 mg/I 06121188 i
SPECIFlC CONIAICTANCE 3420 34_,0 ulhoetcid125C 06121188 ]1
SULFATE lGO0 19/I 06121188
TOTALORGANICC_90N ( I.O ( 1.0 Ig/I 06121188

TOTALORGANICH_OGEN ( 0.0,_ ( 0,05 eg/I 06/21/88 I

!
!

•" i _

!
i
I
1
I
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/ g , TABLE2,14.2
_llmm, (continued)

I CATIONSANOTRACEMETALS
DUPLICATE ACID 01. WATER DATE

i PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED
.... ........... .... ............................................................................ .... .-. ....

ALUMINUM ( 0.10 ( OlO ( O.l ( O.l mg/] 06/21/88mini

'_lt_ ANTIMONY 0.080 0 13 ( 0.05 ( 0,05 mg/l 06121/88
ARSENIC ( 0.0050 ( 0 0050 ( 0,005 ( 0.005 mg/l 06/21/88
BARIUM ( 0.050 ( 0 050 ( 0,005 ( 0,005 mg/I 06/21/88

BERYLLIUM ( 0.050 (0 050 ( 0,005 ( 0.005 mg/l 06/21/88BORON 0.70 0 70 (O.Ol (O.Ol mgll 06/21/88
CAOMIUM ( 0.0050 (0 0054) (0.005 (0.005 mg/l 06/21/88

:: CALCIUM 690 600 mg/l 06121/88CES[_ 0.030 0.030 (0.01 (0.01 mgll 06/21/88

i:i CHROMIUM 0.040 0.040 (O.Ol (0.01 mg/l 06/21/88
I COBALT (O.OtO 0.020 (0.01 (O.OI mg/I 06/21/88

II COPPER ( 0.010 ( 0.010 (0.01 (0.01 mgll 06/21/88
IRON 0.12 0.I0 (0.01 (0.01 mg/l 06/21/88

r LE_ ( 0.050 0.060 (0.05 (0.05 mgll 06/21/88

i LITH[_ 0.20 0.19 (0.01 (0.01 tu:Jll 06121188HAGNESIUM 140 120 mg/l 06121/88
MANGANESE O.OlB 0,019 ( 0.005 ( 0,005 mg/I 06121188

t MERCURY 0.0002 (0.0002 0.0002 (0.0(0)2 mg/[ 06/21/88HOLYBOENUM 0.050 O.OSO (0.01 (O.Ol mglI 06/21/88
NICKEL 0.030 0.030 ( 0.03 ( 0.03 mg/I 06121/88

i POTASSIUM 8,2 7.9 mo/I 06121/88
SELENIUM (0.50 ( 0,50 ( 0,005 ( 0.005 mg/] 06/21/88
SILICA 12 [3 mgl] 06121/88
SILVER (0.010 0.010 (O.Ol (0'.01 mgl] 06/21188

I SOOIIlM 140 140 mg/I 06121188STRONTIUN 8.0 8.1 { 0.01 ( 0.01 mg/l 06/21/88
_: THALLIUM (0.050 (0.050 (0.005 (0.005 mg/] 06/21/88

I TITANIUM 0.13 0.11 O.Ol 0.01 mgll 06/21188 ,VANAOIUM 0.030 O.OSO (0.01 (0.01 m91l 06/21/88
ZINC (0.010 (0.010 (O.Ol (0.01 _ll 06/21188

l '

!
!
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TABLE2.14.2 t
(continued)

VOLATILEHAZAROOUSSUBSTANCES i
li........... .... .........................................--...............................--- ..... ..........

DUPLICATE TRIP TRIPBLANK DATE .q

PARAHETER VALUE UALUE BLANK OUPL[CATE UNITS COLLECTED /
II..,,........ ..... .......................,......................................,,..-............ ....... .....

ACETONE (10 ([0 uq/[ 06121/98 W,
BENZENE ( 5.0 (5.0 ug/l 06121/88 |2-BUTANE ilo (10 ug11 06121/88
__N ( 5.0 ( 5.0 ugll 06/21188
CAR8ONOIS_F[_ ( 5.0 ( 5.0 uq/l 06/21/88 ICARBONTETRACHLOR[_ ( 5.0 (5.0 ug/] 06121/88
CHLORO_NZENE (5.0 ( 5.0 ug/l 06/21/88
CHLO_I_T_ ( 5.0 ( 5.0 ugtl 06/21/88

;- CHLOR_T_ (10 (10 ,gl] 06/21188 U
. 2-C_THYLV[NYLETrR (10 (10 u911 06121188
. :: CHLO_O_ ( 5.0 (S.O ug/l 06/2[/B8 m

CIS-I,3-OiC__NE ( 5.0 ( 5.0 ,g/I 06/21/88 ii
O[C_BRONO_T_ ( 5.0 (5.0 ug/i 06/2l/8G
[,[-OIC_T_ ( 5.0 ( 5.0 ug/I 06/21/88 ,,,
1,2-OIC_OROET_ ( 5,0 ( 5.0 ug/[ 06/21/88 II,[-O[CHL_THYLENE ( 5.0 ( 5.0 ogl] 06/21/88
1,2-OlC__ ( 5.0 ( _.0 ug/I 06/21/88
.ETHYLBENZENE ( 5.0 ( 5.0 ug/[ 06121188 II
2-HEXkN_E ( I0 ilo ugt_ 06/21188 ml
NETHYL8RONIOE ( 10 (10 ug/] 06/21/88
NETHYLCHLOgIOE ( I0 ( I0 ug/J 06121/88 li
4-NETHYL-2-PENTANONE (lO (10 ,g/[ 06/21/88 |
NETHYLENECHLORIOE (5.0 5.8 ,g/] 06/21/88
STYRENE ( 5.0 ( 5.0 ugl] 06121/88 /

t,[,2,2-TETRkCHLORGETHkNE( 5,0 ( 5.0 ugll 06/21/B8
TETR_CHLOROETHYLENE ( 5.0 ( 5.0 ug/I 06/21/88 'II

TOLUENE ( 5.0 ( 5.0 ,gil 06121/88
TRkNS-t,2-O[CHLOROETHYLENE( 5.0 ( 5.0 uq/l 06/21/88
TRkIS-I,3-DICHL_NE ( 5.0 ( 5.0 uq/[ . 06121/B8 " _"
I,I,I-TRICHLOROETH_E ( 5.0 ( 5.0 ug/l 06121188
t,[ ,2-TR[C_LOROETH_E ( 5.0 (5.0 ug/] 06/21188 mm
TRICHLOROETHYLENE (5.0 (5.0 ug/I 06/21/08 |
UINYLACETATE (10 ilO ug/[ 06121/88
UINYLCHLORIOE ilO < 10 ug/i 06/21188 Iii

TOTALXYLEMS (5.0 (5.0 ug/l 06/21/88 l'

i
!
!
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i TABLE2.14.2
(continued)

I SENIVOLATILEHAZARDOUSSUBSTANCES
. .... . ......... .............. .... ...........,..................................-.-------- ..... . ...........

i DUPLICATE DATE
PARAMETER VkLUE 'VALUE UNITS COLLECI'ED

...... ......... ...........................................---,------------------------ ..... .... .................

'l ACEN_HTHENE ( lO ug/i 06/21/88

II ACEI_PHTHYLENE ( tO ug/l 0612!/88
ANTHR_ENE (tO ug/I 06/21/88

i BENZO(A)kNTHRkCENE ( lO ug/] 06/21/88
8ENZO(A)PYRENE ( lO ug/] 06/21/88
3,4-8ENZOFLUORMTHENE ( lO ug/I 06/21/88

i 8ENZO(G,H,[ )PERYLEHE ( 10 ug/i 06/21/88
BENZOICkCXO ( 50 ug/I 06/21/88
BENZO(K)FLUORklITHENE ( I0 ug/l 06/21/88
BENZYLALCOHOL ( I0 ug/l 06/21/88

i BIS(2-CHLOROETHOXY)HETHANE ( lO ug/I 06/21/98
ii BIS(2-CHLOROETHYL)ETHER ( lO ug/i 06/21/88

BIS(2-CHLOROISOPI_YL)ETHER ( tO ugll 06121/88

i B[S(2-ETHYLHEXYL)PHTH_LATE ( I0 ug/l 06/211884-_OIIOPHENYLPHENYLETHER ( I0 u9/I 06/21188
BUTYLBENZYLPHTHkLATE ( 10 ug/I 06/21/88
4-CHLOROkNILINE (lO ug/I 06/21/88

I 2-CHLOROH_OHTHkLENE ( 10 ug/l 06/21/882-CHLOROPHENOL ( I0 utl I 0612t/88
4-CHLOROPHENYLPHENYLETHER ( 10 ug/l 06/21/88

I CHRYSENE (10 uoJl 06/21/88DIBENZO(A,H)kNTHRkCE_ ( 10 ug/i 0_/21/88
0[BENZOFL_ ( tO ut/I 06/21188

i 1,2-OICHLO_OBEHZEIE ( 10 ug/l 06/21/881,3-OICHLOROIENZENE ( I0 ug/[ 06121/88
t,4-DICHLOROBENZENE ( 10 u9/I 06/21/88

•ii, 3,3' -O[CHLOROBENZ[0[NE ( 20 ug/I 06121/88
.i 2,4-DICHLOROPHENQL (10 ug/] 06/21/88 ,?.

RP O[ETHYLPHI"HkLA(E ( lO u_] 06/21188
2,4-D]HETHYLPHENOL (lO ug/] 06/21/98

I 4,6.-0[N[TRO-O-C_SOL ( 50 u9tl 06/2[/882,4-DINITROPHENgL ( 50 ug/[ 06/21/88
OIRETHYLPHTHkt.ATE ( I0 ug/l 06/21/88

Iii D[-N-BUTYLPHTM.ATE ( I0 ug/J 06121/88

tl 2,4-0[H[[ROTOLUEIIE (10 ug/[ 06121/88
2,6-DINITROTOLIEIE (10 ug/l 06/21/88
OI-N-OCTYLPHTI_LATE ( 10 u(j/I 06/2t/88

I
i

-j
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TAOLE2.14,,2
(continued)

_HIg_ATILEHAZARDOUSSUBSTANCES g

i

.. OUPLiCATE DATE at,
PARAMETER VALUE VALUE LlNlTS COLLECTEO i

FL_rHC_ <tO uo/l 06/2t/98 |
FLU_EH£ ( 10 ugl[ _t21/89 tl
HEXACHt.OROSENZEHE ( lO ug/[ 06t21/89
HEXACHLOflOBUTAOIEHE ( 10 ugtI 06/21/86 _C.
HEXACHLOROC/CLOPENTAOIEHE ( I0 uq/I 06/2t/88 II

' HEXACHLOROETH_ ( 10 ug/] 06t21/89
[HOENO(t ,2,3-CD)PYRENE ( tO uq/] 06/2t/98 . dib
150PHORONE (10 ugli 06/21/89 i

•... 2-HETHYLIM_THALENE_ (i0 ug/i _/21/99
• 2-HETHYLPHENOL ( .tO ug/[ 06/21198
., ,,'i. 4-RETHYLPHEIIOL (tO ug/I 06/21189 Nii

IIkPHTHALEHE ( lO ug/] 06/21/08 li
2-NiTROAN[L[NE ( 50 , ug/l 06121/98
3-HITROAIIIL]NE ( 50 ug/l 06/21/88 /
4-NITROAIIIL[NE ( 50 ug/I 06/2t/88 li
NITROOEHZEHE. ( tO u911 06/21/89
2-NITROPHENOL ( lO uoJI 06/21/98 eml

4-NITROPHENOL ( 50 ug/I 06/21/99
II-HlTROSOOI-tt-PIIOP't'I,,AAIHE ( tO uo./I 06/2t/89 qP
N-iiiTROSOOIPHEHYLAil]NI[ ( |0 ug/[ 06/2t/99 '
P-CHLORO-H-.CIIESOL ( I0 ug/[ 06/2t/00 !PEHTACHLOROPH£NOL { 56 ug/I 06/21/96
PHEIIANTHREN£ (10 ugt] 06/2t/68
PHENOL ( 10 u9/] 06/21/99 HZ

•. PYRENE (10 ug/I 06121/98 ii
1,2,4-TRICHLOBOB£NZEHE ( lO .ug/] 06/21/98
2,4,5-TRlCHL_IK)L ( 50 ug/] 06/21/88

2,4,6-TR[CHLOROPHEHOL ( I0 ug/l 06/21/88 " i '

I
POLYCHLORiNAI'EDBIPHENYLS

"'-'""'"'"""'°'"'"'"'"'"'" "'"'"'""'"'"'""'"'"OATE i'PARARETER VALUE UHITS COLLECTED

mPC9 ( I uq/I 06/2L/88 '

.' i

m
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!I TABLE2.14.3

UNCLABORATORYANALYSIS

i H-O9bCULEBRAROUNDTHREE
OISSOLUEOGASESAid)REDOXCOUPLES

I . ...................... .... .............. ........ .....OUPLICATE OATE,

PARANETER VALUE VALUE UNITS COLLECTED

i ..... ---------'--------------------------o-.-..,...-------...-.-..-......-.................................

ARGON O.59 0.61 ccll(STP) 06/2t/88
OXYGEN ( 0,05 ( 0.05 cc/l (STP) 06/21/88

'_b NITRO_N 26,14 24.80 ccll(STP) 06/21188

l CARBONHONOXIOE ( O.OOl ( 0.001 cc/l (STP) 06/21/88
' CARBONDIOXIDE 6,480 6.050 cc/] (STP) 06/21/88

METHANE 0,039 0.059 cc/l (STP) 06/21/88

i ETHANE ( 0.00i ( O.OOl cc/l (STP) 06/21/88C-3 ( 0,1)4)1 ( 0._1 cc/l (STP) 06/21/88
C-4 ( 0.001 ( O.DO! cc/l (STP) 06121/88

i C-S <O.OOt ( O.DOI cc/l (STP) 06/21/88C-6 ( 0,001 ( O.DOI cc/I (STP) 06121/98
SLIflOFC02 71.ll cc/i (STP) 06/21/89

m TOTALGAS 33.249 31.519 ccll (STP) 06/21/98
_HOHIA ( 0.10 ( O,tO mg/I 06/21/89
NITRATE (t.O0 ( L.DO mg/l 06/21/88
TOTALIRON O,540 O,St0 mg/i 06/21/80

FERROUSIRON 0.44 0.45 a9/l 06/21188TOTALARSENIC ( O,OOlO ( O.OOtO m(j/i 0612t/98
TOTALSELEHIUfl ( O.OOl { 0.001 |g/l 06/21198

I IO0iDE IO0 IDO ug/] 061.'21/80IOOATE ( 20 ( 20 ug/I 06/21/98

1
'i :'

-i
|
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• '" TABLE2.14.4

PRESSUREAgoFLOg

g_'0?bCULEBRkROUNOTHREE i
!L

PSI PSI 61_ i

OAI'E I'[_ AO(WEPACKER8ELOgP_KER FLOgRATE COINENTS I
I/

06/14/88 tO:30 75 88 00 _ OFF I
06/14(80 12:25 74 07 00 PACKERkNFLATEO IRl,,.
06/14188 12:30 74 87 0O !L:qJ_PTURNEDON
06/14/88 t2;35 75 87 27 OISCHM_12:32 4r,

06/t4IN 12:45 75 87 29 1
06/14/88 13:10 74 ' 07 32
0_/14/88 13:30 74 07 32
06/14/88 16:00 74 07 33 I

":' 06/15/88 07:30 75 87 32 J
,.

06/15/88 16:00 74 67 33
O_/16/M 07:00 74 87 32 I
0_/16/N 14:30 74 07 33 II
06/17/N 07:00 74 87 32
06117188 15:00 74 91 32 I
_/i0/08 _:00 74 07 32 |
06/19/88 tS:00 74 91 33
06/t9/88 07:30 74 07 33
06119188 19:00 74 07 32 ,ii
0_/20188 07:00 74 87 31 ....I
_/20tu 15:30 74 07 30
0_/21/80 06:30 74 07 31 _i
06/21180 12:00 74 87 3t PUIIPOFFt2:05 wr

I
,.|

i
l
i
i.
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Figure2.1g.I. Graphs of alkalinityand chloridefrom third round serial

I samplingat well H-Ogb Culebra.
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I
i 2.15 SUMMARY OF MAGENTA WELL H-O_c z

ROUND THREE

Well Characteristics

I Well H-04c is located approximately 2.3 miles south southwest of the center of
the WIPP site at an elevation of 3,334 feet above MSL, to the top of the

I casing (Gonzales, 1989). Total depth of the drilled hole is 661 feet BGS.The hole is cased to a depth of 610 feet BGS. Below the casing the well is

completed open hole but, the casing is also perforated at two intervals, 373

i to 399 feet BTOC accessing the Magenta Dolomite and 494 to 520 feet BTOC

accessing the Culebra Dolomite. Bridge plugs have been set below the Magenta

i Dolomite at 435 feet BTOC and below the at
feetCu/ebra Dolomite 53O BTOC.

Currently only the Magenta Dolomite is accessible. The source of water

I sampled from this well is the Magenta Dolomite Member of the Rustler Forma-

tion, located at depths of 377 to q03 feet BGS (Stensrud, 1986).

Samp! ing Process l

i This well was sampled using a Bennett model piston pump. Initially the _ellwas purged to remove standing water in the well bore. Then a Bask[ packer was

inflated above the pump intake isolating the production zone. The pump intake

I was set at a depth of 358 feet BTOC.

I Pumping began on 07/12/88 and ceased on 07/19/88. The flow rate varied

between approximately 2.5 and 5.0 gph once the packer had been set. Serial

I sampling began on 07/14/88 after 350 gallons of water had been pumped from the
weil. One serial sample was taken daily for six consecutive days. Serial

I sampling ended and final samples were collected on 07/19/88, after appro×_-
:,

mately 700 gallons of water had been pumped from the weil.

I Field Chemistry Summary

Procedures used in the field chemical analyses are described in the WIPP

i Geotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analysis showed alkalinity ranging between approximately 82 and
85 mg/l (Figure 2.15. I).

I Chloride content remained fairly constant ranging between 8,300 and 8,500 mg/l

i (Figure 2.15.1).
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|
D£valent cations remained at approximately 68 meq/l (F£gure 2.15.2).

!
Total iron concentrations were variable between approximately 0.4 and 0.2

mg/l, while ferrous iron ranged from approximately 0.2 to 0. I mg/l, during the
Jcourse of serial sampling (Figure 2.15.2).

The pH of the water ranged between 8.1 and 8.0 SU over the course of serial I

sampl ing.

|
Physical Parameters

Eh values ranged from -_2 to -68 mV relative to the SHE. _
M

The water temperature varied between 21 and 25°C. i

Specific gravity was 1.020 at 21.9°C on the final day of sampling. I

Specific conductance remained at approximately 30,600 umhos/cm at 25_C over mm,

the course of the sampling period. I

Final Sample Collection I

Final samples were collected after the analyzed field parameters stabilized.

S_ples were taken following the procedures outlined in the WIPP Geotechnical

• and Geosciences Procedure Manual WP 07-230.

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia : i

National Laboratories, and the EEG. Samples col].ected for full suite radio- mm

nuclide analysis were sent to WAESD. Archival samples were also collected for

the WIPP project.

!
General Observations

Well H-OL$cproduces little water and difficulties were encountered in main- i

taining a constant flow rate.

The water from well H-04c was slightly effervescent, l

!
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l Particulates were observed on the O.45-um filters after sampling each day.

I There was a strong sulfurous odor to the water.

I Tabular data are presented in Tables 2.15.1, 2.15.2, 2.15.3, and 2.15.4.
These tables list results from serial sampling, ITAS laboratory analyses, UNC

i laboratory analyses, and pressure versus flow data, respectively.

Figures 2.15.1 and 2.15.2 graphically depict serial sampling results and the

i degree of stabilization achieved. Figure 2.15.3 illustrates the general water

quality at well H-04c utilizing Stiff, pie, and Piper trLiinear diagrams.

Serial Parameter Comparisons With The Previous Rounds

i Serial sampling data from round three tended to exhibit greater stability than
data from rounds two and one. Generally, most parameters are [n good agree-

I ment between each round of sampling. Values for iron, pH, specific gravity,and specific conductance were slightly lower at the conclusion of each round

of sampling. Values for chloride and divalent cations were nearly identical

between each round. The va.Lues for Eh increased from -120 to -63 mV relative

to the SHE on the last days of serial sampling during rounds two and three

i respectively.

i The pump flow rate and purge volume were less during round three than in the
previous rounds of sampling. The round three sampling did not experience

U dewatering of the well as occurred during rounds two and one.

!
!
!
!
!
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i
?_LE,2.15.1 i

SERIALSAItR.ECXEHISTRY mm

H-04CH_EENTAROUNOTHREE I
............................. ..... ........ ...... ........................................... .... ...

SAflPLE DUPLICATE GALLONS _TE i
HUMOERPARAHETER VALUE VALUE iUNITS PUHPED COLLECTED I

l ALKALIMITT 95.4 05.1 ng/I 350 07t14/96 I
2 ALKALINITY 84.1 94.1 n9/I 450 07115/66
3 ALKALINITY 82.6 91.5 ag/I 550 07/16/96 /

4 ALKALINITY 64.1 83.4 _/I 600 02/17/98 i
5 ALKALINITY 82.9 82.2 mg/I 650 07/19188 lab

6 ALKALINITY 81.7 92.4 ilg/l 700 07/19/86

i CHLORiOE 9370 8330 H/I 350 07114199
2 CHI.ORI_ 8420 9390 n_/l 450 07115189 I
3 CHLORIO_ 9370 9370 ag/I 550 07/16/99 i
4 CHLOR10£ 6380 9440 19/I 600 07/17/80
5 CHLOflIOE 8330 6350 eg/I 650 07/18/99

6 CHLORI0£ 8330 8260 a_/l 700 07/19/89 i

I DIVALENTCATIONS 68.3 68,3 meq/i 350 07114198
2 DIVALENTCATIONS 68.7 69.9 aeq/I 450 07/15196 g
3 DIVALENTCATIONS 64.0 67.9 meq/i 550 07116186
4 OIVALENTCATIONS 68.0 67.8 neq/l 600 07117198 i
5 DIVALENTCArlOmS 68.8 69.7 aeq/] 650 07118198 i
6 DIVALENTCATIONS 68.5 68.5 eeq/l 700 07/19188

I

1 TOTALIRON 0,31 0.36 ig/] 350 07/14/86 I
2 TOTALIRON 0.3_ 0.37 ag/i 450 07/15/88
3 TOTALIRON 0.17 0.18 mg/i 550 07116198
4 TOTALIRON 0.19 0.18 ilg/! 600 07117/88 ' ,t
5 TOTALIRON 0.2L 0.21 mg/I 650 07118198

6 TOTALIRON O.16 0.18 _/I 700 07119199 I

1 FERROUSIRON 0.10 0.19 a9/] 350 07/14168
2 FERROUS[RON 0.22 0.24 ncj/I 450 07/15/66 i
3 FEHflOUS[ROll 0.17 0.17 ngl] 550 07116109 tam

4 FERRO_IRON 0.15 0.15 eg/! 600 07/17/98
5 FERROUSIRON 0.17 0.15 tg/] 650 07118189 Hl
6 FERROUSIRON 0.10 0.11 ag/! 700 07/19/88 Hl

!
!
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TABLE2.15,1

I (continued)

I SkI_LE OUPLICkTE G_LONS DArENUIISERPARABETER VALUE VALUE UHITS PUIIPED COLLECTEO

I I pH 8.1 350 07/14/88
2 pH 8.0 450 07/I5/88

i 3 pH 8.1 , 550 07/16188
5 pH 8.1 650 07/18/88
6 pH 8.1 700 07/19/88

i I Eh -68 mP 350 07/t4/88
2 Eh -42 mP 450 07/t5188

:'tlm 3 Eh -64 W 550 07/16/885 Eh -62 mP 650 07/18/88
6 Eh -63 mV 700 07/19/88

I l TEIIPERAI'IJE 23.0 C 350 07/14/88
2 FEHPERATURE 23.5 C 450 07/15/88

i 3 [EIIPERkTUt_E 22.6 C 550 07/16/885 [EIIPERATUI_ 24.8 ' C 650 07/18/88
6 TEIIPERATI_E 21.0 C 700 07/19/88

!
I SPECIFICGRAVITY i.020 I 21.9 C 350 07/14188

i 4 SPECIFICGRAVITY 1.020 I 20.9 C 600 07/17/88
6 SPECIFICGRAVITY 1.020 I 21.9 C 700 07/19/88

I I SPECIFICCONOUCTkI_E 30500 I 25 C uihoe/cz 350 07/14/886 SPECIFICCONI_TANCE 30600 ! 25 C umhos/cz 700 07/19/88

' I ?'

I
|
I,

|
l
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i
"'" _ ITABLE2.t5.2

[TAS LA_ORA_ORyrRESULTS at

H-04c HAGENTAROUNOTHREE I

GENERALCHEHISTRYANOANIONS
........ " ....... "''''''''''''''''''''''''''''''''''''''''''''''''' ................ "" ...... " ............... i

IIOUPLICArE DArE
PARAREIER VALUE VAI.UE UNITS COLLECTED

"''''''''''''"" .... "'''''''''''''''''''''''''''''''' "'''''''''"'''''''''''''' ......... "''''''''" I

ALKALINITY(HC03) 74 moll 07/1.9/88 B
ALKALINITY(C03) 0 mg/[ 01/19/88
BROMIDE 7 7 mO/l 07/19/88 mm
CHLORIDE 7600 mq/I 07/19/88 n
CYANIDE,TOTAL ( 0.02 moll 07/19/88
FLUORIDE 2.6 2.6 molL. 07119/88
IODIDE ( 2.0 ( 2.0 moll 07119188

_" NITRATE ( 0.02 moll NO3-N 07119/88 n
' .',- , pH 7.71 7.69 07119188

PHENOL[CS ( 0.005 _/I 071L9188 iri
PHOSPHATE,TOTAL 0,02 moll T-PO4-P 07119/88 B
RESIDUE,FILTERABLE#180C 23500 moll 07119188
RESIDUE,NONFILTERABLE1105C 26 moil 07/19/88 n
SPECIFICCONOUCIAICE 30400 30500 um_s/cd2,SC 071L9t88
SULFATE 8300 8300 i_ll 02/19188
TOTALORf_NICC_80W l.O l.O moll 07/19188

TOTALORGANICHALOC,_EN 0.L8 0.30 _/l 07119188 I

n
I

!
I
t
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B TABLE2.L5.2
(contLnued)

i CATIONSANOTRACEMETALS---------.-------------................................-.....-......-......... ..... ...----- ......... ..._N.

DUPLICATE AC[O DI,_ATER DATE

i PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED

I ALUMINUM (I,0 ( t.O (0.I (0.I mg/] 07/19/88ANTIMONY ( 0.50 ( 0.50 ( 0.05 ( 0,05 mg/) 07/19/88
ARSENIC (0,050 (0.005 ( 0,005 mgll 07/19188
BARIUM (0,050 (0,050 (0,005 ( 0,005 mgll 07/19/88

m BERYLLIUM (0.050 (0,050 (0,005 ( 0,005 mglI 07/19/88BORON 12 12 (0.01 (0,01 mglJ 07119188
CADMIUM ( 0.050 ( 0.050 ( 0,005 ( 0,005 mg/I 07/19/88

I CALCIUH 640 660 mg/l 07/19/88
II CESIUM (0,060 (0.060 (0,06 (0,06 mg/I 07/19/88

CHROMIUM (0.I0 0,I0 0,01 0,01 mgll 07119188
I COBALT (O.lO (O,lO (O.Ot ( O.Ol mgll 07/19/98

I COPPER ( 0.10 ( 0.10 ( O.OI ( O,Ot Ig/i 07/19/88
IRON 0.20 0,20 (O.Ol (0,01 mgll 07/19/88
LEAO ( 0.50 :( 0.50 ( 0.05 ( 0.05 mglI 07119/88

I LITHIUM 0.39 0.39 ( 0.01 ( 0.01 Ig/l 07/19188HAGNESIUH 430 440 Ig/l 07119188
MAN6_ESE O.ll 0.11 ( 0.005 ( 0.005 m9/! 07119/88

I MERCURY 0.0008 0.0(022 ( 0.0002 Ig/J 07119188

B MOLYBOENUM 0.090 0.10 ( 0.05 ( 0,05 Ig/l 07/19188

HICKEL ( 0.30 ( 0.30 ( 0.03 ( 0.03 mg/I 07/19/88

i POTASSIUM 99 I00 mg/l 07119188
SELENIlXI ( 0,50 ( 0.005 ( 0.005 mg/I 07/19188
SILICA 4.0 4.I mgll 07/19/88
SILVER (0.I0 (0,I0 (0.01 (0,01 mgll 07119/88

i SODIUM 1100 7200 mg/I 07/19188STRONTIUM 13 13 (0,01 ( 0.01 mg/i 07/19/88
THALLI_ ( 5.0 (0.005 ( 0,005 mglI 07119188

I F[TAN[_ ( 0,30 ( 0.30 ( 0.03 ( 0,03 mg/l 07119188 ,., VANAOIUH (O.lO (O.lO (0.01 ( O,Ol mglI 07/19188
ZINC (0.I0 (O,tO (0.01 ( 0,01 |gll 07/19/88

I
l
.m

l
i
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I
TABLE2.15,2 I
(cont[nued)

VOLATILEHAZARDOUSSUBSTANCES ' I
lIB

DUPLICATE TRIP TRIPBLANK, DATE

PARANEIER VALUE VALUE BLANK DUPLICATEUNITS COLLECTED mm
g

ACETONE ( i0 ( I0 (I0 ugll 07/I9/88 I
BENZENE ( 5.0 (5,0 (S.O ug/J 07/19/88 II
2-BUTANONE ( lO ( 10 (I0 ugl] 07/19/88
BROMOFORM ( 5,0 (5,0 (S,O u91[ 07/19/88 ii

CARBONDISULFIDE ( 5.0 (5.0 (5.0 ugli 07119/88 mm
CARBONFEFRACHLOR[OE (5.0 (5.0 (5.0 ug/] 07/19/88 ml

CHLOROBENZENE (5.0 (5.0 (S.O ugll 07/19/88

CHLOROO[BROHOHETHANE ( 5.0 (5.0 (5,0 uql] 07119188 m
.... CHLOROETHANE ( I0 ( I0 (I0 ugtl 07,/t9/88 g

2-CHLOROETHYLVINYLETHER (I0 ( lO < lO ugll 07119188
CHLOROFORM ( 5.0 (5.0 (S,O ugl] 07/19/88
CIS-I,3-DICHLOROPROPENE( 5.0 (5.0 (5,0 ug/l 07119188 B
DICHLOROBROHO_THANE ( S.O (5,0 (5.0 ugl] 07/19/88
I,I-OICHLOROETHANE (5.0 (5.0 (5.0 uR/l 07/19/88 m
1,2-DICHLOROETHANE ( 5.0 ( 5.0 ( 5.0 ug/) 07/19/88 1
I,I-OICHLOROETHYLENE (5.0 (5.0 (5.0 ugll 07/19188
1,2-DICHLOROPROPANE ( 5,0 ( 5.0 ( 5.0 ug/l 07/19188
ETHYLBENZENE ( 5.0 ( 5.0 ( 5.0 ug/] 07119/88 m b
2-HEXANONE ( |0 ( I0 ( 10 ug/I 07/19/88 _m
METHYL8ROH[OE ( lO ( 10 (lO ug/] 07119/88
METHYLCHLOR[DE ( 10 ( I0 (10 ugt] 07119/89 m
4-METHYL-2,.PENTANONE ( I0 ( LO ( tO uglI 07119188 II
HETHYLENECHLOR[OE ( 5.0 13 26 ug/] 07119/88 , '

STYRENE (5.0 (5.0 (5.0 ugll 07119/88 i
I,I,2,2-TETRACHLOROETH_E( 5.0 ( S.O ( 5.0 ugl] 07/19188 II
TETRACHLOROETHYLENE ( S.O ( 5.0 ( S.O ug/[ 07119/88
TOLUENE ( 5.0 ( 5.0 ( 5.0 ugt] 07119188
TRANS-I,2-O(CHLOROETHYLENE( 5.0 ( 5.0 ( 5.0 ug/I 07/t9188 ,
TR_S-I,3-OICHLOROPROPE_(5.0 ( 5.0 ( 5.0 ug/I 07119188 g
I,I,I-FRICHLOROETHA4CE(5.0 ( 5.0 (5.0 ugll 07/19/88
I,I,2-TRICHLONOETH#JCE(5.0 ( 5.0 (5.0 ug/l 07/19/88 i
TRIC_OR_THYLE_ (5.0 ( 5.0 (5,0 ugl] 07119188 lm
VINYLACETATE ( 10 (I0 (I0 ugl] 07/19/88

VINYLCHLORIDE ( I0 ( lO (10 u91] 07/19/88 mm
TOTALXYLENES (5.0 (5.0 (5.0 ugl] 07/19/88 |

!
t
!
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II
I TABLE2.15.2

(conttnued)

I SEHIVOLAYILEHAZARDOUSSUBSTANCES

DUPLICATE DATE

I PARAHETER VALUE VALUE UNITS COLLECTED.-... .... ...... ...... .........................,............,........................ ...... . .... . ......

I ,ACENAPHTHENE ( 10 ug/I 07/19/88ACENAPHTHYLENE (10 uq/[ 07/t9/88
ANTHRACENE ( I0 ugll 07/19188
8ENZO(A)ANTHRACENE ( I0 uq/I 07/19/88:iu

:I 8ENZ_A)PYRENE ( lO ug/[ 07/19188
lD 3,4-BENZOFLUORANTHENE ( lO ugtl 07/19/88

8ENZ_G,H,I)PERYLENE ( I0 ug/[ 07/19/88
.I BENZOICACID ( 50 ugt] 07/19/88
I BENZ_K)FLUORANTHENE ( I0 ug/I 07/19188

.... BENZYLALCOHOL ( lO ug/l 07/19/88

i BIS(2-CHLOROETHOXY)METHkWE ( I0 ugtl 07/19188BiS(2-CHLOROETHYL)ETHER ( 10 ug/] 07/19/88
BIS(2-CHLOROISOPROPYL_THER ( I0 ug/] 07/19/88
BIS(2-ETHYLHEXYL)PHTHkLATE 110 ug/I 07/19/88

I 4-BROffOPHENYLPHENYLETHER ( lO ugt[ 07/19188BUTYLBENZYLPHTHALATE ( [0 ug/] 07/19/88
4-CHLORO/WIILINE ( lO ugll 07/19/88

I 2-CHLORONAPHTHALENE ( lO ugl] 07/19/882-CHLOROPHENOL ( I0 ugt[ 07119/88
4-CHLOROPHENYLPHENYLETHER ( lO ugll 07/19/88

i CHRYSENE ( lO ugll 07119/88DIBENZO(A,H)ANTHRACENE ( I0 ug/i 07/19/88
DI_NZOI:UR_ ( 10 ugll 01/19/88
t,2-DICHLOROBENZENE ( lO ug/] 07/19188

I 1,3-OICHLOROBENZENE 15 ug/I
07/19/88

1,4-DICHLOROBENZENE ( lO ug/l 07/19/88
3,3'-DICHLOROBENZIO[NE ( 20 ug/[ 07/19188

I 2,4-DICHL_OPHENOL ( lO ug/l 07/19188 ,DIETHYL_THdW.ATE ( lO ug/] 07/19/88
2,4-DIMETHYLPHENOL ( 10 ug/] 07/19/88

I 4,6-O[N[TRO-O-CRESOL ( 50 uq/I 07/19/882,4-DINITROPHE_I (50 ug/[ 07/19188
DIETHYLPHTHALATE ( 10 ug/l 07/[9/88
DI-N-BUTYLPHffk%LATE ( 10 u9/l 07/19/88

I 2,4-OINITROTOLUENE ( !0 ug/l 07/19/882,6-DINITROTOLUENE ( 10 . ug/! 07/19/88
OI-N-OCTYLPHTHALATE ( !0 ugll 07/19/88

|
|
1
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II
TABLE2.15.2
(continued)

SEHIUOLAT]LEHAZARDOUSSUBSTANCES i
. ....... ..... .... ........................................................................ .... . .... . .... ....

DUPLICATE DATE
PAR_ETER VALUE VALUE UNITS COLLECTEO

W

FLUORANTHENE (10 ugll 07/19/88
FLUORENE ( lO ugl[ 07119/88 I
HEXACHLOROOENZEHE ( 10 ug/[ 02/19/88
HEXACHLORO8UTAOIENE ( 10 ug/l 01119i88 mm

HEXACHLOROCYCLOPENTAOIENE, ( lO Ug/] 071L9/88 II
HEXACHLOROETHkNE ( 10 ug/] 07/19/88
[NOENO([,2,3.CD_YRENE ( I0 ug/I 07119/88
]SOPHORONE ( 10 ug/] 07/19/88 liI B

'. 2-_THYLNkPHTH_ENE ( 10 ug/l 07119/88 U

..... 2-MEIHYLPHENOL ( I0 ug/I 07119/88
4-1_THYLPHENQL ( I0 ugll 071i9188 mi
NAPHTHALENE ( lO ug/I 07/19/88 U
2-NITROANiL[NE ( 50 ug/I 07/19/88
3-NITROANILINE ( 50 ug/I 07/19/88 iwg
4-N[TROANIL[HE ( 50 ugtl 07119/88 II
NITROBENZENE ( 10 ugll 07119t88
2-NIFROPHENOL ( I0 ug/I 07119188
4-NITROPHENOL ( 50 uq/] 02/19/88
N-NITROSOOI-N-PROPYL_INE ( I0 ugtl 02119188 WII

N-NITROSOOIPHENYLkfflNE ( I0 ug/I 07/19188
P-CHLORO-ft-CRESOL ( I0 uq/[ 02/[9188 tm
PENTkCHLOROPHENOL ( 50 uql[ 07/19/88 II
PHENANTHRENE ( I0 ugtl 07/19/88
PHENOL ( I0 ug/l 07/19/88 lm
PYRENE ( I0 ug/I 07119188 li
1,2,4-TRICHLOROBENZENE ( lO ug/l 07/19/88
2,4,5-TR[CHLOROPHENOL ( 50 ugll 07/19/88

2,4,6-TR]CHLOROPHENOL ( I0 ug/l 07119/88 " I

!
POLYCHLORINATEOBIPHENYLS

.......... . .... . ...... . .... ......................... ......... -........ ......... ..-. ............ ..._._.-....

I
PARAMETER VALUE UNITS COLLECTEO

..... . ............. ..... .... ........ .... .......................--.- ......... ......---- .... - ............ ...

mm

PCB ( 1 ug/l 02/[9188 I

I



I
T_LE2.15.3

UNCLABORATORYANALYSIS

t H-04c _AGENTAROUNDTHREE

O[SSOLVEOGASESMO REOOXCOUPLES

I ...... ..-............. ....... . ...... .................................. ..... . ....... ..... ..................DUPLICATE DArE
PARANETER VALUE VALUE UNITS COLLECTED

I ...... .... ...................... .... .......................,......... .... ...................... .... .......

ARGON 0.36 0,35 cc/l (STP) 07/19/88
OXYGEN 0.23 0,22 cc/l (STP) 07/19/88
NITROGEN 15,63 16,14 cCl[ (STP) 07/19/88

t CARBONDIOXIDE 8,750 7,520 cc/[ (STP) 07/19/88REIHANE 0.312 0.374 cc/l (STP) 07/19/88
ETHANE 0.010 O,OlO cc/] (STP) 07/19/88

l C-3 ( 0.001 ( O.OOl CC/](STP) 07/19/88• C-4 _ O.OOI ( 0.00| cc/_ (STP) 07119/88
C-5 ( 0,001 ( 0.001 cc/] (STP.) 07/19/88

I C-6 (O.OOI ( 0.00! ccll (STP) 07/19/88SUnOFC02 33.05 cc/] (STP) 07/t9/88
TOTALGAS 25,292 24,&14 cc/] (STP) 07/19/88
ANBONIA 3.06 3.09 Ig/l 07119/88

I NITRATE (1,00 (l.O0 lgll 07/19188TOIALIRON 0,080 0.0_0 mg/] 07/t9/88
FERROUSIRON ( 0.02 ( 0,02 lg/l 07/1g100

I TOTALARSENIC 0,0030 0,0030 ag/] 07/19/88ARSENIC[]] ( 0,0010 ( O,OOlO |g/[ 07/19/88
TOTALSELENIUR (0.001 ( 0.001 _/l 07/19188

I IO0[OE 330 350 ugll 07/19188]ODATE ( 20 ( 20 ug/] 07/19188

!
I q

I
!
1
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I
T_LE2o15.4 i

_ESS_ _ FLOg

H-04c B_ENTAR_ THREE I

PS! PSI 8PH , lm
_TE fig _ P_.KER _L_ P_KER FL_ RATE C_Nr5 ii

07112188 ,09:39 67 73 00 PU_OFF
07112188 09:30 67 73 00 PACKERINFLATED _iB
07/12188 09:_ 67 02 25 _ _ _:55
07/12/88 10:05 67 O0 12 OECREASI_FLOgRATE i
07/12188 I0:10 67 O0 11 II
07112188 I0:18 67 O0 09 PUMPOFF10:23
07/12/88 10:33 67 70 00 OEFLklEPACKER BN

:.. 07/12188 10:40 _ 72 00 PUHPON II
:. 07112188 i0:45 65 71 22
._ 07/12/88 10:52 64 70 30 ,=,

07/12188 10:57 62 69 4S n
07112108 11:15 _ 62 43 J

07112188 II:30 51 57 40
07/12/88 11:45 46 52 40 _ '
07112188 12:00 41 47 45 I
07i12/_ 12;30 _ 38 43
07/L21_ [3:00 23 29 45 i
07/12/_ 13:15 18 24 46 _CREASI_FL_ RATE II
07112180 13:25 15 21 42
07/12/_ 13:30 14 _ 40 I

07112188 13:35 13 19 27 i
07/12188 14:00 11 17 17 U
07tl2/88 14:_ _ 15 13
07/13/8b 07:30 02 _ 05
07113188, 14:_ 00 _ 05 _
07114/_ 07:_ 00 OI 05. I_LATEP_ER 07:45
07114188 16:00 00 OI 05 i
07/15/88 07:30 00 14 03 ,.II07/151_ 14:30 O0 16 03
07/15/_ 15:00 00 17 03

I07/15/N 15:30 00 17 03
07/15/88 16:00 00 17 03
07/16/88 07:00 00 18 03

07116188 15:00 O0 19 03 i.,
07/17/80 08:30 O0 22 03 li
07117188 18:15 O0 22 03
07118188 07:30 00 22 03 ' i

07118188 15:30 00 21 03 i
07119188 07:00 00 24 ,03
07/]9/88 14:30 00 14 04 P_ _F 14:40

I
I"
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Figure 2.15.1. Graphs of alkalinity and chloride from third round serial

I sampling at well H-04c Magenta.
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Figure 2.15.2. Graphs of"divalent cations and iron t'romt,hird round serial

sampling at well H-04c Magenta. i
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!
I 2.16 SUMMARY OF MAGENTA WELL H-O6c, ROUND THREE

Well Characteristics

I Well H-06c is located approxinmtely 2.7 miles northwest of the center of the

WIPP site at an elevation of 3,349 feet above MSL, to the top of casing

I (Gonzales, 1989). The total depth of the hole is 741 feet BTOC. The hole is
'casedto a depth of 699 feet BGS, completed open hole below the casing, and

I 'perforated in two intervals accessing the Mmgenta and Culebra Dolomites.

Bridge plugs have been set below the Magenta and Culebra Dolomites at 534 and

I 641 feet BTOC, respectively. Currently only the Magenta Dolomite isaccessible. The source of water sampled from this well is the Magenta

Dolomite Member of the Rustler Formation located at a depth interval of 490 toI: 514 feet BGS (Stensrud, 1986).

I Sampling Process

This well was sampled using a Bennett model piston pump. An Aardvark model

I sliding end inflatable packer isolated the pump intake from stagnant water
above it in the well bore. The pump intake was set at a depth of 483 feet

I BTOC.

i Pumping began on 07/19/88 and ceased on 07/26/88. The average flow rate wasapproxi,mtely 13 gph during the sampling period. Serial sampling began on

07/22/88 after 1,000 gallons of water had been pumped from the weil. Five

I consecutive daily samples were collected and analyzed. Serial sampling ended

and final samples were collected on 07/26/88 after approximately 2,200 gallons

I of water had been pumped from the well.

IU Field Chemistry Summary
Procedures used in the field chemical analyses are described in the WIPP

I Geotechnical and Geosciences Procedure Manual WP 07-2.

Field chemical analysis showed alkalinity at approximately 52 mg/l during the

I serial sampling period (Figure 2.16. I).

I concentration was nearly constant at approximately mg/l (Figure
Chloride" 410

2.16.1).

I
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I
Divalent cations remained nearly constant at approximately 41 meq/l (Figure

2.16.2).

!
Total iron concentrations dropped from approximately 0.6 on the first sampling

day to approximately 0.3 mg/l on the second and succeeding sampling days. I
I

Ferrous iron remained at approximately 0.3 mg/l throughout the sampling

period, until the final day of sampling when ferrous iron was reported at 0.15 I

mg/l (Figure 2.16.2). @

IThe water pH value remained at 7.8 SU throughout the serial sampling period.

_:_ Physical Parameters

Values for Eh ranged between 111 and 132 mV relative to the SHE during the

sampling period. I

The water temperature varied between 21 and 22°C. I

Specific gravity was 1.003 at 21.3°C on the final day of sampling. I
I

Specific conductance was measured at 5,320 and 5,300 umhos/cm at 25°C on the

first and final days of sampl_ng, respectively. I

m

Final Sample Collection I
I

. Final samples were collected after the analyzed field parameters stabilized.

• Samples were taken following the procedures outlined in the WIPP Geotechnical I
?, m' " and Geosciences Procedure Manual WF 07-230.

• ISamples were collected and sent to ITAS, UNC analytical laboratory, Sandia

National Laboratories, and the EEG, Samples collected for full suite radio- ah

nuclide analysis were sent to WAESD. Archival samples were also collected for I

the WIPP project.

I
I
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l General Observations

The water from well H-06c was not effervescent.

I
There were very few particulates observed on the 0.45-urnfilters after samp-

llng each day.

I Tabular data are presented in Tables 2.16.1, 2.16.2, 2.16.3, and 2.16.4.
These tables list results from serial sampling, ITAS laboratory analyses, UNC

I laboratory analyses, and pressure versus flow data, respectively.

Figures 2.16.1 and 2.16.2 graphically depict serial sampling results and the

l degree of stabilization achieved. Figure 2.16.3 illustrates the general water

quality of well H-06c utilizing Stiff, pie, and Piper trillnear diagrams.

I
There were no problems encountered in sampling well H-06c.

1
Serial Parameter Comparisons With The Previous Rounds

I Data from serial sampling field analyses compare favorably over the past threerounds. Most chemical and physical parameters were nearly identical at the

i time of final sampling for each round. The only exceptions were total andferrous iron values which were much lower during the second and third rounds.

The variable iron values may be related to the fact that during the round one

i sampling a packer was not set in the well while rounds two and three utilized

a packer.

Pump flow rates for the round two and three sampling episodes were quite

similar, though different from the round one sampling. The round one flow
rate was 24 gph and the total volume pumped was 7,000 gallons. Round two and

three average flow rates were 12 and 13 gph respectively with 4,700 and 2,200

i gallons pumped.

I
I
!
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T_(_LE2.15,1 I

S£RIAL_MIPLEC_HISTRY i

H-tM,c 11_6EHTAROUIIOTHR[E I

SA_LE DOPLICATE 6ALLONS DATE I
N(MBERP_,MIEI'ER VALUE PALUE UNITS PtMPED COLLECTED U

I ALKALINITY 50.9 51.L moll I000 07/22188 I
2 ALx_mtTv 5t._ 5_.t ,0/I _300 07/23/8e qlMM

3 ALKALINITY 51.5 52.1 m�/I 1500 07124188 Mim

4 _K_INITY 52.1 5l .4 _/I i_ 07/25/80 n
5 ALxALIIIITY 52.5 52.t ao/i 2200 07/25/88 m

t ca.onto( 4o9 4_ Wl tooo 07/22180 I
2 C_I_ 412 4t0 _/I t_ 07123189
3 C_l_ 410 4_ _/i 1_ 07/24/_ I
4 C_i_ 4_ 4tl _/l t_ 07/25/88 I
5 C_I_ 4_ 407 _l 2_ 07125188

i

I Oil/ALENI'CATIlMS 40.7 40.9 aeq/I I000 07122188 I
2 OII/ALENTCATIONS 40,5 40,5 eeq/I 1300 07123188
3 OIVALENTCATIONS 40,8 40,9 lleqll IM)O 0.7124188 I
4 OIV_T CATI_ _.9 40.9 _l 1_ 07/25/_ I
5 OlV_T CATI_ 41.4 41.2 _l 2_ 07125188

I
I TOTALIRON 0)5_ 0.57 io./I 1000 07/22/98
2 rOTALIROII 0._ 0'_ Ig/l 1300 07/_/_ dial

3 TOTALIRON 0.31 0.31 ag/l 1500 07124180
4 TOTAL[_ 0,_ 0,35 W] I_ 07/25/_ i

5 TOTALl_ 0._ 0.32 _/I 2_ 07t25/98

I.,,

I FEIUIOUSIROH 0,33 0,33 _/I I000 07/22188
2 I:_ IROII 0.29 0.29 IO/I 1300 07/23188 I
3 FEIIIIOUSI_ 0.28 0,2_ a�ll IM)O 07124199 I
4 FE_ l_ 0.28 0._ _l l_ 07/25/89

5 FEI_WIJ$lflOi 0.15 0.15 mqtl 2200 07125188 i

I pH 7,8 I000 07/22/88
2 _ 7,8 1360 07/23/88 i
4 _ 7.0 t_ 07/25/88 ii
5 PH 7,8 2200 07/26/88

I
I
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I
1 T/_IILE2.16.1" (conttnued)

I S_PEE OUPLICATE 6kLLONS D_TENUnSERP_kRETER VkLUE WLUE UNITS PUnPED COLLECTED

I I Eh 115 19 I000 07122188
2 Eh 132 uV 1300 07123188

I 4 Eh 125 iV ,1900 07/25/865 Eh tII iV 2200 07/26188

I I TEII_RATI_ 21.5 C I000 07/22/882 TEnPERkTURE 21.# C 1300 07/23/88
4 rE_r_ 21.8 c 1900 07125188

•1 5 TERPERkTURE 21,4 C 2200 07126188Ilnqmlm

• n ! SPECIFIC6itkVfTT 1,002 ! 21.2 C tO00 07122188

iii 3 SPECIFIC6P,AVITY 1.003 I 2t,4 C 1600 07124188
5 SPECIFIC6PJWITY 1.003 ! 21,3 C 2200 07126188

m i SPECIFICCOliOUCTIkNCE 5320 I +25C umhoo/cm lO00 07/22/88

i 5 _CIFIC COtiOUCTIMICE 5300 I 25 C ulhos/ctl 2200 07126188

I
!

!
I
I
I
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II
TABLE2,16.2 I

ITASLABORATORYRESULTS i
H-06c NAGENTAROUNDTHREE II
E_RAL CHEH[STRY_OANIONS ==

Z
..... ....---.----.--._.._-._._..o-_.wm_....._..._...._.._._m_._.._. ....... ......................... .... . ....

OU_[CATE OATE
PARA_TER VALUE VALUE UNITS COLLECTED

----------------------------------------------------------------------------------------------------------ALKAL]___Y(HCO3r) 52 mg/I 07/26/88 i
ALKALINITY(C03) 0 mg/l 07/26/88
8ROHIDE ( 2 mg/] 07126/88
CHLORIDE 390 moll 07/26/88 i
CYANIDE,TOTAL ( 0,02 mg/l 07/26/88
FLUORIDE 2.0 og/l 07/26/88
[O0[OE ( 2.0 mg/l 07/26198 i

"' NITRATE ( 0.02 mgll NO3-H 07/26/88 m
pH 7.19 7.21 -- 07/26/88
PHENOL[CS ( 0.005 mq/l 07/26/88 i
PHOSPHATE,TOTAL 0.02 mgliT-PO4-P 07/26188 m
RESIDUE,FILTERABLE1180C 4800 ag/l 07/26188
RESIDUE,NONFILTERABLE1105C 29 _II 07126188 =m=
SPECIFICCONOUCTANCE 3860 3880 umhos/cml125C 07/26/99 i
SULFATE 264)0 mgl[ 07/26188
TOTALORGANICCARBON ( l.O ( l,O mgll 07/26/88

t
!
!

" "' i

!
!

!

2-Z26 i
=



I
"!I

TABLE2.16,2
(continued)

I CATIONSANDTRACEMETALS

DUPLICATE ACID 0[.WATER DATE
I PARAMEIER VALUE VALUE 8LANK BLANK UNIIS COLLECIED
I

,

r

i ALUMINUM (t 0 ( l,O (0,1 (O,l lg/l 07/26188
ANTIMONY (0 50 ( 0.50 (0,05 (0.05 uqll 07/26/88
ARSENIC (0 0050 (0,005 (0.005 mqll 07126188
BARIUM (0 050 (0.050 (0.005 (0,005 mqll 07/26/88

BERYLLIUM ( 0 050 ( 0,050 (0.005 ( 0,005 mgll 07/26188BORON 2 4 2.4 ( O.Ol ( 0.01 =g/l 07/26188
- CAONIUN ( 0.050 ( 0,050 ( 0.005 ( 0,005 mg/l 07/26/88

CALCIUM 590 590 lgll 07126188' CESIUM (0.060 (0,060 (0,06 (0,06 _II 07/26188
CHROMIUM ( 0,10 ( 0.10 ( 0.01 ( 0.01 _tl 07/26/88

i C08kLT ( 0,10 ( O.lO ( 0.01 ( 0.01 mgll 07126188COPPER ( O,lO ( O.lO ( 0,01 ( O.OI mg/l 07/26/88
IRON 0.40 0.40 ( 0.01 ( 0.01 ag/I 07/26188
LEAO ( 0,50 ( 0.50 ( 0.05 ( 0.05 mq/] 07126/88

LIIHIUN 0.22 0.22 O.Ot O.Ol mq/I 07/26/88HAGNESIUN IlO 170 mg/l 07/26/88
MANGANESE ( 0.050 ( 0.050 ( 0.005 ( 0.005 ug/i 07/26/88

I MERCURY ( 0,0002 moll 01/26/88MOLYBOENUN ( 0,10 ( 0.10 ( 0.01 ( 0.01 mqli 07/26188
NICKEL ( 0.30 ( 0.30 ( 0.03 ( 0.03 ig/l 07/26188

i POTASSIUM 18 18 mgll 07/26188SELENIUM (0,050 (0,005 (0,005 ug/l 07/26/88
SILICA 5.4 igll 07126/88
SILVER ( 0,10 ( O.lO ( 0.01 ( 0.01 ig/l 07/26188

I SODIUM 640 630 ig/l 07/26/88SIRONIIUB 9.4 9.3 ( O.OI ( 0.01 mgll 07/26188
rHALLIUN ( 0.050 ( 0.005 ( 0.005 mg/] 07/26188

I [[TANIU_ ( O.tO ( O.tO ( 0.01 ( 0.01 Igt] 07/26/88 ,.VANAOIUM ( 0.[0 ( 0.10 ( 0.01 ( 0.01 iq/l 07/26/88
ZINC ( O.lO ( O.tO ( 0.01 ( O.OI ig/i 07/26/88

I
I
I
I
I
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I
TA8LE2,16,2
(continued)

I

VOLATILEHAZARDOUSSUBSTANCES I
.......... . ..... ...............................................,.......... ..... .w. ..... .. ...... . ..........

DUPLICATE TRIP TRIPBLANK DATE I
PARAHETER V_UE VALUE BLANK DUPL[CATEUNITS COLLECTED I

ACETONE ( 10 (lO (10 ug/[ 07126/88
BENZENE ( 5.0 ( 5,0 ( 5,0 ugll 07126188 W
2-BUT^_ ( lO_ (lO ( I0 uB/l 07/26188
8R_ORN ( 5,0 ( 5,0 ( 5.0 ug/I 07/26188 1
CARBONOIS_F[OE (5.0 ( 5,0 ( 5.0 ug/l 07126/88 I
CARBONTETRACHLOR[DE ( 5,0 ( 5.0 ( 5.0 uqtL 07126/88
CHLDRO_NZENE ( 5.0 ( 5.0 ( 5.0 ug/] 07/26/88 lm

CHLOROO[BROHOBETHkNE( 5.0 ( 5.0 ( 5.0 ug/] 07/26/88 ii
. CHLOROETHANE ( 10 ( I0 ( lO ug/l 07/26t88

2-CHLOROETHYLVINYLETrR ( [0 ( I0 ( lO ugll 07/26/88
CHLOROFORN ( 5.0 ( 5.0 ( 5.0 ug/l 07/26/88
CIS-I,3-O[CHLOR_RO_ (5.0 ( 5.0 ( 5.0 ug/l 07/26/08 I
OICHLOROBROMKTH_ ( 5,0 ( 5.0 ( 5.0 ugtl 07126/88
I,[-DIC_OROETHk_ ( 5.0 ( 5,0 ( 5.0 uQ/] 07126188 1
[,2-D[CHLOROET_ ( 5.0 ( 5.0 ( 5,0 ug/l 07/26/88 I
I,I-OICHLOR_THYLE_ ( 5.0 ( 5.0 ( 5.0 uq/] 07/26/88
1,2-OICHLOROPROPkNE ( 5.0 ( 5,0 ( 5.0 ugll 07/26t88 m
ETH_LBENZENE ( 5.0 ( 5.0 ( 5.0 ug/] 07/26/88 II2-_XAN_ _ ( lO ( lO ( lO ug/! 07/26/88
RETHYL8ROR[_ ( ]0 ( lO ( [0 ug/I 07/26/88
METHYLC_OR[_ ( lO ( [0 ( [0 uqt] 07126188 1
4-_THYL-2-_NT_ ( lO ( lO ( lO ug/] 07/26/88 B
_THYLE_C_I_ ( 5.0 13 7.4 ug/l 07/26t88
STYRENE ( 5.0 ( 5.0 ( 5,0 ug/] 07/26188 Bi
I,I,2,2-TETR__[_ ( 5.0 ( 5.0 ( 5.0 ugl] 07/26/88 I
TETR_O_THYLE_ ( 5.0 ( 5.0 ( 5.0 ug/] 07/26/88
TOLUENE ( 5.0 ( S.O ( 5,0 ug/i 07126188 i

( 5.0 ( 5.0 ( 5.0 uq/] 07/26188 ,1[R_-1,2-OIC_THYLE_
• TRkNS-I,3-O[C__NE ( 5.0 ( 5,0 ( 5.0 ug/] 07/26188

[,t,I-TRIC_T_, ( 5.0 ( 5.0 ( 5,0 ug/] 07/26/88
I,I,2-TRIC_T_ ( 5.0 ( 5.0 ( 5,0 u_l 07/26/88 1
TRICHL_THYLE_ ( 5.0 ( 5.0 ( 5,0 ug/I 07126/88 1
VINYL_ETATE ( 10 ( I0 ( I0 ug/] 07126188
VINYLCHLORI_ (lO ( 10 (10 ug/! 07/26/88 m
TOT_XYLEMS ( 5.0 ( 5.0 ( 5,0 ug/I 07126188 I

!
I
I
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i TABLE2.16.2
(continued)

I SENIVOLATILEHAZARDOUSSUBSTANCES
._ DUPLICATE DATE

i PARARETER VALUE ,V_UE UNITS COLLECTED•.----------------------....---...-,....-.........--.-----------...,.----.-....................... ...............

I ACE_HT_E (10 uqll' 01/26/88
ACE_THYLENE ( I0 ug/l 07126188
ANTHRACENE (10 Ugl[ 07/26188
BENZO(k)ANTHRACENE ( lO ug/I 07/26188

., i BENZO(A)PY_NE ( tO ugll 07/26168
HD 3,4-DENZOFLUORANTHENE ( lO ug/] 07/26/89

BENZ_6,H,l )PERYLENE. ( I0 ug/l 01/26t88

._ BENZOICACID ( 50 ug/l 07/26/80BENZ_K)FLUOflARTHEHE ( lO ugtl 07/26188
.... BENZYL_CO_L ( I0 ug/] 07/26198
. 615(2-CHLOR_T_IY)_TH_ ( 10 u9/1 07/26198

I BI_ 2-C_OR_THYL)ETHER ( tO u9/] 07/26/99
O[_2-CHL_I_YL ETrR ( 10 ug/I 07/26/99
BIS(2-ETHYLHEXYL_HT_ATE ( 10 ug/[ 07/26/88

i 4-__NYL _HYL ETrR ( _0 ug/[ 01/26168BUTYL_HZYLPHT_LATE ( 10 ug/! 07/26/09
4-CHI.OROMILlEE (10 Ug/I 07126188

I 2-CHI.ORONAPHTH#H.ENE (10 ug/I 07/261882-CHLOROPHENOL ( lO ug/I 07/26/68
4-C__HYL _ENYLETrR ( I0 ug/I 07126189

. I CHRYSENE (tO ug/I 07126/88

l D]BENZO(A,H)ANTHRACENE ( lO ugll 07/26/88
DIBEHZOF_AR ( lO ug/l 07/26188
1,2-DICHLOROOENZENE (10 ug/] 07/26188

I t,3-OICHLOROIENZENE (tO ugll 07/26/881,4-DICHLOROBEHZENE ( 10 ug/[ 07126/98
3o3'-O[CHLOROBEHZ[D[NE ( 20 ug/[ 07/26168

I 2,4-DIC__L ( 10 ug/[ 07126188 ,,: DIETHYLPHT_ATE ( lO ug/I 07/26/98

i 2,4-DIHETHYL_L . ( 10 ugl] 07/26/88

i. 4,6-OINITRO-O-C_ _ ( 50 ugtl 07/26188
'. 2,4-DINITROPHENOL ( 50 ug/I 07/26198

DIETHYL_T_ATE ( lO ug/[ 07126180
DI-N-BUTYL_T_kTE ( 10 ugtl _7/26/88

I 2,4-0[N[TROT_ (I0 Ug/[ 07/26/88'2,6-DINITROTOLUENE ( lO ug/] 07126188
OI-N-OCTYLPHTHALATE ( lO uq/l 07126189

I
a
I
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TABLE.2.16.2
(contlnued)

SENIVOLATILEHAZARDOUSSUBSTANCES I
gB

DUPLICATE DATE
P_RMETER V4LUE V/CUE UNITS COLLECTED I

............'.............,......... .... ...................--............ .... ........ ........ .. ........... . I

FLUORkNTHE_ ( I0 ug/I 07/26/88 I
FLUORENE ( 10 uq/I 07126188 l
HEXACHLO_I_NZENE ( I0 ug/I 02126188
HEXACHLOROBUTADIE_ ( I0 ug/I 07/26188 I

HEXACHLOI_OCTCLOPENT_IENE ( lO ug/I 01/26/88 I
HEX_HLOROETH_ ( I0 ug/I 07/26/88 1

" [NOENO(I,2,3-CD)PYREIE ( 10.. ugtl 02/26/88
•., ISOPHORONE ( 10 ug/] 07/26188 I

2-tIETHYLN_g=IITt_I.ENE (io ugtl 07126188 I
.:,

'" 2-_THYLP_L ( I0 ugtl 07/26188,
": 4-tIETHTLPHENOL ( 10 ugll 07126188 I

N_°HTHkLENE ( lO ug/l 07/26188 II
2-NITRO_iLINE ( 50 ugtl 07/26/88
3-NITRO_ILINE ( 50 ug/l 07/26188
4-NITROMILINE ( 50 ugll 02/26/88 I
NITROBENZENE ( lO ug/I 07t26/88 1

2-NI[ROPHEMOL ( 10 ugtl 07126188
4-NITROPHEIIOL ( 50 ugl[ 07/26188 I
N-NITROSOOI-N-PI_YL_IME ( 10 Ugll 07126188 II
M-MITROSOOIPHEMYLNIINE < lO ug/I 02126188
P-CHLORO-N-CRESOL ( I0 ug/J 01/26188 i
PENTACHLOROPHENOL ( 50 ugll 07126188 I
PHEI_NTHRENE ( I0 ugll 07156188
PHENOL ( lO ug/l 07126188
PYRENE ( I0 ugll 07126/88 I
1,2,4-TRICHLOROBENZENE ( 10 ug/l 07126188 li

2,4,5-TRICHLOROPHENOL ( 50 ug/l 07/26188

2,4,6-TRICHLOROPHENOL ( 10 ug/I 07/26/88 ,. I
Iii

I
POLYCHLORINATEDBIPHENYLS

....... ............................. .... ..............................-.. .... ..-. .... ........._.. ...... ...

_TE IP_ETER VALUE UNITS COLLECTED
........ ... .... .......-.......................................,....--........................... ..... .......

II

PC8 ( I ug/i 01126188 g

I
I
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I TAOLE2.16,3

UNCLkOORATORYANALYSIS

I H-06c HAGEHTAROUNDTHREE
OlSSOLUEOGASESkHOREDOXCOUPLES

OUPLICATE OATE
PARABETER VALUE VALUE UN]TS COLLECTED

m . ...,_......._ ..........,................................................................... _.................
ARGON 0.79 0.53 cc/l(STP) 07/26/88
OXYGEN 0.71 0,78 cc/i(STP) 07/26/8B
NITROGEN 22.35 23.,52 cc/i(STP) 07/26/88

I CARBONDIOXIDE 2.940 4,310 ' cclJ (STP) 07/26188METHANE 0.033 0.038 cc/i (STP) 07/26/88
ETHANE ( O.OOI ( 0.001 cc/] (STP) ' 07/26/88

I C-3 ( 0.001 ( 0.001 cc/] (STP) 07/26/09• C-4 ( 0.001 ( O.OOl cc/I (STP) 07/26/88
C-5 ( 0.001 ( O.OOi cc/] (STP) 07/26/88

.am C-6 ( O.OOt ( O.OOI cc/[ (STP) 07/26/88

l SUMOFC02 25,67 cc/L(STP) 07/26/80
TOTAL6AS 26.823 29.t78 cc/] (STP) 07/26/98
AHHONIA 0.06 0.04 Mt I 07/26/88

I NITRATE ( O.tO ( O,tO i9/] 07/26/88TOTALIRON q.530 0.530 ngl] 07/26/00 '
FERROUS[ROll O.{t ' 0.40 mg/] 07/26/89

I TOTAL.ARSENIC ( 0.0010 ( O.OOlO ag/I 07/26/88YGTALSELEHIUH _.d.O01 ( O.OOt egll 07/26/09
IODIDE 70 70 ug/] 07/26/00

i ]ODATE ( 20 ( 20 ugl] 07/26/00

I
• 'l "'

g
II
i

I
I
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I
Tk61.E2,16.4

PRESSUREkiloFLOE

_ H_aENTkROUNOTHREE I
I

e e _ n t e a e _e_t g_ e t e i _t o lelitllill_t oi t_l_lei_ltlitt il_ _i tilt oltlOIlllll t_t O etlli_l_llt e

PSI PSi gl_

OAT/ TIHE kOOq/EPkCKER eELOEPkCKER FLOERATE COItilENTS, i

07119/88 I1:16 72 94 IX) _ OFF i
071t9198 11:45 72 BI O0 PACKERINFLATED li
071t9198 _:52 72 51 16 PtMPON11:50
07/19/88 12:30 73 48 17 i
07119188 12:45 12 46 17 OECREASEFLOE I
02119/88 13:00 72 49 15
01119188 13:15 72 49 15 mi

07119198 13:30 73 48 15 I
07/19/98 15:00 72 49 15 t

07120198 08:30 73 40 17
07120198 15:00 72 44 15 . _OEREI)IJCEO12:00 I
02121188 07:30 72 44 13 I
07121188 15:00 72 44 15
07122186 07:30 72 43 14 I
07122198 15:00 72 43 13 I
07123198 08:00 72 43 14
07123198 18:00 72 42 14 i

07124198 06:30 72 42 13 I
07124166 i&:OO 12 43 12 i

07125188 07:30 72 42 13
07/25/98 15:3U 72 42 12 i
07126198 07:00 72 42 12 m
07126198 13:00 72 41 13 PW OFF13:10

!

|
I
I
I
I
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Figure 2.16.1. Graphs of alkalinity and chloride from Zhird round serial

I sampling at well H-06c Magenta.
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Figure 2.16.2. Graphs of divalent cations and Iron from third round serial

•. sampilngat wellH-06o Magenta. I
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I 2.17 SUMMARY OF MAGENTA WELL H-05c_ ROUND THREE
Well Characteristics

l Well H-05c is located approximately 2.7 miles northeast of the center of theWIPP site at an elevation of 3,506 feet above MSL, to the top of the casing

i (Gonzales, 1989). Total depth of the drilled hole is 1,076 feet BGS. Thehole is cased to a depth of 1,024 feet BGS. Below the casing the well is

completed open hole, but the casing is also perforated at two intervals

accessing the Magenta Dolomite and the Culebra Dolomite. Bridge plugs have

been set below the Magenta Dolomite at 837 feet BTOC, and below the Culebra

'Dolomite at 935 feet BTOC. Currently only the Magenta Dolomite ts

accessible. The source of water sampled from this well £s the Magenta

:i Dolomite Member of the Rustler Formation, located at depths of'788 to 812 feet
g

BGS (Stensrud, 1986).

i Sampling Process

This well was sampled using a Bennett model piston pump. Initially the pump

l assembly was set at 575 feet BTOC, on 08/09/88. Water was pumped at approxi-

mately 41 gph for 24 hours lowering the column of water in the weil. The pump

I the intake located at 759 feet BTOC. Aassembly was then lowered SO that was

Baski inflatable packer isolated the pump intake from stagnant water above it

in the well bore. Removing a portion of the water column from the well
reduced the pressure above the packer lessening the probability of equipment

J failure.

Regulated pumping began on 08/10/88 and ceased on 08/18/88. The average flow

rate was approximately 10 gph, although flow rates varied daily. Usually pump

flow rates decreased to near zero overnight and were readjusted each morning

l to 13 or 14 gph. Serial sampling began on 08/15/88 after 1,900 gallons of

water had been pumped from the weil. One serial sample was taken daily for

l four consecutive days. Serial sampling ended and final samples were collected
on 08/18/88, after approximately 2,500 gallons of water had been pumped from

l the weil.

i Field Chemistry SummaryProcedures used in the field chemical analyses are described in the WIPP

Geotechnical and Geosciences Procedure Manual WP 07-2.

-!
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Field chemical analysis showed alkalinity values steady between approximately

57 and 58 mgll (Figure 2.17.1). Ii

Chloride content remained fairly constant ranging between 1,030 and 1,040 mg/l

(Figure 2.17.1). I

Divalent cations remained constant at approximately 42 meq/l (Figure 2.17.2). I

_. Total iron concentrations decreased from the day one high of approximately 0.8 I
mg/l to approximately 0.7 mg/l on the second day. Ferrous iron values follow-

......._ ed the same general trend as total iron (Figure 2.17.2). i

The water pH ranged between 7.8 and 8.1 SU over the course of serial sampling. I

Physical Parameters

Eh values ranged from 37 to 45 mV relative to the SHE. i

The water temperature varied between 22 and 23°C. I

Specific gravity was 1.008 at 22.1°C on the final day of sampling. I

Specific conductance remained at approximately 8,400 umhoslcm at 25°C over the
|course of the sampling period..;.

"L' i
- Final Sample Collection "

Final samples were collected after the analyzed field parameters stabilized.
i

taken following the procedures outlined in the WIPP Geotechnical ISamples were

and Geosciences Procedure Manual WE07-230.
ii

Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia I

National Laboratories, and the EEG. Samples collected for full suite radio- II
lnuclide analysis were sent to WAESD. Archival samples were also collected for

the WIPP project. I
i

i |
2-237

!



!

I General Observations
the water from well H-05c was slightly effervescent.

!
Particulates were observed on the 0.45-um filters after sampling each day.

l The amount of particulates decreased as sampling progressed.

Tabular data are presented in Tables 2.17.1, 2.17.2, 2.17.3, and 2.1i.4.

! ,These tables list results from serial sampling, [TAS laboratory analyses, UNC

laboratory analyses, and pressure versus flow data, respectively.

!
Figures 2.17.1 and 2.17.2 graphically depict serial sampling results and the

l degree of stabilization achieved. Figure 2.17.3 illustrates the general water
g
• quality at well H-05c utilizing Stiff, pie, and PiPer trilinear diagrams.

!
Serial Parameter Comparisons With Th_ Previous Rounds

j Serial sampling data from rounds two and three tended to exhibit greaterstability than data from round one. Generally, most parameters are in good

agreement between the three rounds of sampling. Values for iron were slightly

i greater in round three than round two.

I Average purge volumes and flow rates were 2,500 gallons and approximately 10
U

gph for round three, 1,900 gallons and 10 gph for round two, and 5,800 gallons

l and 13 gph for round one.

| ,.

!
!
!
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TASTE2.17.1

SERIALSMI_.E_EHISTRY ii

H-05c HAGEHTARgUHOTHREE I

_LE OUPLICATE GALLONS OATE i
HUflOERPA_AHETER VALUE 9ALUE UNITS PU_D COLLECTED D

t ALXALINITY 57,0 57,5 ag/I 1700 08/15/99 i
2' ALKALINITY 57.2 57.5 _/I 2000 08116180
3 ALKALINITY _.0 57,2 _il 2300 08t17/88
4 _KALIN!rY 57.5 57,5 911 2500 08118199 i

g

l _1_ 1040 1040 _/1 1900 08115199 t
:: 2 CXLORIOE 1030 1040 sg/i 2000 08116188 ii

3 C_Oti_ t030 1030 _/I 2300 00/17/88 i

4 CHLORIDE 1030 1030 _/1 2500 08118198 I
i

t OIV_ENT_TI_ 4|.6 41.6 _/| 1900 08/15/88
2 OlVALENTCATIONS 42.0 42.3 aeq/I 2000 08116166 i
3 OIV_L£N/CATIONS 42.0 42.2 leq/| 2300 08117199 mP

4 0IVALEHTCATIONS 42.0 42.1 aeq/I 2500 08118188

!
! TOTALIRON 0.79 0.00 mg/I 1900 08115189
2 TOTALIRON 0.70 0.72 ig/I 2000 08116188 mi
3 TOTALIROi 0,94 0,90 ng/I 2300 08/17/99 li
4 TOtALIRON 0,67 0.71 Ig/I 2_0 08118/98

I FERIIOUSIRON 0.53 0.52 IxJ/I 1900 08115199 l
2 FERROUSIRON 0.59 0.60 Ixj]l 2000 08/16/88
3 FERROUSIRON 0.73 0.76 Im./I 2360 08117199 mm
4 FERROUSILION 0.57 0.57 n9/l 2500 08/18199 " II

I PH 8.1 1900 08115199 I
2 pH 0.0 2000 08116/98
3 pH 7.9 2300 08/17/99 mm

4 pH 8.1 2500 09118199 i
HD

2 Eh 37 lIV 2000 09116188
3 Eh 43 eV 2300 08117188 II
4 Eh 45 ld/ 2500 08118188

I
.. l
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i lADLE2.17.1

: (conti_ed)

ni S41MPL( OUPLICkTE 6_.LONS OAi'E
II IKIIIBERPAP,NETER VALUE VALUE UNITS PUHPED COLL[CTEO

I I ]EHPERATURE 22.3 C 1900 0e/15/88
2 TEHPERA[UflE 22.5 C 2000 08/16/9P
3 TEHPEHATUIE 22.5 C 2300 08/17/88

I 4 TEHPERATUflE 22.0 C 2500 08/18188

I I SPECIFICGRAQ[TT 1.008 I! 22.1C 1900 08/15t88
i 4 SPECIFICGRAVITY 1.009 I 22.1C 2500 08/18/86

1 t SPECIFICCONIAJCTAflCE 8410 ! 25C umhos/cm 1900 08/15/89
4 SPECIFICCONOUCTANCE8454) ! 25C unlms/ca 2500 08/18/88

"l

I
!
I
l
i :,

i ,
e
I

2-240

! °
_=

...._!_r,r ."



' .... TABLE2.17,2 1

[TASLABORATORYRESULTS

H-05c HABENTAROUNDTHREE 1
li

GENERALCHEHISTRYANDANIONS
"'-'''''''''" ..... "'''''''''''''''''''''''''''''''''''' .......... "''''''''''''''-''" .... " .......... "" ..... 1

DUPLICATE OATE 1
PARAMETER VALUE VALUE UNITS COLLECTED

mm

ALKALINITY(HC03) 54 mg/] 08/18/88 II
ALKALINITY(C03) 0 mq/] 08/18188 1

8ROHIOE 3.0 mq/] 08/18/80

CHLOR[OE 1000 fOOD mq/i 08/18/88 I
CYAW[DE,TOTAL (0.02 mqll 08/18/88 II
FLUORIOE 3.1 mg/[ 08118188

- IODIDE ( 2.0 mg/] 08118180 1
.%_ NITRATE ( 0.02 mgl]NO3-N 08/18/88 I

,.,,_ pl, 7.49 7.50 08/18/88
PHENOL[CS ( 0.005 mq/] 08/18188 am=
PHOSPHATE,TOTAL 0,01 O.Ol mgl]T-PO4-P 08/18/88 l
RESIDUE,FILTERABLE#180C 7000 mgl] 08/[8188
RESIDUE,NONFILTERABLE#105C 50 mg/I 08/I8/88
SPECIFICCOWIXICTANCE 9240 9250 umhos/cM25C 08/18188
SULFATE 3000 mg/] 08/18/88 g
TOTALORGANICCARBON ( I.O ( t.O mg/[ 08/18/88
TOTALORGANICHALOGEN ( 0.05 ( 0.05 mgl[ 081t8/88 a

I

l

ml : l

I
1
l
|
I
,.i.,.
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I TABLE2,17,2

(continued)

I CATIONSANDTRACERETALS

• DUPLICATE ACiD 0[, MATER DATE

I PARANETER VALUE VALUE BLANK BLANK UNITS COLLECTED

i ALUNINUN 1.0 (l,O ( 0,1 ( 0,1 mgtl 08/t8/88ANTINONY 0.60 0,50 ( 0.05 ( 0,05 mg/I 08/18188
ARSENIC ( 0,050 ( 0,005 ( 0,005 mq/l 08/18/88
8ARIUM ( 0.050 ( 0,050 ( 0,005 ( 0,005 9/I 08/18t88

I 8ERYLLIU8 ( 0,050 ( 0,050 ( 0,005 ( 0,005 mqll 08/18/88BORON li 11 ( 0101 ( 0,01 mg/l 08118/88
CAI)tIIUM ( 0,050 ( 0,050 ( 0,005 ( 0,005 9/1 08118/88

I CALCIUM 570 570 911 08118188• CESIUM ( 0,060 ( 0.060 ( 0.06 ( 0,06 911 08/18/88
CHRONIUR ( 0.10 ( 0.10 ( 0.01 ( 0.01 9/1 08118188

I COBAL[ 0.10 0,10 ( O.OI ( O.Ol 9/1 08/18/88COPPER ( 0.10 (0.10 ( 0.01 ( 0.01 9/1 08/18/88
iRON 1.0 1.0 ( 0.01 ( 0.01 9/] 08118/88
LE_ 0.60 0.60_ ( 0.05 ( 0.05 911 08/18/88

I LITHIUN 0.22 0.22 0.01 0.01 9/1 08/18/88MA6NESIUN 180 180 9tl 08/18/88
MAN6_ESE ( 0.050 ( 0.050 ( 0.1)05 { 0,005 9/1 08/18/88

I MERCURY 0.0005 0.0005 0.0007 0.0005 mq/I 08118/88MOLYBOEN_ 0.080 0.060 0.10 0.11 9/1 08/18/88
NICKEL ( 0.30 ( 0.030 ( 0,03 ( 0.03 911 08118/88

I PO[ASSIUM 36 38 moil 08118188SELENIUM ( 0:050 ( 0.005 ( 0.005 9tl 08/18/88
SILICA 4.6 4.7 9/1 08118188
SILVER 0.20 0.20 ( 0.01 ( 0.01 9/l 08/18/88

I SO01UM [400 [400 9/1 08/18/88SrRONT]_ 9.5 9.4 0.02 _ 0.1 9/1 08118188
[HALL[UM ( 0.50 ( 0,005 ( 0,005 9t1 08/18/88

II rIr_IIOM 0.20 0.10 ( 0.01 ( 0.01 mq/I 08/18/88
II VANAO[IJII 0.20 0.10 ( 0.01 ( 0.01 91J 08/18/88 '

ZINC 0,10 ( 0.10 ( 0.01 ( 0.01 mg/l 08118188

I
!
!
!
,I
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I
I_LE 2.17,2
(contJnued)

VOLATILEHAZARDOUSSUBSTA#CES I

DUPLICATE TRIP TRIPBLANK DATE

PARAMETER VALUE VALUE BLANK DUPLICATEUNITS COLLECTED m
...................................... ................................t...........:...................... l

ACETONE (I0 (,0 (,0 ,,/' 08,,8,88mm
BENZENE ( 5,0 ( 5,0 (5,0 ug/I 08/18/88 ii
2-BUTANO_ (I0 ( I0 (I0 ug/l 08/18/88

BROMOFORM (5.0 ( 5.0 (5,0 ug/l 08/18/88 m
CARBONDISULFIDE (5,0 ( 5.0 (5.0 ug/l 08/18/88 m
CARBONFEFRACHLDRIOE (5,0 ( 5.0 (5,0 ug/l 08/18/B8

• CHLORO8ENZENE (5.0 ( 5,0 (5,0 Ug/[ 08/18188 N

CHLOROOIBROMOMETHA#E (5.01 (5,0 (5.0 ug/l 08/18/88
CHLOROETHANE (lO ( tO (lO uglt 08118188 m

2-CHLOROEFHYLUINYLETHER (lO ( lO (I0 ug/l 08/18/88
CHLOROFOR_ ( 5.0 ( 5.0 ( 5.0 ugtl 08118188 IN
CIS-I,3-O[CHL_ROPENE (5.0 (5.0 (5.0 ugll 08118188 mm
DICHLOROBROMOMETHANE (S.O (S.O (5,0 ug/l 08/18/88
I,I-OICHLO_ET_ (S.O (S,O (S.O ugll 08118/88 m
1,2-DICHLOROETHANE (S,O (5,0 (5.0 ug/l 08/18/88 I
I,I-DICHLOROETHYLE_ (5,0 (5.0 (5.0 ug/l 08/18/88
Io2-OIC_OROPI_OI)A#E (S.O (5,0 (5,0 ug/l 08/18188
ETHYLBENZE_ (S.O (5.0 (S,O ug/] 08/18/88
2-HEXk#ONE ( I0 ( I0 (tO Ug/l 081181B8 l
NETHYL8RONIDE ( I0 ( 10 (I0 ug/l 08/18/88
METHYLCHLORIDE (lO ( tO (I0 ug/l 08/18/88 m
4-METHYL-2-PENTANONE ( I0 ( I0 (I0 ug/l 08/18/88 Nil
METHYLENECHLORIDE (5.0 8,7 7,0 ug/l 08/18/88
STYRENE (5.0 ( 5,0 (5,0 Ug/I 08/18/88 m
I,I,2,2-TETRACHI.O_THkNE(5.0 ( S.O (5.0 ug/l 08/18/88 ii
TETRACHLOROETHYLE_ (5.0 (5.0 (5.0 ug/l 08/18/88
TOLUENE (5.0 (5,0 (S,O ug/l _/18/88

'' m

• TRANS-I,2-OICHLOROETHYLENE( 5.0 ( 5.0 ( 5,0 Ug/] 08.118/88 ,,
[RANS-I,3-OICHLOROPROPENE( 5.0 ( 5.0 ( 5.0 ug/I 08/18/88
I,I,I-TRICHLOROE[HANE ( 5.0 ( 5.0 ( 5.0 ug/l 08/18/88
I,I,2-TRICHLOROET_ (SO (50 (SO u,,l08,,8,8,m
FRICHLOROETHYLE_ (5.0 (5.0 (5.0 ug/l 08/18/88 mm
VINYL_ETATE ( I0 ( lO (I0 ug/I 08/18/88

VINYLCHLORIDE (10 (10 (lO Uq/l 08/18/88 mm
TOTALXTLE_S ( S.O (5,0 (5.0 ug/I 08/18/88 m

I
m
I
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I TABLE2.17.2
(continued)

I SENIUOLATILEHAZARDOUSSUBSTANCES
DUPLICATE DATE

I PARAMETER VALUE VALUE UNITS COLLECTED
... ....... .........................._........._............,...,,........ .... ............ .................. .

ACENAPHTHENE ( lO ugli 08/18/88

I ACENAPHTHYLENE ( lO
ugJl 08/18/88

ANTHRACENE ( lO ug/l 08118/88
BENZO(A)ANTHRACENE ( 10 . ug/l 08118/88 .

I BENZO(A)PYRENE ( lO ug/I 08/[8/883,4-BENZOFLUORANTHENE ( lO ug/l 08/18/88
BENZO(G,H,I)PERYLENE ( lO ug/l 08/18/88

'I BENZOICACID ( 50 ug/[ 08/18/88
•I 8ENZ_K)FLUORANTHENE ( lO ug/] 08/18188

BENZYLALCOHOL. < 10 ug/] 08/18/88
. BIS(2-CI.fl.OROETHOXY)_TF_dlE ( I0 ugl[ 081181_

I lO ugl] 08/18/88
BiS(2-CHLOROETHYL)ETHER (
BIS(2-CHLOROISOPROPYL_THER ( lO ug/[ 08/18/88
BIS(2-ETHYLHEXYL)PHTHALATE ( 10 ug/1 08/18/88

I 4-BROMOPHENYLPHENYLETHER ( lO ug/[ 08/18188BUTYLBENZYLPHTHALATE ( 10 ug/] 08118/88
4-CHLOROANILINE ( lO ug/l 08/18/88

I 2-CHLORONAPHTHALENE { lO ug/I 08/18/882-CHLOROPHENOL ( lO u9/l 08/18/88
4-CHIOROPHENYLPHENYLETHER ( 10 ug/I 08/18/88

i CHRYSENE ( lO ug/[ 08/18/88DIBENZO(_,H)ANTHRACENE ( I0 ugll 08/18/88
OlBENZOFURAN ( lO uq/I 08/18/88
],2-DICHLOROBENZENE ( 10 ug/I 08/18188

I 1,3-OICHLOROBENZENE ( I0 ug/I 08/181881,4-OICHLOROBENZENE ( 10 U9/] 08/18/88
3,3°-O[CHLOROBENZ[D[NE ( 20 ug/q 08/18/88

I 2,4-DiCHt.OROPHEtOL ( lO ug/] 08/18/88 ,,• DIETHYL_THALATE ( lO ug/I 08/18/88
2,4-DIETHYLPHENOL ( lO ug/[ 08/18/88
4,6-OIN[TRO-O-CRESOL ( 50 ug/I 08tl8/88

I 2,4-DINITROPHENOL ( 50 u9/I 08t18/88
OiHETHYLPHTHALArE < lO ug/l 08/18188
OI-N-BUTYLPHTHALATE ( lO ug/] 08/18/88

I 2,4-DINITROTOLUENE ( 10 ug/l 08tl8/882,6-DINITROTOLUENE ( 10 ug/] 08/18/88
OI-H-OCTYLPHTHALATE ( lO ug/I 08/18/88

I
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TABLE2,17.2
(conLtnued)

SEHIVOLAT]LEHAZARDOUSSUBSTANCES I
i

OUPLICATE DATE
PARANETER' VALUE VALUE UNITS COLLECTED li

I..... ...................,...... ..... ._.....,...............,.........................,... ..... _,..

FLUORANTHENE (10 ug/l 08/18/88 I
FLUORENE ( lO ugl[ 08/18/88 I
HEXACHLOROIENZENE ( I0 ug/I 08/18/98
HEXACHLOROBUT_IENE ( lO ug/l 08/18/88
HEXACHLOROCYCLOPENTAOIE_. ( I0 ug/! 09/18/88 I
HEXACHLOROETHANE (10 ug/] 08/18188 ii

IN_(I,2,3-CD_YRE_ ( lO ugti 08/18/88
]SO_ORONE ( lO ug/] 08/t8/88
2._THYL_T_EK ( 10 ug/] 08/t8/88 HD
2-HETHYLP_ ( lO ug/] 08/18/_
4-_THYLP_ ( I0 ug/l 08118188 I
NAPHTHALENE' ( I0 ug/] 08/18/98 B
2-NITR_IL[_ ( 50 ug/I 08/18/88
3-.NITRO_ILINE ( 50 ug/] 08/18/88 i

4-NITROkNILINE ( 50 ugll 08/18/88 I
NITROgENZEI_ ( lO ug/] 08/18/98 IP

2-NITROPHENOL ( tO ug/I 09/16/90
4-NITROPHENOL ( 50 ugtl o8/18/88 1
H-NITROSOOI-H-PROPYLAII[NE ( tO ugl[ 08/18188 I
N-NITROSODIPHEHYL_IINE (tO ug/l 09/19/99
P'CHLORO-H-CRESOL ( I0 ug/l 08/t8/89 iBm
PENTACHLOROPHEHOL ( 50 ugll 08/18/88 m
PHENANTHRENE ( I0 ug/I 08/t8/_
PHE_L ( lO ug/] 08118/88 i

PYRENE ( lO ug/I 08/t8/88 i
1,2,4-TRICHLOROOENZEHE (tO ug/] 08/10/99 I

2,4,5-TRICHLOROPHENOL ( 50 ug/i 08/18/98

-. 2,4,6-TRICHLOROPHEHOL ( I0 ug/l 09/18/98 " i

POLYCHI.ORINAIEOBIPHENYLS i
........ .........--......,..........._.... .... '--........._--.._..... .............. ....... .... ,...... ._...,_..

DATE IPAR/'ZlETER VALUE UN[TS C_LECTEO
....... ........-............... ..... ....................,........ .... . .... . ..... ._._ ............... ._.....

mw

PC8 (I Ug/I o8,18/88l
i

!
_ !

2-245

!
_



i
""!1 TABLE2.17.3

i UNCLABOflAIORt'A_IAL1'S[SH-05c HAGENT:5ROUNOTltREE

DISSOLVED6ASESANOREDOXCOUPLES

I " DUPLICATE OAI'E
PARA_TER VALUE VALUE UNITS COLLECTED

I .........._._..... .... ...........,,.........................-.................................................ARGON 0.70 0.76 cc/l (STP) 08/18/88
OXYGEN 1.56 0.9t) ¢c/I (STP) 08/18/88

E i ITROGEN 34.79 42.12 ¢c/1 (STP) 08/18/88
C_i_'_MDIOXIDE 4.810 cc/i (STP) 08/18188
_ ,_£ , 0.319 0.416 cell (STP) 08118188
L,,,,_E ( O.OOI ( 0.001 cc/l (STP) 08/18/88

I C-3 ( 0.001 ( O.DOI cc/l (STP) 08/18188C-4 ( 0.001 ( O.OOl cc/I (STP) 08118188
C-5 ( 0.001 ( O,DOI cc/I (STP) 08/18/88

:m C-6 ( O.DOI ( O.OOl cc/I (STP) 08/18/88
B SIJHOFC02 19.56 cc/] (STP) 08118188

TOTAL6kS 47.006 cc/I (STP) 08118/88
ANHONIA 0.85 0.82 z9tl 08/18/88

Oi NITRATE ( tj,lO ( 0.10 coli 08/18/88
TOTALIRON 0,7t0 0,710 a9/] 09/18/88
FERROUSIRON 0.55 0.55 mKJ/i 08/18188

i TOTALARSENIC ( O,DOtO ( O.DOtO ogll 08118188TOTALSELEN]Ufl ( O.DOI ( O,DOI n9/i 09/19/88
!00IOE 220 220 ug/I 08/t8/88

I ]ODATE ( 20 ( 20 ugtl 08/18188

i

I

i
I

-i
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I
TABLE2.17.4

PRESSUREkiloFL_
H-OSCHAGENTAROUNDTHREE

-----------------------'------------,----------------------,-------..--.....,.......,,,,,,,,.....,..'...... m

PSI PSI 6PH

OATE TI_ ABOVEPACKER8EL_PACKERFLOMRATE ' COtIIENTS n
I...... ...................................................._._........ .... ............. .... ..

081@188 11:59 91 I01 O0 PUNPOFF ii
08109/88 12:17 90 96 40 PACKEROEFLATED I
08/09/8_ 12:30 82 99 42
08/09/88 13:00 79 88 43 n

08/09/N 13:30 73 84 43
08109188 14:00 66 76 44 I

-, 08109188 15:00 47 58 42
- 08/10/88 07:30 00 00 (lO FLOWINTERIIITTAiIT

.... 08110188 08:45 00 00 00 _ OFF ii
iii,, 08110/88 09:!0 68 80 O0 PUHPLOWERED200FEET

08110189 09:15 68 118 00 PACKERIHFLATEO I
08/10/88 _:17 68 48 _ PUNPOi 09:15 B
08/t0/88 09:22 68 51 12
08/10/88 09:30 68 85 08 n

08110188 09:3_ 68 81 13 I
08110188 _:50 67 83 12
08110188 15:00 69 104 04 FLOW15:15
08110188 15:30 69 _ 13 I
08111188 07:30 73 87 13 FLOWRESGRTEO ii
08/11/88 11:00 74 90 II

08111188 I1:!0 74 8,6 12 I
08111188 11:30 74 83 13 I
08111188 12:10 74 83 12
08111188 12:_ 74 82 II i

08111188 t2:30 74 83 11 i
08111188 12:40 74 79 11
08111188 12:_ 74 84 lt
08111188 13:00 74 _ i, I
08111188 13:10 73 74 13 " I
08111188 13:30 73 77 12
08111188 13:45 73 75 13 I
08111188 14:00 73 _ 14 ii
081t1188 t4:15 73 62 t5
08111188 14:30 73 66 13 n

08111188 15:00 73 65 14 I
09112188 07:30 71 77 lO Ni

08112/88 07:45 71 70 i2
08112188 15:00 70 76 lO m
08/t3/88 06:00 69 77 10 ii
08113188 15:30 69 76 09
08113188 15:45 69 67 14 I

I
II

_ U
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i
:. I T_OLE2ot7,4

i_ (continued)

I PSi _i
_TE TI_ _ P_KER BEL_P_EH FL_ RATE C0_EHTS

I nBIt4198 00:00 69 79 14
08it4188 IO:O0. 69 77 12

i 09il5/80 09:00 68 63. I1OdltSlO9 t5:30 67 79 tO
09116169 07:30 67 57 13

I 09116/88 14:30 68 79 9909117108 _:30 70 64 14
08117109 15:_ 69 59 13 FLN [_k_0 FRN07
08118189 07:00 69 82 06

I _/10/88 07:30 69 52 14
i 08/16/H 14:30 67 69 I0 PUIIPOFF14:32

!
I

!
!
| -,

i
I
|

,.|
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I
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FiEure 2.17.1. Graphs of alkalinity and chloride from third round serial
sampling at well H-05c Hagenta. IB
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Figure 2.17.2. Graphs of divalent cations and iron from third round serial

in sampling at well H-05c Magenta.
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I
i 2.18 SUMMARY OF CULEBRA WELL ROUND THREE

WIPP-19_

Well Characteristics

I Well WIPP-19 is located approximately 0.6 miles north of the center of the
WIPP site at an elevation of 3,435 feet above FLSL,to the top of the casing

I (Gonzales, 1989). The total depth of the drilled hole is 1,040 feet BGS.Casing is in place to a depth of 1,037 feet BGS. The casing is perforated in

only one interval. The source of water sampled from this well is the Culebra

I Dolomite Member of the Rustler Formation, which occurs here at a depth

interval from 756 to 779 feet BGS (Sandia Laboratories and U.S. Geological

I Survey, 1980a).

-

I Sampling Process
•, This well was sampled using a Bennett model piston pump. A Baski inflatable
..

lt• packer isolated the pump intake from stagnant water above it in the well bore.

The pump intake was located at 754 feet BTOC.

I Pumping began on 08117/88 and ceased on 08129188. During the first 24 hours

of pumping the flow rate was slightly greater than 20 gph. This flow rate

! lowered the pressure below the packer to a level where the differential pres-

sure rating for the packer was exceeded. The packer appeared to fail equaliz-

I ing pressures above and below the packer. Thereafter the flow rate was main-
I

rained at approximately 19 gph_ and the packer appeared to maintain a good

I seal.

III Serial sampling began on 08/24/88 after approximately 3,100 gallons of water
I• had been pumped from the weil. One serial sample was taken each day for six _

. . consecutive days. Serial sampling ended and final samples were collected on

I 08/29/88 after approximately 5,300 gallons had been pumped from the weil.

J F£eld Chemistry Su_mar_
Procedures used in the field chemical analyses are described in the WIPP

j Geotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analysis showed alkalinity increasing from approximately 54 to61 mg/l during the sampling period (Figure 2o18.1).

- ' "i

M
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!
Chloride concentrations decreased from approximately 47,000 to 44,000 mg/l

during the serial sampling period (Figure 2.18.i).

I
Divalent cations were steady at approximately 219 meq/l, until the final day

of sampling when divalent cations were reported at approximately 208 meq/l i
B

(Figure 2.18.2).

Total iron decreased from an average of 1.08 down to 0.80 mg/l during the I

sampling period. Ferrous iron followed the same general pattern as total iron

(Figure 2.18.2). I

The water pH was steady at 7.2 SU, l

Physical Parameters i
Values for Eh ranged from 85 to 147 mV relative to the SHE.

The water temperature ranged between 21 and 23°C. i

&.real

The specific gravity of the water decreased slightly from 1.062, at 22.2°C, to l

1.061, at 21.1°C over the sampling period.

I
Specific conductance decreased slightly from 100,000 umhoslom on the li.rsiday

to 98,000 umhos/cm on the final day, both at 25°C. i

Final Sample Collection
|Final samples were collected after the analyzed field parameters stabilized.

Samples were taken following procedures outlined in the WIPP Geotechnical and in
Geosciences.FrocedureManual 07-2_0.

The collected samples were sent to ITAS, UNC analytical laboratory, Sandia i

National Laboratories, and the EE6. Samples collected for full suite

radionuclide analysis were sent to WAESD. Archival samples were also i
ii

collected for the WIPP project.

I-
ii
II
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General Observations

The water from this well was very effervescent.

!
Fine-grained particulate matter deposited on the 0.45-um filters employed

I during sampling, requiring frequent changing of the filters.

Tabular data are presented in Tables 2.18.I, 2.18.2, 2.18.3i and 2.18.4.

l These tables list results from serial sampling, [TAS laboratory analyses, UNC

i laboratory analyses, and pressure versus flow data respectively.

Figures 2.18.1 and 2.18.2 graphically depict serial sampling results and the

l degree of stabilization achieved. Figure 2.18.3 illustrates the general water

quality at well WIPP-19 utilizing Stiff, pie, and Piper trilinear diagrams.

I Halite beds occur below the Culebra Dolomite Member within the Rustler Forma-

l tion at WIPP-19 (Sandia Laboratories and U.S. Geological Survey, 1980a).

Serial Parameter Comparisons With The Previous Rounds

i Concentration values for the serial sampling parameters alkalinity, chloride,

divalent cations, total iron, and ferrous iron ali decreased significantly

i between rounds one, two, and three. The amount of decrease
between rounds two

and three was less than that between rounds one and two. Over the three

l rounds of sampling values on the final day of serial sampling have ranged form
84 to 61 mg/l alkalinity, 62,000 to 44,100 mg/l chloride, 286 to 208 meq/l.

I divalent cations, 1.75 to 0.8 rag/1total iron, and 1 6 to 0.8 mg/l ferrous ,iron. Specific conductance, specific gravity, and Eh values also decreased

each round. Values for pH increased slightly from 7.0 to 7.2 over the three

I rounds of sampling.

i Volumes of water pumped prior to final sampling for each round were 2,400,

3,000, and 5,300 gallons for rounds one, two, and three. Flow rates durirg

i 17, and 19 gph for rounds one,
each sampling episode were approximately seven,

two, and three.

!
|
I

l 2-254



i
TkBLE2.18.1 i

_IZIALStaPLEC_IIISTRY

HIPP-19CULEBRAROIJNOTHREE i
qlam

_IIPLE OUPLICATE _LLONS DATE
NUtlSERP_kIIETER I/kt.LR _/ALUE UNITS PUHPEO COLLECTED li

t _KALINirY 54.2 55.2 t(J/I 3100 08/24/88 I
2 AL_INITY 51.5 55._ _/I 3_ O8/25188
3 ALKkLIHII'Y 64.3 62.3 IKJ/I 4000 08/26188

•. , ALKALINITY 61.3 61.3 Mit 4400 08/2?/88
5 ALKAL[N[TY 62.8 62._, _tl 4_ 00/20100 Di
6 ALKALfmITT 61.t _.6 _j/I 5300 08/29188

l CFILORIOE 47000 42300 t(J/l 3100 08124188
2 CHLOR[DE 45700 45200 _/I 3500 08/25/98 i
3 CHLORiOE 45100 45500 Ig/I 4000 08/2d,/98 II4 CHLORIOE 44900 45200 _/I 4400 08127188
5 CHLORIDE 45200 45200 toll 49010 08/29188
di CHLORIDE 44200 44100 19ii 5300 08129168 i

DI

l OIVALEIITCATlOlll 218 219 iieq/I 3100 08/24/86 lIR
2 DIVALENTCATIOHS 216 217 meq/l 3500 08/25/98 m
3 0iW,LEHTCATIONS 219 222 aeqtl 4600 08/26/68
4 OIVAL_TCATlOllS 21? 219 aeq/i 4400 09/27/98 H

5 Oi_t.EHlCATIONS 220 219 4_ oo/2o/oo i
di OIVALENTCATIONS 206 207 aeqtl 5300 08/29/88 ii

I TOTALIflQN 1.07 1.09 IKJ/I 3104) 08/24/88 I
2 tOtALIRON 0.77 0.99 iig/I 3560 08/25188
3 TOTALIRON 0.74 t.OO iKJil 4000 08126188 /

4 [ORAL[ROH 0.91 1.01 _j/l 4400 08127169 ' i
5 tOTALIROJ 0.?0 0.95 aO./I 4900 08/29108

6 TOTALIRi 0.79 0.81 l,t/I 5300 00/29/88 i
i

t FERflOUS[R_II 1.05 1.02 _J/] 3100 08124180
2 Fceous o.,I o.,3 oo  51oo i
3 FEI_USIliON 0.09 0.87 mo./l 4000 08126/98 li
4 FERIOUS111111 0.89 0.91 a4/I 4400 08127198
5 FERIIOUSIii 0.07 0.89 Ig/I 4900 08/29198 t
6 FERImtlS[ROll 0.80 0.80 _J/l 5300 08/29198 II

!
i
|-
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i ,.,

TA9LE2.18,1

l (continued)

I '_LE OUPLICAI'E 6ALLOHS Okl'EHUHDERPARARETER VALUE VALUE UNITS PUttPED COLLECTED

i t pH 7,2 3100 09/24/99
2 pH 7,2 3500 08/25/88
3 _ 7,2 4000 08/26180

I 4 pH 7,2 4400 08/27/8_6 _ 7,2 5300 08/29/89

I i Eh t47 ev 3100 08/24/88
2 Eh 95 ev 3500 08t25/88

i 3 Eh 85 eV 4009 081261884 Eh 93 eV 4400 08127188
6 Eh 95 sV 5300 08/29198

I t TEHPERATUflE 22.7 C 3100 08124189
2 TEiiPERATURE 22.4 C 3500 08/25188

i 3 (EHPEItATE 22.5 C 4000 081261884 TEHPERATURE 2l.? C 4400 09/27/88
6 TEHiPERATUi_ 21.5 C 5,30# 08/29/89

I ,
I SPECIFIC511_ITT I.OA2 ! 22.2 C 3100 08t24/98
5 g_CIF[C_ITT t._ I 21.AC 4_ 08/28/_i

Sm 6 _CIFIC _AVITT t._t I 22.1C _ 08/_/_

I I g_CIFICC_T_ I_ I 25 C uli_/ca 31_ 08/24/886 g_CIFICC_T_ _ I 25 C Uar/Ca _ 08/_/_

t :.

II
i

i
iii

i 2-256



I
"'.": TABLE2.18.2

[TASLABORATORYRESULTS

WIPP-19CULEBRAROUHOTHREE' B
Mi

GEHERALCHENISTRYANOANIOHS
....... - .... -..... --------'--------------------------------------------------- .... --------- ............... i

IIDUPLICATE OATE
PARAHETER VALUE VALUE UNITS COLLECTED

______-_-___-______ALKALINITY(HC03) 61 60 |g/I 08/29188 1
ALKALINITY(C03) 0 0 ig/l 08/29/88
9ROfllDE 79 79 ag/i 09/29198
CHLORIDE 39900 n9/I 09/29/99 i
CYANIDE,TOTAL ( 0,02 ag1] 09/29/88 i'
FLUORIDE l,O mg/[ 08/29/88

" IODIDE ( 2.0 ( 2.0 , mg/I 09/29/88 i
,:, " NITRATE ( 0.02 m9/l HO3-N 09/29/88 |
,iii..: pH 6.91 08129/88
..,i.::_' PHENOL[CS 0.097 mg/I 08/29/88 aid

PHOSPHATE,TOTAL 0.03 mg/IT-PO4-P 06/29/99 ii
RESIDUE,FILTERABLE1180C 79000 77000 m9/I 08/29/88
RESIOUE,NONFILTERABLE1105C 17 16 _J/l 08129/98
SPECIFICCOHOUCTANCE 90600 90900 umhos/cmg25C 08129188 i
SULFATE 5500 5400 mgtl 08129189 m
TOTALOR_[C C_BOll 5,0 5.0 mgll 08129188

TOTALORGANICHALl)SEN t.60 4.80 mg/l 08/29/88 i

, !

i
I .

I
ii

!
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i
I TABLE2,18.2

(continued)

I CATIONSANOTRACEMETALS
......................'..........-....-...., .... ...'...........--..-----.----------..---...--....--...-----

DUPLICATE AC[O 0[, WATER OATE

I PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED..... ..., .....................--...--...........--....'--..---------------------------------------------

I ALUMINUM (lO (tO mg/t 08;2q/88ANTIMONYt 1,08 t,lO mQ/l 08/29/88
ARSENIC! (0.020 (0,020 mg/] 08/29/88

, BARIUM (0.50 i0.50 mg/l 08/29/88BERYLLIUM (0.50 (0,50 mg/l 08/29/88
BORON 34 33 mg/] 08129/88
CAOMIUHI (0.0030 (0,0040 mg/l 08/29/88

i [900 |800 ig/l 08/29/88
CALCIUM
CESIUMt (0.24 (0,24 Mi] 08129/88
CHROMIUM_ 0,0060 0.0060 _/! 08/29/88

ii COBALTI ( 0.0070 ( 0.0080 nii 08129/88COPPER! 0.013 O,it Igtl 08/29/88
IRON 2.0 2,0 mg/l 08/29/88

i LEAOI (0.030 (0.040 m(j/l 08129/88LITHIUMI 0.73 0,68 mgl[ 08129188
MAC,HES[UH L500 1500 ig/[ 08/29/88
MANOARESE 2.0 2.0 moll 08129/88

I (0.0020 mg/l 08/29188
MERCURY
HOLYBOENUHI 0.02( 0,029 m(Jll 08/29/88
NICKEL! ( 0,020 ( 0,030 mg/I 08/29/88

I POTASSIUM 760 740 mg/I 08/29/88SELENIUMi (0.040 (O,O&O mg/l 08129188
SILICA 4.3 IH:J/I 08/29/88

i SILVERI ( 0.020 ( 0.020 lg/l 08/29/88SOOIUH 30900 31200 |g/l 08/29/88
STRONTIUM 20 28 |9/1 08/29/88
THALLIUM ( 5.0 iig/l 08/29/88

I TITAN[UH! ( 0.0070 ( 0.0080 e9/] 08/29/88 ,VANAO[UH t.O l.O I_/] 08/29/88
ZINC! 0.05[ 0.[4/ IKJ/] 08/29/88

i
a Saapie_l_lTsia br ionelchangesei_rationmethod.Seesection4.0.

I
!
i
,|

-,i
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T_LE 2.18,2
(continued)

VOLATILEHAZARDOUSSUBSTANCES g
i..... ...........,...........................,,..,,............................-..................... ...... ...

DUPLICATE TRIP TRIPBLAHK DATE,
PARANETER VALUE VALUE BLANK DUPLICATEUNITS COLLECTED

i

ACETONE 45.0 33.0 ( [0 ug/l 08/29/88 1
BENZENE ( 5.0 ( 5.0 ( S.O ug/] 08/29/88 |
2-BUTANONE ( [0 ( 10 ( 18 ugl] 08/29/88
BROH_ORH ( 5.0 ( 5.0 ( 5.0 u§/] 08/29/88 mm,

CARBONDISULFIOE ( 5.0 ( 5.0 (,5.0 ug/] 08/29/89 1
CARBONTETRACHLORIDE ( 5.0 ( S.O ( 5.0 u9tl 08/29/88 i

CHLOROBENZENE ( 5,0 ( 5,0 ( 5,0 ug/[ 08/29/88

: CHLOROO[BROHOHETHANE( 5.0 ( 5,0 ( 5.0 ug/[ 08/29/88 i
CHLOROETHANE ( I0 ( 10 ( 10 ug/l 00/29/98 l
2-CHLOROETHYLV1NYLETHER ( 10 (10 (lO ug/l 08/29/98

. CHLOROFORH ( 5,0 (5.0 ( 5.0 ug/] 08129/88 m
C[S-[,3-O[CHLOROPROPE_ ( S,O ( 5,0 ( 5.0 u9/I 08/29/88 a
OICHLOROBROMOHETH_ ( 5,0 ( 5.0 (5,0 u9/[ 06/29/88
I,I-OICHLO_T_ ( 5.0 ( 5.0 ( 5.0 uq/l 08129/88 i

i,2-O[CHLOR8ETHANE (SO (SO <SO ,g/] 08/2°80 m
I,I-DICHLO_ETHYLENE ( 5,0 ( 5.0 ( 5.0 ug/] 0812!,/88 'I

1,2-O[CHLOROPROPANE ( 5.0 ( 5.0 ( 5.0 u§/I 08/29/98
ETHYLBENZE_' ( 5.0 ( S.O ( 5,0 ug/I 08/29/88 i
2-_XA_ ( lO ( lO ( lO u_/l 08/29/88 li
HETHYL8ROHIDE ( lO ( 10 ( 18 ug/] 08/29/88
HETHYLCHLORIDE ( 10 ( 10 ( 10' ug/I 08/29/09 I_
4-HETHYL-2-PENTA_ ( lO ( I0 ( I0 u9/] 08/_/88 I
HETHYLENECHLOR[DE ( 5.0 ( 5,0 ( 5.0 _9/] 08/29/88
STYRENE ( 5,0 ( 5.0 ( 5.0 u9/l 08/29/88
t,i,2,2-TETRACHLORDET_ ( 5,0 ( 5.0 ( 5,0 ugt[ 08/29/88 i
TETR_HLORDETHYLE_ ( 5,0 ( 5,0 ( 5.0 ug/] 08/29/88 m

TOLUENE ( 5.0 ( 5.0 (5.0 ug/] 08/_/88
TR_-I,Z-OICHLOROETHYLE_( 5.0 ( 5.0 ( 5.8 ug/l 09/29/88 1
TRANS-L,3-O[CHLOR__ ( S.O ( S.O ( 5.0 ug/] 08/_/88 " 1
t,I,I-TRICHLORDETHA_IE(S,O (5.0 (5.0 ugll 08129188
I,t,2-TRICHLORDET_ ( 5,0 ( 5.0 ( 5.0 ug/l 08/29/69 mm
TR[CHLOROETHYLE_ ( S.O ( 5.0 ( 5.0 ug/I 08/29/88 g
VINYLACETATE ( I0 ( lO ( I0 ug/] 08/29/98
VINYLCHLORIDE ( 10 ( 10 (18 ug/] 08/29/88 i

TOTALXYLEMS ( 5,0 ( 5.0 ( 5.0 u9/l 08/29/88 1
I1

m
- " B
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I TABLE2.18.2

(continued)

i SEHIUOLATILEHAZARDOUSSUBSTANCES
..... .. ........ ........................................,...............................,.... ............ ....

DUPLICATE DATE

I PARAHETER VALUE VALUE UN[TS COLLECTED

B ACENAPHTHEHE ( tO ug/I 08/2t//88ACENAPHTHYLENE (lO u9/] 08/29188
ANTHRACENE ( tO ug/I 08/29188

I BENZO(A)ANTHRACENE ( lO ug/] 08/29/99, 8ENZO(A)PYRENE ( tO uq/l 08/29188
3,4-BENZOFLUORAHTHENE ( $O ug/[ 08/29/88
BENZO(6,HoI )PERYLENE ( tO ugtI 08/29/88

i BENZOICACID ( ,50 ug/l 08/29/988ENZO(K)FI.UORAflTHENE ( tO ug/J 08/29/88
BENZYLALCOHOL ( tO ug/] 08/29/88

I BIS(2-CHLOROETHOXY)IIETHAJIE ( tO ug/I 06/29188BIS(2-CHLOROETHYL)ETHER ( 10 ug/] 08/29/90
9tS(2-CHLOROISOPROPYL)ETHER ( tO ug/I 09/29/88

m BIS(2-ETHYLHEXYL)PHTHALATE ( lO ug/I 08/29/894-8RI_NYL PHEHYLETHER ( tO uq/I 09/29/89
BUTYLBENZYLPHT_LATE ( tO ug/i 08/29/99
4-CHLOROMAIL[NE (tO ug/l 08/29/68

m 2-CHLOROHAPHTHALEHE ( lO ug/] 00/29/992-CHLOROP_NOL ( I0 ug/[ 09/29/89
4-CHLOROPHEHYLPHENYLETHER ( tO ug/i 00/29/99

I CHRYSENE (lO ug/i 09/29189' D[BEHZO(A,H)M,NTHRACENE ( tO ug/l 08/29188
OIBEHZOFURAN ( tO ug/I 06129180

m I o2-D]CHLOROBEHZENE ( lO ug/1 08/29/88t ,3-O[CHLOROOENZENE ( tO ug/l 08/29/89
! ,4-O]CHLOROBENZENE ( 10 ug/I 08/29188
3,3'-0[CHLOROBENZ[DINE ( 20 ug/I 08/29/89

I 2,4-OlCHLOROPHE#OL ( lO ug/I 08/29/88DIETHYLPHTHALATE ( tO ug/I 09/29/88
2,4-D[HETHYLPHEilOL (tO ug/i 08/29/69

t 4,6-0[#[TRO-O"£,_',',',',',',',',',_L ( 50 ug/l 08/29/882,4-O[#ITROPHENOL ( 50 u.qll 08129t89
DIMETHYLPHTI_.ATE ( tO ug/i 08/29188

m DI-N-BUTYLPHTHALATE ( lO Ug/I 08/291892,4-DIN[TROTOLUENE ( I0 ug/I 08/29188
2,6-DIN]TROTOLUEHE' (10 ug/I 08/29/88

I OI-N-OCTYLPHTHALATE ( lO ug/I 08/29/88

I
I
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m
TABLE2.18.2 I
(continued)

SEHIVOLATILEHAZARDOUSSUBSTANCES i
Iml

DUPLICATE DATE

PARAMETER VALUE VALUE UNITS COLLECTED _m
u

FLUORANTHENE ( lO ug/] 08/29/88 mm
FLUORENE (I0 ug/] 08129188 II
HEXACHLOROBENZENE ( I0 uq/] 08/29/88

HEXACHLOROBU_AOIENE (I0 ugll 08/29188

HEXACHLOROCYCLOPENTAOIENE (I0 uqll 08129/88 m _
HEXACHLOROETHANE ( I0 ug/] 08/29/88 II

INDEMO(I,2,3-CO)PYRENE ( I0 ugll 08129188

]SOPHORONE ( I0 ug/I 08/29/88 i

2-_THYLNAPHTH_ENE ( i0 u9/I 08/29/88 It
2-METHYLPHEWOL ( I0 ug/l 08/29/88
4-_THYLPHEICIL ( I0 ug/l 08/29/88 m
NAPHTHALENE ( I0 ug/] 08/29i88 ii
2-NITR_WILI_ ( 50 ug/I 08/29/88
3-WITRO_ILINE ( 50 ug/l 08/29/88 I&lm

4-NITRO_ILINE (SO ,_'[ 0,/29/8, l
NITROBENZENE ( 10 ug/] 08/29/88 lm

2-NITR_III)I. (10 Ug/I 08/29188
4-NITROPHENI)L ( 50 ug/] 08/29/88 mm
N-NITROSOOI-N-P_PYLAHI_ ( lO ug/l 08/29/88 lm
N-NITROSODIPHEWYLAH]_ (|0 Uq/I 08/29/88

P-CHLO_-H-C_SOL ( 10 uq/l 08/29/88 m
PENTACHI.OROP_NOL ( 50 ug/l 08/29188 I
PHENANTHRENE ( 10 u1/I 08/29/88
PHENDL ( I0 ug/] 08/29/88 I

PYRENE ( I0 ug/[ 08/29/88 lm'
1,2,4-TRICHLOROBENZENE ( 10 Ug/I 09/29/88 NI

2,4,5-TRICHLOROPHEIIOL ( 50 ug/I 08/29/88

• 2,4,6-1RICHLOROPHE_L ( |0 ug/l 08/29/88 m
ml

POI.IC_I_TEO BIPHENYLS m
.......... ¢--Ilmll.ll.i.....I.II.mlll.llliillell_lll..I..ll--¢ilillllill .... I .... .lllm.illle .......... . .......

DATE mPARAMETER V_ UNITS COLLECTED

m

PCB ( I ug/l 08/29/88 I

!
!
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g T_LE2.18.3

g UNCLkBORAi'ORYANALYSIS
WIPP-19CIJLEBRAROUNDTHREE

OISSOLVEOGASESk_OREOOXCOUPLES

I ...... ....... ....... . .... ,,......-..._..............,................._.. .......... ......- .,.... .............OUPLICkTE DATE
PARAMETER PAl.gE VALUE UNITS COLLECTED

i ..........................,.... ......... .,.......... .... ..................-. .... .......................-...
ARGON 1.27 cc/l (STP) 08/29/88
OXYGEN 0.49 cc/] (STP) 08/29/88
NITROGEN 78.55 cc/I (STP) 08/29/88

I CARBONDIOXIDE 2,370 cc/1(SIP) 08/29/88MEIHANE 0.191 ccll (SlP) 08/29/88
ETHANE ( O,OOI cc/] (STP) 08/29/88

I C-3 ( O.OOl cc/l (STP) 08/29/88C-4 ( 0.001 ccll (SlP) 08/29188
C-5 ( 0.001 cc/[ (STP) 08/29/88

I C-6 ( 0.001 cc/l (STP) 08/29/88SUMOFC02 21.57 cc/I (STP) 08/29/88
TOTALGAS 82.870 cc/I (STP) 08/29/88
AMIIONI_ 1.3_ 1.35 mgtl 08/29188

i NITRATE ( 1.00 (I.00 sgli 08129/88TOTALIRON 3.230 3.2_0 z911 08129188
FERROUSIRON 3.19 3.18 _j/] 08/29/88

I TOTALkRSENlC 0.1)t)75 0.0072 _j/l 08/29188ARSENICIll 0.0025 0.0024 _/I 08/29/88
TOTALSELENIUN ( 0.001 ( O.OOl zg/] 08/29/88

I IODIDE ( 200 ( 200 ug/I 08/29/88IODATE ( 20 ( 20 ug/l 08/29/88

!

!
!
!
i
!
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I
TABLE2.19.4 l

PRESSURE/gdl)FLOg

HIPP-19CULEBRARMO THREE i
1

. .... -----...................................................._..............................

PSi PSi EPH

OATE T[HE ABOUEPACKERBEL_P_ER FLOgRATE C_NrS 1
1------------------...-.................................................... .... ._._._.........._

,,

08117188 11:57 141 147 iX) PUttPOFF /
08/17/80 12:13 133 t42 00 PACKERINFLATEDt2;05 I
08117188 t2:18 133 88 36 PUMPON12:t5
08/11/88 12:25 133 86 19 I
08117/88 12:30 133 86 /7 ii
08117/88 12:45 133 80 19
08111188 13:00 133 76 19
08/17/88 13:15 132 74 19
08/17/88 13:30 132 74 19 lm

08117188 14:30 132 70 19
08118188 08;00 78 71 21 OIFFERENT_PItESSI_E i
08/18/66 11:30 72 68 20 EXCEEDED g
08118166 t1:45 72 66 24
08/18/88 11:55 72 5_ 18 1
08118166 15:30 71 63 18 I
08119188 07:30 71 58 18
08119166 14:30 70 59 19
08120/66 08:00 69 54 19 I
08120166 18:30 68 53 18 U

08121188 08:00 67 51 18
08121166 16:30 67 51 _9 1
08122166 07:30 66 48 18 I
08/22/88 16:00 65 49 i8
08123/66 07:00 65 46 18 lm
08/23/88 t5:00 64 47 19 II
08/24/88 07:30 64 44 _9 FLOg07:35
08124188 15:30 63 45 20
08;25166 06:30 63 44 19 - m
08125166 15:00 62 43 t9 Wt
08126188 07;30 62 41 19 FLOg07:45
08126188 15:00 62 42 19 1
08127166 07:30 61 41 18 l
08127188 t5:00 61 41 18
08128166 08:30 61 40 20 li
08128/88 21;00 6t 43 19 n08121188 07;30 61 44 17
0B/_7188 14;30 6t 44 17 PUMPOFF14:32

08/29/88 15;00 61 II3 00 REC_ERY I

!
!
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I 70 .-_68-

i 66-64- +

l 58-| ,/.,56-

i 52-5o -4

t
!

44 -1, v ; l i

B 31O0 3600 4000 4400 4900 5300
W GALLONSOF WATI_ PUMPED

- AVG.VALUE . SAMPLE VN.UE o DUPLJCATEVALUE

I

49"

I qB-

x 45- +__.m..._.m_ 0uJ

o ° _48- +| "

I E 44- ,
42"

I 41 "

40 - w _ w |

I 31O0 3500 4000 4400 49Q0 5300GALLONSOF WATERPUMPED
- AVG. VALUE + SAMPLEVALUE 0 DUPUGATEVALUE

!
Figure 2.18.I. Graphs of alkalinity and chloride from third round serial

I sampling at well WIPP-19 Culebra.
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!
Figure 2.18.2. Graphs of divalent cations and iron from third round serial

sampling a_ well WIPP-19 Culebra. I

2-265 I





!

l

2,19 SUMMARY OF CULEBRA WELL H-01_ ROUND ONE

Well Characteristics

i Well H-01 is located 0.2 miles southwest of the center of the WIPP site at an
elevation of 3,400 feet above MSL, to the top of the casing (Gonzales,

1989). Total depth of the well is 856 feet with casing installed to a depth

l of 848 feet BGS. The well is completed in three zones accessing the Magenta

and Culebra Dolomite Members of the Rustler Formation, and the base of the

J Rustler formation where it contacts the Salado Formation. A bridge plug is

installed between the Culebra and the base of the Rustler at 790 feet BGS. A

I production-injection packer (PIP) is in piace at 651 BGS isolating the Culebra
wm

Dolomite from the Magenta Dolomite. The source of water sampled from this

I well is the Culebra Dolomite Member of the Rustler Formation located at a
depth interval of 676 to 699 feet BGS (Mercer and Orr, 1979).

Sampl in_ Process

After removal of the PIP, a Bennett model /piston pump and Baski inflatable

I packer were set in the well at approximately 650 feet BGS. Purging of the

well began on 09/19/88. A series of equipment failures, i.e., pumps, packers,

R and pressure transducers, led to the installation of three separate pumping

systems during the purging period. Serial sampling began on 10/04/88. At the

l start of serial sampling approximately 4,300 gallons of water had been removed
from the weil.

I Pump flow rates during serial sampling declined from approximately 18 down to

15 gph. One serial sample was taken daily for four consecutive days. After

l the fourth serial sample, on 10/07/88, the pump failed again. Final samples ,

were not collected and the sampling episode was terminated. Approximately

I of water had been pumped from the well when the pump failed for
5,300 gallons

the final time.

!
Field Chemistry Sunmary

l Procedures used in the field chemical analyses are described in the WIPPGeotechnical and Geosciences Proc_ .re Manual WP 07-2.

I Field chemical analyses showed alkalinity generally decreasing and ranging

from approximately 120 to 96 mg/l (Figure 2.19. I).

.!
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|
Chloride content was reported between 12,400 and 11,800 mg/l (Figure 2.19.I).

mm

Divalent cations concentrations were between 82 and 86 meq/l (Figure 2.19.2). I

mm

Total iron concentration varied between approximately 3.0 and 3.7 mg/l over I

the sampling period. Ferrous iron ranged between 2.5 and 3.2 mg/l (Figure

2.19.2). I

The water pH was between 7.7 and 7.8 SU. I

Physical Parameters I
...

The water Eh value increased from 27 to 42 mV relative to the SHE.

The water temperature was between 21.3 and 21.5°C. I

Specific gravity was 1.024 at 22.4°C on the first day of serial sampling. I

conductance was measured at 38,900 at 25°C on the first day of samp- 1Specific

ling.

General Observations I

The water from this weil was very effervescent, and a hydrocarbon odor was
|present.

A dense cake of fine-grained particulate matter was observed on the 0 45-um "U
filters employed during sampling each day. The amount of particulates

as pumping progressed. Jdecreased
1

Tabular data are presented in Tables 2.19.1 and 2.19.2. These tables list 1
results from serial sampling and pressure versus flow data.

Figures 2.19.1 and 2.19.2 graphically depict serial sampling results and the I
degree of stabilization achieved, j

|

I
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I
I 2,,,

I H-01 CULEBRAmN 0R

I _LE DUPL]CATE _LL_S _TE_A P_TER V_ V_UE _[TS P_0 C_LECTED

i t _K_IH[ 120 I tO _/! 10/04/99
1'1 4_0

2 ALKALINITY ?9.5 95.5 I9/I 4700 10105188
3 ALKAL[HlTY 105 102 aq/] 4950 10/06/88

I 4 ALKALINITY 99.1 98.9 _/I 5300 10/07/98

I t CHI.ORIOE 12400 12300 eg/i 4300 10/04189' 2 CHLOIkIOE 12000 12000 I9/I 4700 10/05/98
3 CXLORIOE tt�_)O 11800 I_l/l 4950 10/06/88

I 4 _1_ 12_ 121_ _l 5_ 10/07/_
i

t 01VALEHT_1_ _.4 82.9 _/I 4_ 10/04/88

i 2 0[VALEHT_TI_ _.? _.8 _/l 47_ 10t05/863 DIVALENTCAT[O_iS 85.1 84.4 aeq/I 4950 1010_/98
4 OiVALENTCATI_ 83.9 _.9 + _/l 5_ I0/07/_

i
1.OTALII_M 3.16 2.96 _/I 4_ 10/04/86

2 1.0TALID 3.29 3,_ _/I 47_ t0/05/90

I 3 TOTALIRGN 3.44 3.54 IKI/i 4950 101061804 1.ORALI_ 3.23 3.21 _/I _ 10/07/_

I I FE_OU5IRON 2.6_ 2.58 no./l 4300 10104199
2 FERROUSIRON 2.74 2.93 n9/I 4700 10/05/89

I 3 FE_ IRON 3.19 3.02 _/I 4V50 10/06/884 FERROUSIRON 2.70 2.94 a�/i 5300 10107188 :

I 7.8 4300 10/04/88
1
2 _ 7.8 4700 10/05/88

• 3 _ 7.7 4950 10/06/89

I 4 _ 7.8 5300 10/07/88

i 1 Eh 27 iV 4300 i0/04/98
2 Eh 36 n_ 4700 10/05/99
3 Eh 42 IV 4950 10/06/89

i 4 Eh 42 IV 5_ 10/07/89

I
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TABLE2.19.1 N(continued)

SklIPLE _ I)l_t.lCkrE GkI.LONS I_TE NNUI_ER' PARkMETER VkLUE VALUE_ UNITS PUIIPED COLLECTED

1 TEHPERATURE 21.4 C 4300 10/04188 U
2 IENPERATIItE 21.3 C 4700 _0/05188

3 TEIIPERATURE 21.5 C 4950 10/06/88 I. 4 TEliPERAIURE 21.5 C 5300 10/07188

• N! SPECIFIC6RA_/IIY 1.024 | 22.4C 4300 10/04/88

I SPECIFICCONOUCTANCE36900 ! 25C umhoB/Cm 4300 10104188 N_ii:ii_
..,

.: ,i '..' I

N
!

!

!
!
!
|
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"J IABLE2.19.2
PRESSUREANOFLOW

I H-OI CULEBRAROUNI)ONE
.. .... .........-...........-..,................--.--..----------..---'--------------------------

PSi PSi GPH

I OATE TIHE ABOVEPACKER BELOWPACKER FLOWRATE COIIIIENIS...... ........ .. .... .-.................................----. ..... .. ...... .-....-..-. ...........

I 09/[9/88 t3:04 148 161 O0 BEFOREPUHPTURNON09/19/88 14:00 148 161 O0 PUHPON
09/19/88 14:05 148 161 18 FLOWTOSURFACE
09/19/88 14:10 148 161 21

I 14:20 147 160 22
09/i9188
09119188 14:30 147 160 21

• 09/19188 15:00 146 159 21

I 09/20/88 07:30 115 128 19 PUMPOOWN09:5509/20/88 i2:30 [19 Ill' 00, LOB6[N6OFF
: 09122/88 12:17 131 144 O0 PUHPOFF

I 09/22/88 12:22 131 144 O0 PAC[ERINFLATIN609/22188 12:50 132 126 O0 PUMPFAILURE
09/23188 12:0t) 123 148 O0 PUIIPOFF
09123/88 12:30 124 , 119 26 PUHPON12:20

I 09123188 12:40 124
113 24

09/23/88 12:50 124 112 24
09123188 13:00 123 122 24

I 09123/88 13:15 123 116 2309/23188 13:30 122 116 23
09123/88 14:00 121 112 23

I 09/24/88 09:00 81) M/k 24 PSI_LOWHALFtltlCTION09124188 19:00 65 NtA 23 PACKERSEALBREACH
09/25188 08:00 54 Mlk 24 FLOWRATE07:40
09125188 18:15 49 NIA 24 PSI18:00

I 07:00 44 NIA 26 FLOW07:I0
09126188
09126/88 16:00 41 N/A 25
09127188 II:O0 115 NIA 26 SHUTPUIIPOOWN

,li 09/28188 15:18 77 101 O0 PUHPON15:16
ml 09128188 15:20 77 10l 24 "

09/28/88 15:30 76 101 24

I 09128188 15:45 7& 100 2509/28/813 16:00 75 99 27
" 09/28188 16:15 74 99 27

09128188 [$:30 74 98 26

I 09129188 07:00 66 48 18 PSIBELOWFALLS14:3009129181] 17:00 76 NIA O0 PUHPFAILURE
10103188 09:10 !16 140 O0 PUIIPOFF

I 10/03188 13:28 !i6 32 17 PUMPON13:1510/03/88 13:45 116 25 18
lO/03/_B 14:00 116 19 18

I _0t03/88 I_:15 111 24 1710/03/_8 14:30 117 20 17
10/03188 15:00 117 18 18
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n
TABL[2.19.2
(Con_,_ed)

"''-'''''''--'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' n,

PSi PSI
OATE TIN[ _OUEPAO(ER BELOWPP_,'_w.,¢RFLOWRATE COIIlI£NTS

"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' U

10/03/1_ 15:30 117 18 17
1_,/03/80 15:45 117 18 17 i
1010@88 07:05 120 I1 17 i
10104188 07:30 i20 14 17
10104188 08:00 120 15 i7 I
10/04/88 16x30 121 19 16 II
10105/]8 07:00 124 14 _6
lO/O5/_ IS:O0 125 16 16 m

. 10/06t8G 07:00 126 16 16 i
lO/O6J88 _6:00 127 16 16

...

10107188 07:00 128 t3 t6
LO/07/_ tS:00 129 22 14
10/07/118 15:30 N/A N/A NIA PUIIPFAiLlE m
lO/lO/GS 10:22 137 91 00 TESYI_kONK)011E0
10110/80 1_:31 133 158 O0 L0661116_y n

I

I
I
I

II
il
I
I
I
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!
I 2.20 S_RY OF CULEBRA WATER SAMPLING IN THE AIR INTAKE

SHAFT (AIS)

Shaft Characteristics

I Construction of the Air Intake Shaft was initiated during the summer of 1988.
Upon completion of boring, the shaft measured approximately 20 feet in

i diameter with a total depth of approximately 2,150 feet. Water samples werecollected in the shaft from the Culebra Dolomite Member of the Rustler

Formation at an approximate depth of 717 feet BGS.

I
Sample Collection

I On 10/28/88 seven pieces of a fabricated "water ring" were lowered into the
shaft and assembled slightly above the base or lower contact of the Culebra

_ Dolomite with the lower unnamed member of the Rustler Formation. The wateri
ring collected and diverted water from the Culebra Dolomite away from the

I shaft wall toward a single drain allowing personnel to make flow measurementsand collect water samples. Prior to sample collection the water flow rate was

measured six times during one to two minute measurement intervals, over a

I total elapsed time of approximately 90 minutes. Water yield from the Culebra

Dolomite ranged from the equivalent of 50 to 55 gph during the six measure-

I ments (Deshler,
1989).

I After completing the flow measurements, a total of six gallons were collected
for water samples. Samples were immediately brought to the surface, preserved

I or treated as required, and packaged for shipment. Samples were collected forITAS, WAESD, and Sandia National Laboratories. Samples forwarded to ITAS were

analyzed for general chemistry and inorganic parameters only. A sample for

I full suite radionuclide analysis was collected for WAESD. Untreated water

samples were provided to Sandia National Laboratories at their request. One

I to the WQSP field laboratory for analysis of field para-sample wa_ provided

meters at the WIPP site.

I
Tabular data from field analysis and ITAS final results are presented in

I Tables 2.20.1 and 2.20.2. Figure 2.20.1 illustrates the general water qualityfor the Culebra water from the Air Intake Shaft utilizing Stiff, pie, and

i Piper trilinear diagrams°

!
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mm

Field Analytical Results l
Procedures used in the field analyses are described in the WIPP Geotechnzcal

and Geosciences Procedure Manual WP 7-2. I

Water from the Air,Intake Shaft had a pH of 7 8 SU, a specific conductance of I
m55,100 umhos/cm at 25°C, and a specific gravity of 1.037 at 24.6°C '

Alkalinity measurements averaged 108 mg/l. I

•. Chloride concentration was between 19,300 and 19,400 mgll.

,,

• Divalent cations were analyzed at approximately 92 meq/l. I

Total iron concentration was reported at 0.21 and 0.19 mg/l. I

!
!
!
!

!
!
!
!
!
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m TABLE2.20.1

AlS CULEBRA

g FIELDCHEHISTRY
....--.------------------.......................,,,................................-..................... .......

i DUPLICATE DATEPARAMETER VALUE VALUE UNITS COLLECTED

i ALKALINITY 109 108 Ig/i t0/28/88CHLORIDE 19300 19400 19/I t0/28/88
O[VALEHTCAT[OHS 92,4 91.7 aeq/[ t,0/26/08
pH 7.0 10/29/88

! SPECIFICCONDUCTANCE 55100 ! 25C umhos/cl 10/28/88
SPECIFICGRAVITY 1.037 ! 24.6 C t0/29/88

!
!
!
!
!
!
I ?,

!
!
!
!
!
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TABLE2.20.2

ITASLABORATORYRESULTS m
AIS CULEBRA l

GENERALCHEMISTRYANDANIONS
,mmmm*

.............................................._............................................................[]mDUPLICATE DATE
PARAMETER UALUE UALUE UNIIS CDLLECIED

.....--------------....---........-....---------...."--....-------.......-----......---------------.... mmALKALINITY(HC03) 98 I00 mg/l 10/28/88
ALKALINITY(C03) 0 0 mgll I0/28188
BROMIDE 22 23 mg/l I0128188 m

CHLORIDE 20500 mg/l 10128/88 mp _

CYANIDE,TOTAL ( O.OL mg/[ lO/28/BB g

_ FLUORIDE 1.4 1.4 |q/l [012B188
IODIDE ( 2.0 ( 2.0 mql] 10/28/88 m

: N[FRATE ( 0.02 mq/]NO3-N 10128188 m
,.

pH 7.94 7.95 L0/28/88
PHENOLLCS 0.024 _11 10128188 m

' PHOSPHATE,TOTAL O.Oi O.Ol mqllI-PO4-P IO/2BIBB ii
RESIDUE,FILTERABLE1180C 43100 42200 mqll 10128188
RESIOUE,HONFILTERABLE1105C 110 120 |q/l 10/28/88 N

SPECIFICCONOUCTANCF 61400 60500 umho$1cN25C 10,28,88 m
SULFATE 5900 5400 mqll 10/28/88 m

[OIALOR_NTCCARBON 3.0 3.0 lqli 10128/88
TOTALOR_NICHALO6EN ( 0.05 0.07 mqlL 10128188 m

m

!

m

m
m

m

m
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T_BLE2.20.2
(continued)

i CATIONSANDTRACEMETALS
...............................................,.................--...,.................. ._ ...... ....

DUPLICATE AC[O 0[.WATER DATE
7_RA_IER VALUE VALE BLANK BLANK UNITS COLLECTED

m .......... ........ ..-.. .... ......... .... ...................---....--...--.-----------------....-- .... ......

ALUMINUM (lO (10 mgl[ 10/28108

m ANTINIINY (5.0 (5.0 mg/l I0/28/B8ARSENIC (0.050 (0.050 mq/l I0/28/88
BARIUM (0,50 (0.50 mq/l 10/28/88

m BERYLLIUM (0.50 (0.050 mg/l I0128/88
BORON 30 30 zig/[ [O/2B/B8
CADMIUM ( 0.50 ( 0.50 mq/! 10/28/88
CALC1_ tO00 |000 mgl) 10/29/88

m CESIUM 0,060 0.080 mg/l 10/28/88
g CHROMIUM 2.0 2.0 mg/l I0128/88

COBALT (IoO (I.0 H/I lO/2B/BB

I COPRER 1.0 1.0 mgll 10/28188IRON (1.0 (I.0 _/l 10/28/88
LEAO ( 5.0 (5.0 _/I 10/28/88

m LITHIUII 0,50 0.50 _/] I0/28/88MAGNES[I)M 510 520 INg/] 10128188
MANGANESE ( 0,50 (0,50 zig/] 10/28/88
MERCURY (0,0002 (0.0_2 _/I i0/28/88

I HOLYBOE_M O.15 O.15 zg/l 10/28/88NICKEL (3.0 (3.0 _/l IOI2BI8B
POTASS[UN 400 420 mg/l 10128/88

m SELENIUM (0.50 (0.50 mg/l 10/28188SILICA 3.7 3.7 mq/] 10/28/88
SILVER (I,0 (l.O mg/] 10/2B/88
SO0[UM 12600 t2400 IglI IOl2B/B8

I SlRO)iI[UN 12 12 mq/
I 10/28/88

THALLI_ (0.50 mo/l 10/28/88
TITANIUM (I.0 (1.0 mg/l 10/28/88

m VANAOIUM (1.0 (1.0 mgli I0128/88 '' ZINC ( t.O ( t.O mOIL I012B/88

m
I

I
I
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i 2.21 SUMMARY OF CULEBRA WELL H-15T ROUND THREE

Well Characteristics

i Well H-15 is located approximately one mile east of the center o_ the WIPP
site at an elevation of 3,482 feet above MSL, to the top of the casing

i (Gonzaies, 1989). The well is completed to a depth of 900 feet BGS, w/rh
casing installed to a depth of 853 feet BGS. The bottom 47 feet of the well

are completed open hole. The source of water sampled from this well is the

I Culebra Dolomite Member of the Rustier Formation located at a depth interval

of 861 to 883 feet BGS (Beauheim, 1987).

Samplin_ Process

r This well was sampled using a Bennett model piston pump. Water in the well
bore was purged prior to serial sampling, and the well was sampled open hole

i without a packer

Pumping began on I0/25/88. Over a three-day period the well bore was evacu-

I ated of water by lowering the pump in stages from 6_5 to 850 feet BTOC. On

10/26/88 a second Bennett pump with an Aardvark inflatable packer was set at

l depth of 850 feet BTOC. The packer failed to operate_ consequently pumping

proceeded open hole. Serial sampling began on 11/01/88 after approximately

I 1,400 gallons had been pumped from the weil. The pump flow rate varied
between five and seven gph during the sampling period. Seven daily serial

I samples were collected and analyzed. Serial sampling ended and final samples
were collected on 11/07/88 after approximately 2,200 gallons had been pumped

l from the well.

Field Chemistry Sum_ry

I Procedures used in the field chemical analyses are described in the WIPP

Geotechnical and Geosciences Procedure Manual WP 07-2.

I Field chemical analyses showed alkalinity decreasing from approximately 47

l down to 41 mg/l (Figure 2.21.1).

B Chloride content varied between 133,000 and 135,000 mg/l (Figure 2.21.1).

• Divalent cations varied between 280 and 295 meqll (Figure 2.21.2).
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Total iron concentrations decreased from approximateiy 4,2 down to 2.8 mg/l

over the entire sampling period. Ferrous iron concentrations followed a trend I

similar to total iron (Figure 2.21.2).
.ml

The water pH ranged between 6.7 and 7.0 SU during serial sampling. I

Ph_ ical Parameters I

Values for Eh ranged between 117 and 141 mV, relative to the SHE, exhibiting
I

no distinct trend, l

._. The water temperature varied between 20.2 and 23.3°C probably caused by I
g

.:_..: temperature fluctuations at the ground surface.

The water had a specific gravity of 1.160 at 23.4°C on the final day of serial

scrap!ing. I

Specific conductance was reported_at 199,000 uJnhos/cmat 25°C on the final day

of serial_sampling. I

Final Sa_cI_leCollection

Final samples were collected following procedures outlined in the WIPP

Geotechnic_aland Geosciences Procedures Manual WP 07-2_0.
g |

, Samples were collected and sent to ITAS, UNC analytical laboratory, Sandia l

|National Laboratories, and the EEG. Samples for full suite radionuclide "

,, analysis were collected for WAESD. Archival samples were collected for the

WIPP project. I

General Observations I
The water from this well was effervescent.

ITabular data are presented in Tables 2.21.1, 2.21.2, 2.21.3,.and 2.21.4.

These tables list results from serial sampling, ITAS laboratory analyses, UNC

Ilaboratory analyses, and pressure versus flow data, respectively.

• !
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I
I Figures 2.21.1 and 2.21.2 graphically depict serial sampling results and the

degree of stabilization achieved. Figure 2.21.3 illustrates the general water

I quality at well H-15 utilizing Stiff, pie, and Piper trilinear diagrams.

I Halite beds exist below the Culebra Dolomite Member within the RustlerFormation in the vicinity of H-15 (Lappin, 1988).

I Serial Parameter Comparisons With The Previous Rounds

The data gathered during this round compare favorably with the data from the

I rounds of serial sampling. Most chemical
previous parameters are

r e pO _ t ed

within a few percent during each round. Generally, most chemical parameters

_I exhibited a slight increasing trend in round two, but the round three values
I

appear to duplicate results from round one more closely. Specific conductance

I and iron values appear to have decreased over the three rounds of sampling.

The volumes of water pumped prior to final sampling during each round were

I 5,300, 1,100, and 2,200 gallons for rounds one, two, and three_ respectively.

Problems with the pumping equipment were experienced during all three rounds.

I Most of problems were alleviated during sampling episode
the the round three

by purging the well bore prior to setting the pump for sampling.

I
I

I
I
I
pl
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TAOLE2,21,1 I

S£RIALSAIIPL£CHEHISTRY ai
H-15 CULEOflAROUHOTHREE I

SAttPLE DUPLICATE 5ALLONS OATE i
HA_R PARAMETER VALUE VALUE UN!TS PUHPEO COLLECTED U

n +

I ALKALINITY 47,7 46.4 Hit 1400 11101199 i
2 ALKALINITY 46.7 45.9 motl 1550 11102199
3 ALKALIN[TY 44.2 43.5 19/I 1650 11/03/88 m
4 ALKALINITY 43.0 43.0 mo/] 1900 11/04/88 II
5 ALKALINITY 42.5 43.5 motl 1950 11105188

• 6 ALKALINITY 41.5 41.! moil 2100 11106198

I: 7 ALKALINITY 40.6 41,1 mo/I 2200 11107188

, .. '+

",

t C_I_ 133000 134000 Ig/I 1400 11101199 li
2 C_I_ 13_ 135000 _1 1550 tt/02/99 i
3 C_ IOI 135000 135000 _ I 1650 I 1/03/88
4 _l_ 134000 134000 moll 1900 11104189 II
5 C_L_ 134900 135000 _/i 1950 11105189 I
6 CHLOAIOE 134000 134000 moll 2100 11106199

7 CHLOIII_ 134000 135000 moll 2200 111071999 ii
N

l OIVALEHrCATIONS 2_4 292 meq/I 1400 11/01/88
2 OIVALEHTCATIONS 290 296 meq/i 1550 11102199 m
3 OIWM.EMTCATIOHS 295 292 aeq/l 1650 11103188 I
4 OIVALENTCATIONS 295 294 _/I 1900 11104199
5 OIVALENTCATIONS 293 203 _/I 1950 tt/05/98

6 OIVALENTCATIONS 296 298 _/I 2100 11/_188+ m
• 7 OI_T CATIE 294 260 _/i 2200 11107199 i

|I tOTALIROH 3,37 3.41 e9/I 1400 11101199 '
2 TOTALIRON 3,74 4,20 ag/I 1550 11102199

'

3 tOTALIRON 3,53 3.55 WI 1650 11103199 m
4 TOTALIRON 3,23 3.20 _l 1900 11104/99 n
5 TOTALlflOH 3.31 3.26 mo/I 1950 11/05/88
6 tOTALIRON 3,56 3,56 moil 2100 11106189 n

7 TOTALIRON 2,84 2,91 mo/I 2200 11107189 n
n

I FERRfXISIRON 3.19 3.18 n19/I 1400 11/01/88 nn
2 FERROUSILION 3.31 3.19 moll 1550 11/02/88 Iii
3 FERROUSIRON 2.93 2.90 moil 1650 11/03t99
4 FERROUSIRA]ll 2.68 2.61 a9/I 1960 11104188 n
5 FERROUSIRON 2.72 2.70 lqll 1950 11105188 ii
6 FERROUSIRON 3,16 2.95 moll 2100 11/06/98

7 FERROUSIRON 2,49 2.45 moil 2200 11107190 Ilab
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I TADLF2.21.1(continu_)

Nm_mm_mm_)--m_mmmmmmmm_mmm-mmmwmmm_mm_m_mmmmm_mm_mmm_m_mmimmmmmwmmm_mm-m_mm_l-_m._m_mm_m-mm_mmm

i S_PLE OUPLICATE _LLON5 OATE_H_R P_A_TER VALUE VALUE UNITS PU_ED COLLECTEO

I l PH 6.7 1400 11101198
2 pH 6.9 1550 11/02/88

I 3 PH 7,0 1650 11/03/88
4 PH 7.0 1800 11/04189
5 PH 7.0 1950 11/05/88
6 PH 6.9 2100 11106199

I 7 PH 6.9 2200 11107186

i l Eh t41 iV 1400 11/01/88• 2 Eh 128 IV 1550 11102/89
..:_:L 3 Eh 126 mV 1650 11/03/88

i 4 Eh 117 eV 1800 11104189
5 Eh 122 eV 1950 11/05/89
6 Eh 136 eV 2100 11106188
7 Eh 131 mU 2200 11/07t88

!
I TEHPERATLIRE 22.2 C 1400 11/01/89

I 2 TEHPERATURE 22.0 C 1550 11/02/993 TEIIPERATURE 22.5 C 1650 11/03t89
4 ,_HPE_TIA_E 22.4 C 1900 11/04/89
5 TEHPERATURE 20.2 C 1950 11/05/98

m 6 TEttPERATURE 21,0 C 2100
11/06/99

7 TF:_RATURE 23.3 C 2200 11/07/98

m 1 SPECiFiC5p.AVITY 1.159 I 22.4 C 1400 li/Oi/99
5 SPECIFIC6#IAVITY 1.16)0 I 20.2 C 1950 11/05/89

m 7 SPECiFic_AVITY 1,160 I 23.4 C 2200 11/07/98,

im t sPECiFiCCONOUCTANCE I(HH)OO 1 25 C umhos/cm 1400 11/01/90
7 SPECIFICCONOUCTANCE 190000 g 25 C umhos/ca 2200 11/07/88

m
l
m
i
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I
ITABLE2.21.2

[TASLABORATOR'rRESULTS I
X-15 CULEBRAROUIIOTHIIEE II

GENERALCHEflLSTRYANOkilt_O01S
mm

"'''''''''- _''" ..... "'''-'''''-''w_''"''_''-''_''''''''''_'_''''''''''" "'''''''''''''''''''''' .... " ...... E

NNOUPLLCATE OATE
PARkNETER VALUE VALUE UN[TS COLLECTE{_

"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-''''' .............. "'" I

IALKALIN1TT(HC03) 38 _/i l 1/07188
ALKALIii TY(L;03) 0 iq/I 11/07/88
8ROHIOE 94 99 mo/I 11/07/88 m

., CHt.ORIDE 135000 mo/I I1/07/88 I
CYkNIOE,TOTAL ( 0,01 ( 0.02 mc;ii !1/07/88
FLUORlDE 0.6 _/1 I !107188 aim

[OOIOE ( 2.0 ( 2.0 mo/J 11107188
• :_ NITRATE ( 0.02 moil t103-N 11/07/88 U
-_ _ 6.55 6.58 11107188
• PHENOL[CS 0.026 mo/L 11107188 I

PHOSPHATE,TOTAL 0.01 0.01 moil T-PO4-P 11/07/88 m
RESIDUE,FILTERABLE1180C 246000 244000 moil 11/07/88
RESIOUE,IIOIIFILTERkSI.E1105C 930 820 mo/I 11107188 mm
SPECIFICCONOUCTMCE 210000 210000 umhostcM25C l I/07188 |
SULFATE 5500 5700 mo/I t1107188
Ior_ _lC CARD ( 1.0 ( 1.0 moil L1/07/88
TOTAL_lC HALO6EN 1.30 1.10 moil 11107188 n

n

I
I

.,|

I
!
I
I
I
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m TABLE2.21.2
(continued)

I CAIIONSANDTRACEMETALS............_............................................................................ .... .. .......... .

DUPLICAIE A£10 O[,WATER DAIE

i PARAMETER VALUE VALUE BLANK BLANK UNIIS COLLECTED................................_............._.,..................-........----.-.---.......-. ...... .......

I ALUMINUM (t0 (10 (0.t (0.t NII tI/07rB8
ANTIMONY 1.0 7.0 (0.05 (0,05 mull 11/07189
ARSENIC (0.050 (0.050 (0.005 (0.005 _/I ll/07rB8
BARIUM (0.50 (0.50 (0.005 (0.005 mull ll/071BB

m BERYLLIUM 0.50 ( 0.50 ( 0.005 ( 0.005 mull li/O/IBMBORON 50 50 ( 0.01 ( 0.01 |g/l 11/07/88
• CAOMIUN 0.70 0.10 (0.005 (0.005 _/l 11/07/88

m CALCIUM 1600 1600 mq/I 11107/88CESIUM 0.40 0.40 (0._ (0.06 mg/l 11/07/88
CHROMIUM 3.0 3.0 (0.01 (0.01 mull 11107/88

m COBALT 1.0 1.0 (0,01 (0.01 mg/l 11/07/88COPPER 2.0 2.0 (0.01 (0.01 |gll II/07/B8
IRON 3.0 3.0 (0.01 (0.01 moll 11/07/88
LEAD 7.0 7.0 (0.05 (0.05 |g/i 11/07/88mm LITHIUM 0.90 0.90 (0.01 (0.01 _911 11/07/88

W MAGCCESI_ 2700 2700 I_/I II/07/88
MAIIBIJCESE (0.50 (0.005 (0.005 NII 11/07/88

m _Y ( 0.40 ( 0.40 ( 0.0002 ( 0.0002 mull 11/07/88MOLYOIOiWUM 0.29 0.27 (0.05 (0.05 Nil 11107/88
NICKEL ( 3.0 ( 3.0 ( 0.03 ( 0.03 _/J 11/07/88

m _iAssiug 1800 1900 I_/I 11107/88
SELENIUM ( 5.0 ( 5.0 ( 0.005 ( 0.005 mull 11/07/88
SILICA 1.6 NII 11/07/88
SILVER 1.0 1.0 (0.01 (0.01 mg/l 11/07/88

m SO01UM 71000 71000 Nil lil07/BBSFRONT[_ 31 31 (0.01 (0.01 _/] III071BB
THALLIUM ( 0.50 ( 0.005 ( 0.005 mg/l ilI071B8

m Flr_l_ (i.o ( i.o (o.oi (o.oi NII Itl071BBVANADIUM 1.0 1.0 ( 0.0t (0.0l NII 11107188 '
ZINC 1.0 1.0 (0.01 (0.01 mill ll107/BB

m
I

s

I
m
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• |TABLE2.21.2

(continued)

VOLATILEHAZAROOUSSUBSTANCES |
DUPLICATE TRIP TRIP8LkNK DATE

PARABETER VALUE PALl[ BLANK DUPLICATEUN]TS COLLECTED I
m

ACETONE (10 ( I0 (10 uG/L i1/07/88 B1
BEMZENE ( 5.0 ( 5.0 ( 5,0 uotl 11107188 ii
2-8UrANONE (I0 ( I0 { I0 ugll 11107188
8ROflO_OflR ( 5.0 ( 5.0 ( 5.0 ug/] 11107188
CARBONOISULFIUE ( 5.0 ( 5.0 ( 5.0 ug/I 11107188 1
CARBONTETRACHLORIDE ( 5.0 ( 5.0 ( 5.0 ug/I 11107188 1

CHLOROBENZENE ( 5.0 ( 5.0 ( 5.0 ugti 11107/88
CHLOROOIBROBONETHkNE( 5.0 ( 5.0 ( 5.0 ug/i 11107/88
CHLOROETH_E (10 ( I0 ( I0 ug/I 11/07/88 li
2-CHLOROETHYLVINYLETHER ( lO ( lO ( I0 ug/I 11107188
CHLOROFORM ( 5.0 ( 5.0 ( 5.0 ug/i 11107/88 lm
CIS-I,3-OICHLOROPROPEHE( 5.0 ( 5,0 ( 5.0 ug/! !1107188 I
OICHLOROBRONONETH_NE( 5.0 ( 5.0 ( 5.0 ug/l 11/07/88
I,[-OICHLOROETHkNE ( 5,0 ( 5.0 ( 5.0 ug/I 11/07/88 tamm

i,2-OICHLOROETH/_E ( 5.0 ( 5.0 ( 5.0 ug/i 11/07/88 I
|,I-O[CHLOROETHYLENE ( 5.0 ( 5.0 ( 5.0 ug/] 11/07188 I

1,2-OICHLOROPROPkNE ( 5.0 ( 5.0 ( 5.0 ug/I 11/07188
ETHYLBENZENE ( 5.0 ( 5.0 ( 5.0 uN/! 11/07/88
2-HEXkNONE (10 ( I0 ( I0 u9/] ll/07188 I
_ETHYLBROBIOE ( lO ( 10 ( 10 uq/! 11/07188
I_ETI4YLCHLORIDE (I0 ( I0 ( I0 ugll 11107188 l
4-METHYL-2-PENTAKONE <I0 ( lO ( !0 ug/I 11/07/88 I
METHYLENECHLOR[OE ( 5.0 9.6 14 ug/l 11107188
STYRENE ( 5.0 ( 5.0 ( 5.0 ug/I 11107188
[,I,2,2-TETRACHLOROETHANE( 5.0 ( 5.0 ( 5.0 ugt] 11/07/88 1
TETRkCHLOROETHYLENE <5.0 ( 5.0 <5.0 ug/] 11107188 I

TOLUENE ( 5.0 ( 5.0 ( 5.0 ug/I 11107/88
TR_-[,2-OICHLORQETXYLENE( 5.0 (5.0 ( 5.0 ug/l !1/07/88 l
rRMS-I,3-OICHLOROPROPENE( 5.0 ( 5,0 ( 5.0 u9/I 11/07/88 ' ii
I,I,[-i'RICHI.OROETXI_E ( 5.0 ( 5.0 ( 5.0 ugll 11107188
I,I,2-rRICXI.OIIOETIIkliE <5.0 ( 5.0 ( 5.0 ugll 11107188 I
TRICHLOROETXYLEIIE ( 5.0 { 5.0 ( 5.0 ugll 11107188 |
VINYL_CETATE { lO ( lO ( lO ug/] li107188
VINYLCHLORIDE ( 10 ( I0 ( |0 ug/I 11107188
TOTALXYLENES ( 5.0 { 5.0 ( 5,0 ug/l [L/07/BB i

I

I
I

..
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i TABLE2.21.2(continued)

I SEMIVOLA/ILEHAZARDOUSSUBSTANCES........ . ....... ... ...... ...............,........................... ...... ..,,................ ............. .

DUPLICATE DATE

i PARHIETER VALUE VALUE UNIIS COLLECTED
--...... ...... ..._ .... .............. .... ......................-..--..-....-.'...--- ...... .. ...............

ACENAPHIHEHE ( !0 ug/[ 1t/07/88

I AL_NVkOHTHYLEHE (lO ug/] 11/07/88ANTHRACENE ( lO ug/[ [1/07/88
BENZO(A)ANIHRACEN[ (10 ug/] 11/07/88

I BENZ_A)PYRENE ( lO ug/[ 11/07/883,4-BENZOFLUORANIHENE (tO ug/l lt/07/88
BENZO(6,H,I)PERYLENE (tO ug/[ II/Ol/88

I BENZOICACID ( 50 ug/] 11/07/88BENZO(K)FLUORANIHENE ( lO ugt[ 11/07/89
BENZYLALCOHOL ( lO ug/i !1/07/88
B[S(2-CHLOROEIHOXY)_THANE ( lO ug/l, 11/07/88

I 8IS(2-CHLOROETHYL)ETHER (10 ug/I 11/07/888[S(2-CHLOROISOPROPYL_IHER ( i0 ug/I tl/07/98
BiS(2-ETHYLHEXYL)PHIHALATE 44 ug/l 11107/88

i 4-8ROHOPHENYLPHENYLETHER ( lO ug/[ tt/07/98BUTYLBENZYLPHT_LATE ( tO ug/I tt/07/88
4-CHLOROMIL[NE ( tO ug/l 11107189

I 2-CHLORONAPHTHALENE ( lO ug/] 11/07/882-CHLOROPHENOL ( I0 ug/[ 11107/88
4-CHLOROPHENYLPHENYLETHER (10 ug/I 11/07/98
CHRYSENE ( tO ug/l tl/07/89

i D[BENZO(A,H_NTHRACENE ( !0 ug/l 11/07/88D[BENZOFURAN ( tO ug/l tt/07/88
1,2'DICHLOROBENZEHE ( lO ug/l 11/07/99

i 1,3-O[CHLOROBENZENE ( tO ug/I 11/07/991,4-DICHLDROBENZENE ( 10 ug/] 1t/07/88
3,3'-O[CHLOROBENZ[D[NE ( 20 ug/l tl/07/88

i 2,I,DICHLOROPHE_L ( 10 ug/l 11/07/88
DIETHYLPHTHALAFE ( tO ug/I 11/07/88 "
2,4-O]HETHYLPHENOL ( I0 ug/l 11/07/88
4,6-O[NITRO-O-CRESOL ( 50 ug/l tl/07/88

i 2,4-DINITROPHENOL ( 50 ,ug/I [I/07/B8DIMETHYLPHTHALATE ( tO ug/l tt/07/88
OI-N-BUTYLPHTHALATE ( lO ug/] 11/07/88

I 2,4-OIN[TROIOLIENE (lO ug/i t[lOl/B82,6-DINITROTOLUENE ( lO ug/] 11/07t89
DI-N-OCTYLPHTHALA[E ( lO ug/i tl/07/88

!

i
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T_LE2.21.2 lid
(contin_ed)

SEMIVOLkTILE_ZARDOUSSUBSTANCES n

DUPLICATE DATE

P_kNETER VALUE VkLUE UN[TS COLLECTEO
u----.-----..----....--.................................................. ..... ................... .............

FLUQ_THENE ( lO ug/l 11/07/88 i
FLUORENE ( I0 ugll 11/07188 l
HEXA_HI.OROBENZENE ( tO ug/l tl/02188
HEXACHLOROSUTAOIENE ( 10 ug/] I1/02188 n

HEXkCHLOROCY_OPENT_O[ENE ( I0 ug/I II/07/88 n
HEX_HLOROETHI ( 10 ug/] 11/07/G8 N

[I(OEItO(L,2,3-C0)P'fRENE ( I0 ugll 11/07/88
ISOPHORONE ( I0 ug/] 11107188 l

' 2-HETHYLNAPHTHkL.ENE ( l0 ugtI I l/07188 U
2,,-IIETHYLPHENOL ( lO ug/I t1/07/88
4-RETHTLPHENOL ( !0 ug/] 11/07/88 I
NkPHTHkLENE ( I0 ug/] I !/07/88 i
2-1(ITRONIIL[NE ( 50 ug/] 11/07188
3-NITROMILIIE ( ,0 ug/I 11/07/88 n

4-NITROAIIILIIE ( 50 ugl[ 11/07188 i
NITROBENZENE ( lO ug/i 11/07188 U

2-NITRQPHENOL ( lO ug/I 11/01/88
4-NITROREIIOL ( 50 ug/I 11/07/88 .,lt
N-NITROSOOI-II-PflQPYLklti_ ( I0 ug/] 11101188 |
i-tl[TROSO0[PHENYL_iNE ( lO ug/] !1/07/88
P-CFILOIIQ-If-CIESOL ( lO ugl[ l [/07/88 I
PENTJ_HI.ORORENOL' ( 50 ug/l 11/07/88 i
PHEN_[HIENE ( I0 ugll 11/07188
PHENOL ( I0 ug/I 11/07188
PYRENE ( I0 ug/I 11/07/88 Nii
1,2,4-TRICHLOROBENZENE ( tO ugl] I1/07/88 u
2,4,5-TRiCHLf)ROPHENOL ( 50, ug/I tt/07/88
2,4,6-TR[CHLOROPHENOL ( tO ug/l tt/07188 i

.,,. t

POLYCHLORINkTED8[PHEMYLS i
iPARAMETER VkLUE UN[TS COLLECTED

...... o,..... .... ..................._....__._......_......... .... .............-................. .......... ..

PCB ( I ug/i I t/07188 I

o

I
•- I
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i TABLE2.21.3

UNCLABORATORYANALYSIS

I H-t5 CULEBRAROUNOTHREE

D[SSOLVEDG_SESANOREDOXCOUPLES
m - ......... -....... -- ......... --- .... ---------- .... --------- -,.-..... --- ..... - ...... - .................... ----

i

m OUPLICATE DATE
PARAMETER VALUE VALUE UNITS COLLECIED

ARGON (0.05 (0.05 cc/l(STP) It/OI/MB
OXYGEN 0.30 (0.05 cc/I(STP) 11107188
NITROGEN 175.28 13.38 cc/l(STP) 11/07/88

m CARBONMONOXIDE (O.OOt (O,OOt cc/l(STP) 11/07/88CARBONDIOXIDE 1.490 1.320 ccYl(STP) II/07/88
METHANE 0.263 0.863 cc/i(STP) 11/07/88

m EIHANE (O.OOI ( 0.001 ccYl(SIP) 11/07/88C-3 <0.001 (0.001 cc/l(SIP) II/07/88
C-4 (O.OOI (0.001 cc/I(SIP) II/07/BB

mm c-s (o.ooi (o.ooi cc/i(STP) II/07/BBm C-6 (O.OOI (O.OOI cc/l(STP) 11/07/88
SUMOFC02 13.78 cc/l(STP) 11/07/98
TOTALGAS 96,598 cc/l(STP) 11/07/88

m AMMONIA 0.85 0.85 m9/[ 11/07/88NITRATE (t.O0 (t.O0 mg/l 11/07/08
: TOTALIRON 3,520 3.500 mg/l 11/07/86

I FERROUSIRON 3.49 3.46 mg/l 11/07/88TOTALARSENIC 0.0020 0.0020 mg/l 11/07/88
ARSENICIII (O.OOtO (0.0010 mg/l 11/07/68

i TOTALSELENIUM (0.001 (0.001 m9/l II/07/BB
IODIDE 300 300 ug/! 11107188
IODATE (15 (15 ug/l III07188

m
m ,,

I
m
m
m
.i
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I
.' TA8LE2.21.4 I

' PRESSUREkNOFL_

' H-15 C_EBRAR_ T_E
I

PS1 PS1 6PH mmmm

DATE TIME _E Pk_KER @ELOWPkCKER FLOWRkTE COWflENTS
I

10125/88 10:45 NIA 56 36 PW ON10:38
10125188 11:00 N/A 52 _ OPEN_LE 645FT I
10125188 11:15 N/A 50 38
10/25/88 11.:30 NIA 44 _ I
10/25/88 12:30 N/A 30 42 I
10/25/88 13:00, i,/k 23 ,,

i0/25188 14:_ N/A 08 40 PU_ OFF14:03

.. 10125188 14:10 NIA N/A _ DEPTH750FT
10/25/88 14:39 N/A 70 24 _! 14:35_ ON14:35 II

lr 10125/88 15:18 NIk 58 24 PSi 15:15
10125/88 15:30 NIM 50 , l1
10/26188 07:00 N/A 03 04 P_P OFF, I
10126188 07:40 ilk NIA _ DEPTH8_ FT
10126/88 08:_ N/A 50 19 PW _ 07:48
10126/88 16:40 ilk I0 15 _E _ 10/27 II10/28/_ _:00 52 60 14 P_ ON07:54
10/28/88 08:25 50 61 08 OPENHOLE
10128188 08:37 50 _ _
10/28/88 I1:00 44 55 09 I
101281_ t4:00 37 47
10129188 06:_ 14 23 08
10/29/88 10:_ 12 21 07 I
10/30/88 08:_ 15 26 05
10130188 II:00 15 22 I

10/31188 07:00 09 16 07 ii
10/31/88 15:_ I0 22 05 II

11101188 07:_ I0 22
11/01/88 09:_ 12 24 07 FLOWST_S08:40-09:20
11101188 12:_ 12 24 04 _ I
11/01/88 12:30 12 ' 24 06
11101188 16:_ 12 24 05 I
!1/02/_ 07:00 16 27 05 I
I!/0_ 07:_ 15 27 05
11/02/88 15:30 17 29 04
11/03/88 07:_ 17 29 05 I
11103188 07:3,,I 16 29 mB

11/03/_ 15:_ 14 26 06

11/04/_8 07:00 12 25 06 I
Ll/04/_ 14:_ 14 2& OS I
11105188 09:00 16 26 05
L1t_/88 07:_ 18 31 06 I
11/07/88 07:00 28 36 05 ii
I1,/_/88 _: _ 29 41 06
'/08/88 08:30 29 39 05 P_P OFF08:40

• !
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Figure 2.21.I. Graphs of alkalinity and chloride from third round serial

i sampling at well H-15 Culebra.
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Figure 2.21.2. Graphs of divalent cations and Iron from third round serial

sampling at well H-15 Culebra. I
I
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I
I 2.22 sUMMARY OF CULEBRA WELL H-122 ROUND THREE

Well Characteristics

I Well H-12 is located approximately 4.5 miles southeast of the center of the
WIPP site at an elevation of 3,427 feet above MSL, to the top of the casing

I (Gonzales, 1989). Total depth of the drilled hole was 1,001 feet, but thehole was plugged back to a depth of 890 BGS. Casing is installed to a depth

of 820 feet BGS and the well is completed open hole. The source of water

! ,sampled from this well ts the Culebra Dolomite Member of the Rustler Formation

located at a depth interval of 823 to 850 feet BGS (Winstanley and Carrasco,

I 1986).

I Sampling Process
This well was sampled using a Bennett model piston pump. A Baski inflatable

_ packer was set above the pump intake isolating it from stagnant water in the

I well bore. The pump intake was located at approximately 808 feet BTOC.

i Pumping began on 11/08/88. After pumping only 38 gallons of the water the

packer failed. After #emoval of the pump assembly from the well a second pump

i was installed 11/10/88. The second pump failed to
and packer assembly on

operate. During removal, the second pump assembly became lodged in the

I weil. This pump and packer were finally knocked loose and recovered on
11/15/88. A third pump assembly was installed on 11/28/88, but a pressure

I transducer failure forced removal of this pump also. Finally, on 12/01/88 an
operable pump and packer assembly was installed in the weil. Pumping

continued until 12/03/88 when the pump stopped and had to be restarted.

| "Steady pumping then continued until the end of sampling.

I Serial sampling began on 12/02/88. Approximately 250 gallons
of water had

been removed from the well at the time of the first serial sampling. Then

I there was a five-day hiatus while the well was allowed to pump before the
second serial sample was collected. Daily serial sampling began on 12/07/88

I after approximately 850 gallons of water had been pumped from the weil. The
average flow rate was approximately 12 gph during the sampling period. Ser£a[

sampling ended and final samples were collected on 12/14/88 after approx,'

i mately 2,900 gallons had been removed from the weil.

!
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Field Chemistry Summary I
n

Procedures used in the field chemical analyses are described in the WIPP

Geotechnical and Geosciences Procedure Manual WP 07-2. I

Field chemical analyses showed alkalinity decreasing from the first day value
lof approximately 69 down to 51 mg/l (Figure 2.22.1).

Chloride content ranged between 85,300 and 79,500 mg/i (Figure 2.22.1). I

Divalent cations varied between 265 and 242 meq/l. Divalent cation concentra- I
mm

tion was approximately 250 meq/l on the final day of sampling (Figure 2.22.2).

• I
, Total iron concentrations decreased from over 12 mg/i on the first serial

_ sample down to approximately 2.1 mg/l at the end Of serial sampling.. Ferrous
miron concentrations followed a trend similar to total iron (Figure 2,22,2).

The water pH ranged between 7.7 and 7.2 SU, and was 7.3 SU on the final day i

of ser!al sampling.

l
Physical Parameters,,, ,,,,,

Values for Eh ranged between -26 mV and 124 mV relative to the SHE over the I
I

course of serial sampling. Eh was 109 mV relative to the SHE on the final day

of sampling, i

The water temperature varied between 16.7 and 22.2°C.

,.|
The water had a specific gravity of 1.088 at 21.2°C on the final day of serial

sampling. I

Specific conductance was reported at approximately 147,000 umhos/cm at 25°C on I
n

the final day of serial sampling.

Final Sample Collection U

Final samples were collected following procedures outlined in the WIPP i

|Geoteehnica¿ and Geoscienees Procedures Manual WP 07-230.

|
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I Samples were collected and sent to [TAS, UNC a_alytlcai laboratory, Sandia
I

National Laboratories, and the EEG. Samples for full suite radionuclide

l analysis were collected for WAESD. Archival samples were collected for the

WIPP project.

!
General Observations

i The water from this well was very effervescent.

Tabular data are presented in Tables 2.22.1, 2.22.2, 2.22.3, and 2.22.4. These

l tables list results from serial sampling, [TAS laboratory analyses; UNC

laboratory analyses, and pressure versus flow data, respectively. Figures

| ,2.22.1 and 2.22.2 graphically depict serial sampling results and the degree of

stabilization achieved. Figure 2.22.3 illustrates the general water quality

I at well H-12 utilizing Stiff, pie, and Piper trilinear diagrams.

i Halite beds exist both above and below the Culebra Dolomite Member within the
Rustler Formation in the vicinity of H-12 (Mercer, 1983).

i Serial Parameter Comparisons With The Previous Rounds

The total volume of water pumped prior to the start of final sampling was

I 2,400, 1,100, and 2,900 gallons for rounds one, two, and three. Average flow

rates during serial sampling were approximately 17, six_ and 12 gph for the

i three rounds of sampling.

I Data gathered from serial sampling at well H-12 are generally in good agree-
o_

ment between the three rounds of sampling. Data gathered during rounds one

l and three are more similar than data from the round two sampling episode. Theround two ending serial sample values for alkalinity, divalent cations,

specific gravity, and specific conductance were all greater than those ending

l values for either rounds one or three. The Eh value for round two was lower

than either round one or three. The round two sampling may have been term£-

i nated to the water reaching a steady state as £s indicated by data
prior

differences with the other two rounds of sampling.

!
!
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I
T_LE2.22,1 I

SER[_ ,'_E C_HISTRY

H-12 CULEDRAROUHOTHREE I

_LE DU_]CATE 6_LONS DATE
M8ER P_TER V_ 9AL_ MITS PU_ED COLLECTED ii

1 'ALKALINITY 69.5 67.8 Ig/l 250 12102/98 g
2 ALKALINITY 54.1 51,6 09ti 850 12/07/88
3 ALKALINITY 48.5 46.7 0911 1150 12/08188
4 ALKALINITY 52,2 5L,6 091L t400 12/09/S8 i
5 ALKALINITY 51,6 50.4 09/1 1700 t2/tO/88 ii
6 ALKALEHITY 51,6 51,6 09/l 2000 12/11/99
7 ALKALINITY 51.9 51.I i9/i 2300 12112/88
9 ALKAL[NITY 52;2 51.5 e9/] 2_0 12/13/88 ii
9 ALKALEH[TY 51,0 51,2 09/] 2900 12/14/99

.116

I C_HI_ 851_ 85_ 09/I 250 12/02/89 i
2 C_H[_ 812_ 824_ 09/I 8_ 12/07/88
3 CHI.HIE 80700 80700 il9/l 1150 12/08/88 i
4 CHL_i_ 79_ _OOO 091i 14_ 12109188 ta
5 C_HI_ 80000 _0 09/I 17_ 12/10/88
6 CXI.HIOE 80300 80000 09/1 2004) 12/11/88 i
7 CXLHIOE 79800 80200 09/1 2300 12112188 i
9 C_ORIOE 80300 79804) o9/! 2600 12/t3189

9 _LH[_ 901_ _t_ moll 2_0 12114108 B
IlO

1 DIVALENT_TIONS 265 262 Nq/l 250 12/02/69
2 DIVALENTCATIONS 244 242 eeqll 850 12/07/_
3 DIVALENTCATIONS 246 249 neq/] 1150 12/_/89 i
4 O[9_L_TCATIOHS 249 245 neq/! 1460 12/09/88
5 OiVALEHTCATIONS 248 251 eeq/l 1700 12110186 I

.,.. 6 DIVALENTCATIONS 254 254 eeq/l 2000 12/I1188 -.II
7 OI9ALXJiTCATIONS 247 250 eeq/I 2300 12/12/88
9 DIVALENTCATIONS 2_ 249 lieq/i 2600 t2/13/88 I

9 DIVALENTCATIONS 249 2_ aeq/I 2900 12114188 i

l TOTAL[R_N 12,46 12.10 a_l 2_ 12/02/88
2 TOTALIRON 3,10 3,21 no./! 950 12107189 i
3 TOTALIRON 2.72 2.72 09/1 i150 12/09/88
4 TOTALIRON 2.75 2.75 ag/I 1400 12109/98 in
5 TOTALIRON 2.47 2.49 09/1 1700 12110/89 II
6 TOTALIRON 2.35 2.46 0911 2000 12111188
7 [OTALIRON 2.67 2.60 le9/I 2300 12112/89 li

8 TOTALIRON 2.13 2.09 agll 26_ 12113198
9 TOTALIRON 2,_ 2.16 09/i 2900 12/14/88 i

!
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T_BLE2.22. I

I (contim,ed)

I 5AI_.E OUPLiCATE GALLONS DATENUI_BERPARAMETER VALUE VALUE UNITS PUP.PED COLLECTED

I ! FERROUSIRON I0.04 10,12 ag/I 250 12102188
2 FERROUS[ROll 2.99 3.01 mg/i 850 12/07/88
3 FERROUS[ROm 2.69 2.69 mg/i 1150 12/08/e8

l 4 FERROUSIRON 2.71 2.71 i9/i 1400 12/09/885 FERROI_[ROll 2.46 2.46 m9/] 1700 12/10/88
6 FERROUSIRON 2.31 2.31 mo,/] 2'000 12111/88

I 7 FERfH)I_IRON 2.47 2.44 Ig/I 2300 12/12/888 FERROUSIRON 1.94 1.97 mg/I 2600 12/13/86
9 FERROUS[_ 1.96 1.93 mg/l 29110 12114188

L PH 7.7 250 12/02/88

i 2 pH 7.3 850 12/07/88
3 pH 7.2 1150 12108188
4 PH 7.4 !400 12109/88
5 PH 7.4 1700 12/10188

l 6 PH 7.3 2000 12111/887 PH 7.3 2300 12/12/88
8 pH 7.3 2600 12/13/88

i ? PH 7.3 2900 12/[4/88

I Eh -26 iv 250 12/02/68

I 2 Eh _ iv 850 12/07/883 Eh 124 ld/ 1150 12/08/88
4 Eh 101 iv 1400 12/09/88

I 5 Eh 116 iV 1700 121101886 Eh 106 iv 2000 12111188
7 Eh 116 iV 2300 12112/88
8 Eh IOl iv 2600 12113180

I 9 Eh 109 ,
iv 12/14/88

I 1 T_I'URE 21.9 C 250 12/021882 I'E]'II_IUIIE 19.5 C 850 12107188
3 TENI_MIIJE 16.7 C 1150 12/08/88

I 4 T_IlJRE 29.6 C 1400 121091685 I'EIIPE_IIIIE 29.3 C 1700 12110/88
6 I'ERPEbiIJRE 21.5 C 2000 12111188
7 TEltPERAI'I,IRE 22.2 C 2300 12/12/88

TFJI_P_TUI_ 21.4 C 2600 12/13/88
8
9 TEIt)ERATURE 21.5 C L:x_)O 12/14/88

I
I
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TAOLE2.22.1 I

_" (conLinu_) m

S_E _[CATE GALLONS _TE i
i

_HBER P_TER P_ VALUE UNITS _ED COLLECTED

4din

1 SPECIFIC6RAVITY 1.105 ii 21.3 C 250 12/02/99 i
7 _CIFIC _[TY t.m ii 20.9 C 2300 12/12/88

? SPECIFIC6P,AP[TY 1,089 ii 21.2 C 2900 t2/t4/88 n
iii

I SPECIFICCONOUCTANCE 153000 I 25 C unhos/ca 250 t2/02/89
9 5,oECIFICCONOIJCTANCE147000 ii 25 C uehoelca 2900 12114188

l

' ..

.' "'" I

..

' I

I
N
I

. |

I
!
i
I
I
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I TABLE2.22.2

[TASLABORATORYRESULTS

I H-12 CULEBRAROUNOTHREE

GENERALCHEHISTRYMiOANIONS

I ..,. _.................................................................... ....... ....... ........ ...- .. ......OUPL[CATE OATE
PARAHEI'ER UALUE UALUE UNITS COLLECTEI)

/g.KAL]NiTY(HC03) 46 48 mgtI 12/14/88
ALKALINITY(C03) 0 moil 12/14/88
8ROM]OE 86 88 _J/L 12/14/88

I CHLOR]DE 78200 78600 IKJ/] [2114188CY_IOE,TOTAL ( 0.02 ( 0.05 mg/l 12114188
FLUORIDE L.L L.2 itg/I 12/14/88

I [O0[OE ( 2.0 ( 2.0 ¢g/] 12114188NITRATE ( 0,02 ( 0.02 mg/lNO3-N 12/14/88
" pH 6.97 6.98 12/14/88

n PHENOLICS ( 0.029 1.100 _/I 12114/88PHOSPHATE,TOTAL 0,01 ( 0.01 mg/I T-PO4-P 12114188
RESIDUE,FILTERASt.EIIB0 C 130000 124000 _j/I 12114/88
RES[OOE,HONF[LTERABLE1105C 86 84 _/l 12/14t88

i SPECIF[C CONOUCTANCE 129000 129000 umhos/clg125C L2/14/B8SULFATE 1500 mg/I 12114/88
TOTALORGANICCARBON < l.O ( 1.0 mg/l 12114188

l TOTALOI_ANICHALOGEN I.O0 0.72 mg/l 12114188

n

t

I
n ,,,

I
N
n

II
I
I



II
TABLE2.22.2
(continued)

CATIONSANDTRACE14ElALS I

DUPL]CATE ACiD Di. I_i'ER DATE
PARAHETER VALUE VALUE BLANK BLANK UNJTS COLLECTED mi

|
ALUHINUII ( l.O ( l.O ( O.l ( 0.[ mq/] 12/14/88 mm
ANTIMONY 1.9 2.0 ( 0.05 ( 0.05 moil 12114188 il
ARSENIC . ( 0.050 ( 0.005 ( 0.005 mo/J 12114/88
8_RIUM ( 0,050 ( 0.050 ( 0,005 ( 0.005 Img/] 12/14/88
BERYLLIUM ( 0.050 ( 0.050 ( 0,005 ( 0.005 mq/] 12114/08 I
BORON 41 41 ( 0.01 ( 0.01 moil 12/14/88 Iii

• CAORIUR 0.15 0,15 ( 0.1)05 ( 0.005 moil 12/14/88
(;ALCI_ 1700 1700 moll 12/I4188 1

i _- CESIUM (0.060 (0.0_ (0.06 (0,06 moll 12114/88 |
CHIml_ 0.70 0.80 ( O.Ol ( 0.01 moll 12/14/88

: COBALT 0.20 0.20 ( 0.01 ( 0.01 moll 12/14/88 mm
COPPER 0.10 O.lO ( 0.01 ( 0.01 moll 12114188 ii
[ROll 1.8 1.8 ( 0.01 ( 0,01 moll 12/14188
LEkO 1,2 1.2 ( 0.05 ( 0.05 mo/l 12/14/08
LITHIUII 10 11 ( 0,01 ( 0.01 moll 12/14/88 m
I'w'=NES[lm 1700 1700 mo/I 12/14/88 m
I_I_MIESE ( 0,050 (0.054) ( 0.005 ( 0.005 moll 12/14188
MERCURY ( 0.0004 ( 0.0002 ( 0.0002 moll 12/14/88 I
_LYBOEIKIN 0.32 0.32 (0.05 0.05 moll 12/14/88 m
NICKEL 0.40 0.40 ( 0.03 ( 0.03 mo/] 12/14/88
POTASSllm 1300 1380 mo/I 12/14/88 i
SELENIUM ( 0.50 ( 0.005 ( 0,005 moll 12/14/88 |S[L[CA 2.8 2.6 moll 12114188
SILUER 0,20 0.20 (0.01 (0.01 moil 12114188
SO0[U#1 44500 441)00 mo/] 121141BB iN
STRONTIUN 34 35 ( 0.01 ( O.OI mg/J 12/14188 U
FH_L[_ (0.054) (0.005 (0.01)5 moil 12114188
[[I'AN[U#I (0.I0 O.lO (O.Ol (0.01 moil 12114188 8
UANkOIUII 0.30 0.30 ( O.Ol ( 0.01 moll 12/14/88 ; ml
ZINC 0.30 0.30 ( 0.01 ( 0.01 moil 12/14/88

I
|
I
!
!
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I TABLE2.22.2
(continued)

I VOLATILEHAZARDOUSSUBSTANCES
DUPL]CATE TRIP TRIPBLANK DATE

I PARAMETER VALUE. VALUE BLANK OUPL[CATE UNITS COLLECTED,. .... .......................................... ..... ........................ ..... ........_ ......... .......

I ACETONE ( 10 (lO (lO , ugll 12/14188
BENZENE ( 5.0 (5.0 ( 5.0 .ug/I 12/14/88
2-BUIANONE ( I0 (I0 (10 ugl[ 12114/88
BR_OfoRN ( 5.0 ( 5.0 ( 5.0 ug/I 12/14/88

I CARBONOISULFIOE ( 5.0 ( _.0 (5.0 ugll 12114108CARBONTETRACHLORIOE ( 5.0 (5.0 (5.0 ugll 12/14/88
CHLORODENZEE ( 5.0 ( 5.0 ( 5.0 ug/l 12/14/88

.1 CHLOROD[BROHOHETHk_E( 5.0 ( 5.0 ( 5.0 ug/i 12/14188
1 CHLOROETHANE ( 10 (10 ( tO ug/] 12114/88

2-CHLOROETHYLVIHYLETHER ( lO (lO ( I0 agl] 12114/88
• •

i CHLOROFORH (5.0 (5.0 (5.0 ug/] 12/14/80
CIS-I,3-OICHLOROPRGPENE( 5.0 ( 5.0 ( 5.0 ugtl 12/14/88
OICHLOROBROMOtlETHANE( 5,0 (5,0 ( 5.0 ugli 12/14/88
I,t-OICHLOROETIWINE ( 5,0 ( 5.0 ( 5.0 ug/l 12/14/88

l 1,2-OICHL_DETHAHE ( 5.0 ( 5.0 ( 5.0 ug/] 12/14/88.I,I-OICHLOROETHYLENIE ( 5.0 ( 5.0 ( 5.0 ug/l 12114188
1,2-OICHLOROPROPANE l( 5.0 (5.0 ( 5.0 u9/l 12114/88

i ETHYLBENZEHE ( 5.0 ( 5.0 ( 5.0 ug/I 12/14/892-HEX/WiOWE ( 10 ( 10 ( lO ug/l 12114/88
METHYLBROHIDE ( lO (lO (10 ug/] 12114/88
METHYLCHLORIDE ( 10 (10 ( I0 ug/] 12/14/88

I I0 (10 ug/l 12/14/88
4-_THYL-2-PENTAfl(W_ ( (I0
METHYLENECHLORIDE 5,6 5.3 (5.0 ug/I 12114/88
STYRENE ( 5.0 ( 5.0 ( 5.0 u911 12114/89

I I,L,2,2-1'ETRACHLOROETHAHE( 5.0 ( 5.0 ( 5.0 ug/l 12/14/88TETR_HLOROETHYLENE ( 5.0 ( 5.0 ( 5.0 ugll 12/14/89
TOLUENE ( 5.0 ( 5.0 ( 5.0 ug/J 12/14/99

l TRAAS-I,2-OICHLOROETHI'LEHE( 5.0 ( 5.0 ( 5.0 u9/l 12/14/88I"RANS,.I,3-OIC}g._WE ( 5.0 ( 5.0 ( 5.0 u9tl 12/14/68 "
t,L,t-TRICHLOROETHANE ( 5.0 ( 5.0 ( 5.0 ug/I 12114/88
I,I,2-TRICHLOIIOETHANE ( 5.0 ( 5.0 ( 5.0 ug/[ 12/14188

i TRICHLORDETHYLENC ( 5.0 ( 5.0 ( 5.0 ug/I 12/14/88VINYLACETATE ( 10 ( I0 ( I0 ug/] 12/14188
VINYLCHLORIDE ( lO ( 10 ( lO u91i 12114/88

I TOFALXYLENES ( 5.0 ( S'0 ( Si'0 ,U9/I 12/14/88

!
I
I
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,. TABLE2,22,2 II
•" (continued)

SENIUOLATILEHAZARDOUSSUBSTANCES I
qmB

DUPL[CATE DATE
PAR_ETER UAL_ UAL_ UN[TS COLLECTED II

IU,,,,.. .... ._..._. .... .............,.....__................_............... .... ............. ........ ..........

_ENAPHTHENE ( I0 ugll t21t4188 Ii
ACENA_THYLEHE (I0 ug/[ 12/14/88 m
_THR_ENE (lO ug/l 12114/88
BENZO(A)ANTHRACENE ( lO ug/I 12/14/88 i

BENZO(A)PYRENE ( I0 ug/l 12/14/88k

3,4-BENZOFLUORANTHENE ( I0 uglI 12/14/88 III

BENZO(B,H,] )PERYLENE ( lO ug/I 12/14/88

N.... BENZOICACID ( 50 ug/] 12/14/88
i . ' 8ENZO(K)FLUOR/dITHENE ( 10 ug/l L2/14/88

BENZTLALCOHOL ( 10 ug/I. 12/14/88
BIS(2-CHL_IHOXY)HETHI (I0 uglI 12114180 i
BIS(2-CROROETHYL)ETHER (lO ugl] 12/14188 n
81S(2-C_OROISOPROPYL)ETHER ( LO og/l 12/14/88
BIS(2'ETHYLHEXYL)IIT_LAiE 14k ug/I 12114/88 i

4-BROi'IOPHENYLPHENYLETHER ( LO ug/l 12/14/88 m
BUTYLBENZYLPHTHALATE ( 10 ug/l 12/14/88 Iml

4-CHLOR1)_IL[lie ( LO ug/[ 12114188
2-C_ON_HTI4ALEICE (I0 ugl] 12114188 m
2-CHLOR_)PtlEHOL (I0 ug/[ 12/14/88 m
4-CHL_OPHENYLPHENYLETHER ( I0 ugll 12/14/88

CHRYSENE ( LO ug/i 12/14188 m
DIBENZO(A,H)V_NT_ACENE ( I0 ug/l 12/14/88 i
DIBENZOFURACl (lO Ul/l 12/14188
), 2-D]CHLOROBEIIZENE ( !0 ug/] 12/14/08 m

t ,3-OlCHLOROEEMZENE (tO ug/l 12/14/88 m_
I,4-OIC_08ENZENE (I0 uglI 12/14/88 lm

3,3'-DICHLOROBENZID[NE (20 ug/] 12114188
2,4-OIC_OR_NOL (tO ugl] 12/14188 i

.. DIETHYLPHTHALATE ( I0 ugll 12ti4/88 " |
2,4-DIMETHYLPHEIIOL (10 ug/] 12114198
4,&-O[N[TRO-O-CRESOL ( 50 ug/] 12/14/88 n

2,4-DIN]TROPHEIIOL ( 50 u9/[ [2/14/86 I
DINETHYLPHTIEIt..ATE ( LO ugi] 12/!4t88
DI-N-BUTYLPHTI_ATE ( 10 ug/] 12114188 m

2,4-OINlTROTOL_NE (lO ugl[ 12114188 i
2,6-DINITROTOLUENE (I0 ugll 12/14188 mm
DI-N-OCTYLPHTHALATE ( LO ug/[ 12114/88

N
!
I
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II
I TABLE2.22.2

(contlnued)

I SENIVOLATILEHAZARDOUSSUBSTANCES

DUPLICATE DATE

I PARAHETER VALUE VALUE UNITS COLLECTED.................... q ...... .. ................ . ....... ..... ......... ,.... ....... ...... ........ . ..............

I FLUORANTHE_ (10 ugll t2/14/88FLUORENE ( 10 ug/[ 12/14/88
HEXACHLOROBENZENE < tO ug/I 12114188
HEXACHLOROBUTADIENE ( tO ug/l 12114/88

I HEXACHLOROCYCLOPEHT_[ENE ( lO ugt] 12/14t88HEXACHLOROETHANE (lO ug/[ 12114188
[NDENO(1,2,3-CD)PYRENE ( lO ugl[ 12114t88

I ISOPHORONE ( 10 ug/l 12/14/88" 2-HETHYLN_PHTHALEN£ ( tO ugl[ 12114/88
2-_ETHYLPHENOL ( 10 ugll 12114/88

I ¢-HETHYLPHEHOI. ( [0 ugtl 12/14/88NAPHTHkLENE ( 10 ug/[ 12/14/88
2-NITROANIL[NE ( 50 ugt[ 12114188
3-NITROANILINE ( 50 ugl[ 12114/88

I 4-NITROV_tILINE (50 ug/[ [2/14/88NITR0BENZENE (10 ugll 12/14/88
2-NITROPHEHOL ( I0 ug/I 121141_

I 4-NITROPHENOL ( 50 ug/] 12/14188M-NITROS_I,.,N-PR_YLAMINE < tO ug/[ t2/14/88
N-NITROSOOIPHENYL_HINE ( 10 ugli 12/14/88

I P-CHLORO.H-CRESOL ( tO ug/! 12/t4188PENTACHLOROPHEHQL ( 50 ug/] 12/14/88
, PHEI_ITHRENE ( I0 ugll t2114188

PHENOL ( tO ugl[ 12/14/89

I PYRE_ ( tO ug/[ t2/t4/89t,2,4-TRiCHLOROBENZENE ( 10 ug/i 12114/88
2,4,5-TR[CHLOROPHEHOL (54) ugt] 12/14/88

i 2,4,6-TRICHLO_'OPHEHOL ( I0 ug/] 12/14/88
?,

l POLTCHLOeINATEOBIPHENYLS

i OATEPARAHETER VALUE UHITS COLLECTED
............. ......._................ ..... .........--...--.............................. ........ . ...........

i PCB (I ug/] 12/14188

1
=

_'" I
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I
..... mT_LE2,22.3

UNCLAHORA[ORYANALYSIS I
H-12 CULEBRAROUNOTHREE li

OISSOLUEDGASESANDREDOXCO_LES mi

"_'''" ........ "'''''''''" ...... "''''''''''''''''''''-'''''''''''''''''''''' ..... '-'''''''" ....... " ........ mm

mlOUPLICAFE DATE
PARAMETER VALUE VALUE UNITS COLLECTED

|ARGON 9.25_ 9,I4 cc/l(STP) I2114188
OXYGEN i,14 0.62 cc/i(STP) 12/14/88
NITROGEN 36,83 121.02 cc/l,(STP) 12/14/88 ,mm
CARBONHONOXIDE (0.001 (0.001 cc/l(SIP) 12/t4/88 I
CARBONDIOXIDE 1,790 3,000 ccl[(STP) 12114188
METHANE 0.L98 0.068 ccl[ (STP) 12/14/88
ETHANE ( 0,001 ( 0._1 cc/l (STP) 12/14/88 B
C-3 ( 0.00| ( 0._| cc/] (SIP) 12tl4/88 m

C-4 ( 0,001 (0.001 cc/l (STP) 12/t4/88
C-5 , (0._1 (0.001 cc/l (SIP) 12/14/88 m
C-6 (O.OOl (O,OOl ccll(SIP) 12/14/88 B
SUROFC02 46.55 ccl](STP) 12/14/88

TOTALGAS 91.831 cc/l(STP) 12/i4/88 Nii
AMMONIA 2.32 2,32 mgll 12/14/88 m
NIIRAIE (0.50 (0,50 mg/l 12/14/88
TOTALIRON 2.110 2.090 _/1 12/14/88 _m_

FERROUSIRON 2.09 2.06 mg/l 12/14/88 m
TOIALARSENIC 0,0072 0.0072 mglI 12/14/88 Nii

ARSENICIII 0,0013 0.0014 mg/l 12/14/88
TOTALSELENIUB 0.00| 0.00! mg/l 12/14/88
SELENIUffIV 0.001 m(j/l 12/14/88 II
IODIDE 250 280 ug/I 12/14/88
I_ATE ( L5 ( 15 uqli 12114188 mm

I

I
I
I
!

- I
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II
'I TABLE2,22,4

PflESSLIREANOFLOg

I H-t2 CULEORAROUNOTHREE

PSI PS! 6PH

I OATE Title A80_EPACXER8ELOgPACKERFLOgRATE COt_ENTS
....-.............................................................--......----........--......

I 11108188 06:52 111 157 l_ PUMPOfF11/08/88 07:32 112 145 16 P_P ON07:32
11/08188 07:45 til' 125 13

I 11108188 08:00 109 139 14 PUMPOFF08;20
L1/10/88 12:47 109 156 04) _ ON13:00FAILURE
12/01/B8 13;20 114 162 O0 PUHPNOTON

I 12/0[/88 13:23 114 162 O0 PACKERINFLkTIN6
12101/88 13:25 115 167 O0 PACKER_kLS

' 12/01/88 14:00 114 98 14 PUMPON13:43
. 12101188 14:10 114 91 15 FLOgREDUCED

I 12/01188 14:20 113 ?8 1312/01188 14:30 113 98 13
12/01/88 t4:45 ll2 97 13

i 12101188 15:00 III 96 13
12101188 15:15 I10 91 13

• 12/01/80 15:30 110 90 13
12101188 22:30 76 116 12 OIFFER£NT[kLPflES_

I 12102188 08:00 52 92 li EXC[EOED12/02/88 15:00 44 82 lO
12103188 07:30 60 114 O0 PUBPOfF

i .L2/05188 07:40 95 141 22 PUtlPON07:2512105188 10:45 67 116 20
t2105188 11:00 67 114 17

•/ 12105188 II:_ 64 IlO l?

II 12105188 12:00 61 lOg 17
12105188 13:00 57 102 14
12/05/88 16:15 44 75 12

i 12106180 07:30 61 ii8 O0 PUMPFAILURE12/06188 14:43 75 122 O0 PUHPOFF "
12106188 15:15 75 56 12 PI,IHP_ 15:04

I 12106180 15:30 7& 61 1312106188 15:45 76 50 12
12106180 18:00 75 43 12
12107188 07:00 75 36 12

i L2/071_ 14:30 75 30
12

12108188 07:30 76 35 11
12/08/88 15:30 76 24 i3

I 12109188 07:00 76 21 1212107188 15:00 75 21 12
12/10/88 07:00 75 27 12

i 12110189' 09:30 75 26 1212111186 08:30 75 20 12
12111/88 12:00 75 25 11
12112188 07:30 75 20 12

I
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!
-..: TABLE2.22.4 I

(conti_ed) l

PSI PSI _H li
i

DATE TIME ABOVEPACKERBELOWP_KER FLOWRATE COHEMTS i
--------------...................................................................._........

12/12/88 t4:O0 75 23 l I i
12/13/88 08:00 75 24 12
12/13/88 18:00 75 18 13 a
12/14/88 _:00 15 21 13 PUMPFAILUREI I
12/14/88 15;40 74 121 O0 14:00-14:30

. |

!
, !

!
!
!

'i

!
|

, !
!
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. Figure 2,22.1. Graphs of alkalinity and chloride from third round serial

i sampling at weil H-12 Culebra.
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!
l 3.0 PRIVATE WELL DATA

l Ten private wells in the wiPP viclntty (11 sampling episodes) were sampled by
the WQSP £n 1988. A total of 11 prlvately-owned wells in the WIPP vicinity

I have been selected by the WQSP for sampling at least twice during the pre-
operational baseline establishment period at the WIPP. These private wells

i were sampled for Priory and secondary drink_,ngwater parameters (EPA 40 CFR141). When the private well was thought to be completed and producing from

the Culebra Dolomite Member of the Rustler Formation, the parameter llst was

I expanded to partially mimic the final sample parameters analyzed by the con-

tract laboratories for the WQSP wells.

Generally, the sample collection process for private wells conforms to proced-

I ures for the WQSP final sample collections (WIPP Geotechnical and Geosciences
Procedure Manual, WP07-230). However, Several factors prohibit serial samp-

I ling of the private wells. First, the wells and pumping systems are generallyunder the control of private individuals who utilize these wells to water

livestock. There are problems with removal of private property and the

I installation of WQSP pumping equipment for sampling; consequently, this has

not been a common practice. Second, several of the wells are extremely poor

I producers which can only be pumped for limited periods of time before they are
dewatered. Third, many of the wells are pumped by windmills and water is only

I produced intermittently. Consequently, these wells are sampled in a grab-
sample fashion with the owners' pumping systems £n place. Three of the pri-

I rarely-owned wells _ave been sampled by the WQSP before, under WQSP
,,

procedures. These wells include Twin Wells-Pasture Weil, Ranch Weil, and

l Engle Weil. Comparati'ledata for these and the other private we.Is can be "found in Uhland and Randall (1986), Uhland et al. (1987), Randall et al.

(1988), and t_is report.

!
Each privately-owned well sampling episode is reported here utilizing a short

I of the episode and a table of field and laboratory analytical
summary sampling

results.

!
!
I 3-1
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3.1 SUMMARY OF WELL USGS-I_ CULEBRA_ ROUND ONE

Well Characteristics

Well USGS-I is located approximately 8.9 miles southwest of the center of the i
l

WIPP site at an elevation of approximately 3,426 feet above MSL (Gonzales,

1989). The well was originally constructed as an observation al_d test hole as i
g

part of the Gnome Project, an underground nuclear test in 1961. Total depth

of the drilled hole was 722 feet BGS, but after being cased the hole was m

plugged back to 566 feet BGS. The casing is perforated in one zone accessing |
the Culebra Dolomite Member of the RustlerlFor,mtion. The Culebra Dolomite

occurs here at a depth interval of 517 to 549 feet BGS, and is the source of I

water sampled from this well (Cooper and Glanzman, 197!). Following

activities at the Gnome site, and after several years of monitoring which I

indicated that no contamination was present, the well was released to local

ranchers for their use. Water from this well is currently pumped by a i
II

windmill.

Sampling Process I

Water samples were collected on 04/12/88, from a port on the discharge pipe

before it empties into a storage tanM. Selected samples were filtered with a l

portable peristaltic pump. Samples were collected and sent to ITAS, EEG,

!WAESD, and SNL. One sample was collected for analysis in the field chemistry

laboratory.

!
Field Analytical Results

ProceOures used in the field analyses are described in the WIPP Geotechnical

|and Geosci_nces Procedure Manual WP 7-2.

This water had a pH of 7.8 SU, a specific conductance of 4,850 umhos/cm at I

25°C, and a specific gravity of 1.003 at 20.8°C. i
l

Alkalinity was analyzed at approximately 107 mg/l.

!
Chloride concentration averaged 672 mg/l over two measurements.

I

Divalent cations were 41 meq/l. I

|
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!

!
General Observations

I This well supplies drinking water for livestock.

i Tabular data from field analysis and ITAS final results are presented in Table3.1.1.

I No problems were encountered during the sampling process.

!
I

!

!
!

!
!

!
I

!

I
I
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' TABLE3.L.1

FIELDANO[TASAILa,LTSIS

USGS-tCULEBRAROUNDONE np

FIELDCHEH[STRY

mOUPLICATE DATE
PARAMETER VALUE VALUE UNITS COLLECTED

"-''''''''''" .... "''''"'''''''''''''''''''''''''''''''''''''''''''''-''''---''--------'''---''---- .... -- .... J_l

IALKALINITY 107 lD/ m9/i 04/12/88
CHLORIDE 675 668 ag/l 04/12/88
DIVALENTCATIONS 41.4 41.2 meq/J 04/12/88 ,,
pH 2.8 04/12/88 ISPEC]FICCONOUC'TANCE 4850 I 25C umhos/cm 04112188
SPECIFIC6RAVIIY 1.003 O20.8 C 04/12/88

!
" I

[TASAtI_I..YSIS I6ENERALCHEN[STRY

DUPLICATE DATE IPARAMETER VALUE VALUE UNITS COLLECTED
..--....--....................... .... ............-........................................ .... .........°_.

ALKALINITY(HC03) IlO mg/i 04112188 II
ALKAL]NIT_(C03) 0 _J/J 04112/88 li
8ROHIDE 6 mg/] 04/12/88
CHLORIDE 600 mg/l 04/12/88 m
FLUORIDE 1.9 zg/l 04/12/88 I
[OOIDE ( 2.0 _/I 04/12/88
NITRATE 4.0 _/l NO3-N 04/12/88
pH 7.35 7.36 04/12/88 I?.

PHOSPFIkTE,TOTAL 0.02 0.03 mg/JT-PO4-P 04/12/88 I
RESIDUE,F[LTERkSL.E1180C 2100 mg/[ 04112188
RESfDUE,NONFILTERABLE1105C 7 mg/[ 04/12188 lm
SPECIFICCOil)tiC[ANtE 5200 5220 ushos/cd25C 04/12/88 I
SULFATE 2100 _/l 04/12/88
TOTALORG_ICCARSON ( 1.0 ( 1.0 mg/l 04/12188 t
TOTALORGANICHALOGEN ( O.OS 0.06 mg/I 04/12/88 I

I
I
I
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g TABLE3.1.1
(continued)

I ITASANALYSISSELECTEDMETALS

I DUPLICATE ACID DI.WATER _TEPARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED

I ALUMINUM l.O 1.0 ( 0.1 ( 0,1 Ig/l 04112188
ANTIMONY 0.50 ( 0.50 ( 0.05 ( 0.05 |0/1 04/12/BB
ARSENIC ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 lgll 04112188
BARIUM 0.090 0.090 (0.005 (0,005 mgll 04112/88

m BERYLLIUM O.OtO 0,010 (0.005 (0,005 mg/l 04/12/88BORON O./B O./B 0.023 (0,005 lg/( 04/12/88
CAOHIUH (O.OOIO (O.OOlO (O.OOl (O.OOt mglI 04/12/88

=mm CALCIUM 540 540 mg/l 04/12/88
m CESIUH (0.010 (O.OlO (O.Ot (0.01 |g/l 04112/88

CHROHIUII (0.0050 (0.0050 (0.005 (0.1)05 moll 04/12/88

m COBALT 0.20 O.lO (0.01 (0.01 mo/l 04/12/88COPPER 0.40 0,40 (0.0! (O,Ot mg/l 04/12/88
IRON 0.20 0.20 (0.01 (0.01 mgl) 04/t2188
LEAD (0.0050 (0.005 (0.1)05 mg/l 04/12/88

m LITHIUM 0.I0 O.IO (0.005 (0.005 m9/l 04/12/B8HAGNESIUH II0 tlD a91l 04/12/88
MAI¢6_SE ( 0.050 (0.054) ( 0.005 ( 0.005 m@/l 04/12/88

I MERCURY ( 0,0(0)2 ( 0,0002 ( 0,0002 ( 0,0002 n9/l 04/12/88
MOLYBDENUM (5.0 (5.0 (0.01 (0.01 mg/i 04112/8B
NICKEL (0.30 (0.30 (0.03 (0.03 NII 04/12/8B

m POTASSIUM 14 14 19/I 04/12/88SELENIUM (0.050 (0.005 (0.005 lq/l 04/12188
SILICA (0.40 mgll 04/12/88
SILVER (0.0050 (0.005 (0.005 m(j/l 04/12/88

i SODIUM 420 430 mg/! 04/12/88STRONTIUM 1,5 1.4 ( 0,01 ( 0.01 IKJ/I 04/12/88
THALLIUM ( 0,0050 ( 0,005 ( 0.005 eg/I 04/t2/88

i TITANIUM 0,80 0,70 ( 0,01 ( O,OI moll 04/12/89 .VANADIUM 0,30 0,30 ( O.Ot ( 0.01 a9/I 04/12/88
ZINC ( 0.10 ( O.lO ( O.Ol ( O.OI |g/] 04/12/88

,I
I
!
I
I
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TABLE3,1.l
(continued)

]TASANALYSIS ISELECTEDVOLATILECOHPOUNOS
----------------------------------.....-.............-............................... ............ . .......... .......

DUPLICATE TRIP TRIPBLANK OATE
PARAMETER VALUE VALUE BLANK OUPL[CATE UNITS COLLECTED B

------..--..-----...............--.. .... ..........--................................_..............._.... ..... _....

BENZENE ( l.O (1.0 ug/l 04/12/88 II
BROflOIrORH ( l.O ( 1,0 u9/l 04/12/88 I
CARBONTErRk£,HLOflIOE ( l.O ( !.0 ug/l 04/12/98

.. CHLOROO[BAOt_METHANE (1,0 (I.0 ug/l 04/12/88 II

CHLOROFORM ( 1.0 (I.0 ug/] ,04/12/88 Ik _

O[CHI.OROBROttO_THANE (loO (I.0 uq/l 04/12/88 I

P-OICHLOROBENZENE (l.O (1.0 ug/l 04/12/88
1,2-OICHLOROETHkNE ( 1,0 (I .0 ug/l 04/12/88 I
L, l-O[CHI.OROETHYLENE (1.0 (1.0 ug/l 04112188 I

:i TETRACHLOROETHYLENE ( l.O ( 1.0 ug/l 04/12/88
: t ,L,I-TRICHLOROETH_E ( l.O ( 1.0 ug/] 04112188 I

TR[CHLOROETHYLENE ( 1.0 (1.0 ug/l 04/12t88 I
VINYLCHLORIDE ( 2.0 ( 2.0 ug/J 04/12/88

I
I

ITASANALYSIS I
PESTICIOESANOHERBICIDES

....................................................................................................;;;i.....I
PARAMETER VALUE UNITS COLLECTED

ENORIN (0.02 ug/l 04/I2/88 . I
L[NI)_IE ( 0.04 ug/] 04/12/88 g
_THOXYCHLOR ( 0.001 IO/! 04/12/88
TOXAPHENE (0.0005 mcJ/1 04/12188 I
2,4-0 < O.OOS moll 04/12/88 II
2,4,5-TP(SIL_X) ( 0.0005 Ig/l 04/12/88

!
I
I
I

3-6 I -



!

I 3.2 SUMMARY MOBLEY WELL_ CULEBRA r
OF ROUND TWO

Well Characteristics

Mobley Well is located approximately 6.8 miles (on Figure 1.2) southwest of
the center of the WIPP site. Very little is known about the completion of

l this weil. The water quality is very similar to that at H-OTb (less than twomiles east of Mobley Well). lt is thought that this well is completed Ln the

Culebra Dolomite Member of the Rustler Formation. The water is pumped by an

l electric submersible pump to a pressurized holding tank Located inside a small

building.

!
SampLing Process

I Water samples were collected on 04/14/88, from a spigot located on the north

side of the'small building housing the pressurized holding tank. Selected

I samples were filtered with a portable peristaltic pump. Samples were col-
Lected and sent to ITAS, EEG, WAESD, and SNL. One sample was collected for

I analysis in the field chemistry laboratory.

Field Analytical Results

I Procedures used in the field analyses are described in the WIPP
Geotechnical

and Geosciences Procedure Manual WP 7-2.

!
This water had a pH of 7.3 SU, a specific conductance of 4,340 umhos/cm at

i 25°C, and a specific gravity of 1.000 at 25.2°C.

i ALkalinity analyses averaged 134 mg/l. ,

i Chloride concentration was approximately 480 mg/i.

Divalent cations were 43 meq/l.

!
General Observations

i This well supplies water for domestic Livestock.

I Tabular data from field analysis and ITAS final results are presented in Table
3.2.1.



No problems were encountered during the sampling process.

Field Parameter Comparison With The Previous Round J
l

Sampling parameters analyzed in the field laboratory are generally in good

agreement for rounds one and two. Values reported for the field parameters

are nearly identical for each round. II

!

!
!
!
!
!

!
!
!
!
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I TABLE3.2.%
FIELDA4¢0ITASANALYSIS

I MOBLEYWELLCULEBRAROUNDTWO
FIELDCHEMISTRY

m ......... . ..... .. ............. ..............._....,....._........... ..... _._.. ........... , ..................

DUPLICATE OATE
PARAMETER, VALUE VALUE UNITS COLLECTED

...... ..... ..... .................-...........................-...........--........-....-....... ...... ....

I ALKALINITY 134 133 mgl[ 04114/88CHLORIDE 478 401 mg/I 04114/88
4

DIVALENTCATIONS 43.4 43.2 meql] 04/14188

m pH 1.3 04114188SPECIFICCDNOUCIANCE 4340 ! 25C umhos/cm 04114/B8
SPECIFIC6RAVIIY 1,000 # 25,2C 04/14/88

I
I
I ITASANALYSISGENERALCHEMISTRY

.__.._......_...........___......................__........................... .... .7.......... .... .-.. .... ._

I DUPLICATE DATEPARAHEIER VALUE VALUE UNITS COLLECTED
.........................................................................---...-------------- ......... ...-....

ALKALINIIY(HC03) 140 mgll 04/14/88

m ALKALINITY(C03) 0 mg/] 04/14188BROMIDE 5 mgl] 04/14/88
CHLORIDE 430 mgll 04/14/88

m FLUORIDE 2.2 mg/l 04/14/88IOOIDE ( 2.0 mgll 04/14/88
NITRATE 1.2 mg/lNO3-N 04/14188

I pH 7.I0 04/14/88PHOSPHATE,TOTAL ( 0,01 ( 0.01 mg/l T-PO4-P 04/14/88 '
RESIDUE,FILTERABLE1180C 3800 mg/I 04114/88
RESIDUE,NONFILTERABLEliDSC ( 4 mgll 04114/88

I SPECIFICCONDUCTANCE 4530
ulhos/cl125C 04/14/88

SULFATE 2100 mg/l 04/14/88
TOTALORGANICCARBON ( 1.0 ( 1.0 mg/l 04114/88

I TOTALORGANICHALOGEN ( 0.05 ( 0.05 mg/I 04114/88

m
I
I
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I
TABLE3.2.l I
(continued)

ITASANALYSIS iSELECTED_TALS
....... " ..... " ............. "'''''''-'''''''''''''''''''''''''''''''''''' ........ " ...... " ...... "'-'" .......

OUPLICATE ACID DI. WATER DArE l
PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED I

.. ..... ........................--...'........................--, .. ....... ............ ..... ........

ALUMINUH 0,20 0.20 (O.l (O.l mg/l 04/14/88 I
ANTIMONY 0.12 0.15 ( 0.05 ( 0.05 Ig/i 04/14/88 II
ARSENIC 0,0050 0,0050 ( 0.005 ( 0,005 |g/] 04/14/80
BARIUM 0.016 0.017 ( 0.005 ( 0.005 |gl[ 04/14/88
BERYLLIUM ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 mg/l 04/14/88 i
BORON |.6 [./ 0.03 ( 0.01 Ig/I 04/14/88 I
CAOMIUM ( 0.010 ( 0.001 ( 0.001 g(J/] 04/14/88

:. CALCIUM 620 610 Igll 04/14188
CESIUM ( 0.010 ( 0.010 ( 0,01 ( O,Ot 19/1 04114188 I
CHROMIUM ( 0,0050 ( 0.005 ( 0.005 |g/i 04/14/88
COBALT 0,020 0'030 ( O.OI ( 0,01 mq/l 04/14/88 B

: COPPER 0.040 0.050 0.01 O.Ot Igl] 04/14/88 l
IRON 0,060 0.060 0.04 ( 0.01 lg/i 04/14188
LEAO ( 0.0050 ( 0.005 ( 0.005 Ig/l 04/14/88
LI[H[UH 0.20 0.20 ( O.OI ( O.OI 19/l 04/14/88 I
_GNESIUfl 140 140 19/1 04/14/88 I

MANGANESE 0.0080 0.0090 ( 0.005 ( 0.005 Ig/I 04114/08
MERCURY ( 0.0002 ( 0.0002 ( 0.0002 ( 0.0002 |g/] 04/14/88 I
MOLYBDENUM ( 10 ( lO ( 0.01 ( 0.01 Ig/] 04/14/88 B
NICKEL 0.040 0,040 ( 0,03 ( 0.03 Ig/l 04/14/88
POTASS[_ lO lO gg/l 04/14/88 I
SELENIUH 01011 ( 0.005 ( 0.005 mg/I 04/14/89 B
SILICA 19 _/] 04/14/88
SILVER (0.0050 ( 0.005 ( 0.005 I(J/I 04/14/08 ii

SODIUM 280 280 |g/l 04/14/88 i
" STRONTIUM 9.1 9.2 ( 0,0| ( 0.0| lg/] 04/14/88 i

THALLIUH ( 0.0050 ( 0.005 ( 0.005 IKJ/I 04/14188
[[TANIUM 0.30 0;33 ( 0.03 ( 0.03 og/] 04/14/88 I
VANAOIUff 0.080 0.090 ( 0.01 ( 0.01 Ig/i 04/14/88 ' I
ZINC ( 0.010 0,010 ( 0.0[ ( 0.01 mg/l 04/14/88

I
I
I
I
I
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I
I T_LE3.2,1(continued)

I [TASANALYSISSELECTEDVOLATILECONPOUNOS
............... _. _.._...........................--............................................._..._. _.-....

I OUPI.ICATE TRIP TRIPBLANK OkTEPARAMETER VALUE VALUE BLANK OUPLICATENITS COLLECTEO
................................'...................... ._.....

I BENZENE (l.O (l.O ugl] 04114188
BRONOFORM (1.0 ( I,O ug/i 04/14188
CAR80NTETRACHLORIDE (i,O ( 1,0 ug/[ 04114188
CHLORO[BROMOMETHAidE (t.O (I,0 ug/l 04/14/88

CHLOROFORM (t.O ( 1.0 uo/I 04114/880[CHLOROBROIIOIIETHANE (l.O (1,0 ug/l 04/14/88
P-O[CHI.ORO8ENZENE (I.O (1.0 ug/I 04/14/88

m 1,2-0[CHt.OROETIk_E (l.O ( t,O ug/] 04114/88
1 I,I-O[CHLOROETHYLENE ( l.O ( 1.0 uo/l 04/14/88

TETRACliLOROETHYLENE (l.O ( I,O Ug/l 94114/88

I,I,I-I'RICHLOROETHk#_ ( 1.0 ( 1,0 UO/] 04114/88TR[CHL_OETHYLEHE (I.0 ( I,O ugt] 04/14/88
VINYLCHLORIDE ( 2,0 ( 2,0 ugll 04114188

'1 '

I
I ITASAI_LYSIS

PESTICIDESka¢OHERBICIDES

! , OATE
PARAMETER U_U( UN[TS COLLECTED

I ENORI# (0.02 ugll 04114188 ,.L[NOk#¢E ( 0.04 ug/I 04/14/88
_T_IYCHI.OII (0.001 moll 04114188

l IOXARENE ( 0.0005 moll 04/14/882,4-0 ( 0.005 mo/] 04/14/88
2,4,.5-[P(SILVEX) ( 0.0005 moll 04114/88

!

I
I
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.... 3.3 SUMMARY OF BARN WELL, DEWEY LAKE, ROUND TWO I
Well Characteristics

Barn Well (possibly referred to as "Conoco Weil" in Cooper and Glanzman, 1971)

is located approximately 3.4 miles south southwest of the center of _he WIPP
U

site at an elevation of 3,315 feet above MSL. This well is completed in the m

Dewey Lake Red Beds. The total depth of this well is 138 feet BGS (Cooper and

Glanzman, 1971). The water is pumped by an electric submersible pump.
mm

Sampling Process
tamm

Water samples were collected on 04/20/88, from a spigot located in the owner's B

yard. Selected samples were filtered with a portable peristaltic pump.
mm

m

n_. Samples were collected and sent to ITAS, EEG, WAESD, and SNL. One sample was

collected for analysis in the field chemistry laboratory.

Field Analytical Results

Procedures used in the field analyses are described in the WIPP Geotechnical i

and Geosclences Procedure Manual WP 7-2. |

This water had a pH of 8.0 SU, a specific conductance of 1,060 umhos/cm at n

25oc, and a specific gravity of at 1.001 at 25.1°C.

!
Alkalinity was analyzed as approximately 284 mg/l.

Chloride concentration was 43 mg/l. I

• '• m

gDivalent cations were 7.5 meq/l.

General Observations l

This well supplies drinking water for a residence located approximately one
mm

mile northwest of the well site.
g

Tabular data from field and ITAS final results are presented in Table.3.3.1. U

No problems were encountered during the sampling process, n

I
3-12 n



I
I Field Parameter Comparison With The

Previous Round

Sampling parameters analyzed in the field laboratoryare generally in good

I agreement between rounds one and two. Slight variations exist with alkalin-
ity, chloride, anddivalent cations. Alkalinity was reported at 283 mg/l in

I round two compared with 276 mg/l for round one. Chloride concentrations were
reported at 52 mg/l in round one and at 43 mg/l for round two. Divalent

i cation values appeared to increase from 6.4 to 7.5 meq/l between rounds oneand two. All other field parameters were nearly identical between rounds one

and two.

I
I
I
I
I
I
I

I
I
I
I

I
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TABLE3.3.1 I

.FIELDANOITASA,I_.YS[S ii

BARNMELLDEMEYLAKER_NOTMO I

FIELOCHE,ISm_

+ |IX_LICATE O_rE
PARAIETER VALUE _/_UE UN[TS COLLECTED

°'" "'''''''''''''''''''''''''''' """' "''+''" "'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' I

IALKAL1NiTY 285 282 ug/I 04/20188
CHLORIDE 43 +, 43 _J/1 04/20/88
DIVALENTCATIONS 7.4 7.5 zeqtl 04/20/88 ..
pH 0.0 04/20/8g ISPECIFICCONOUCTARCE 1060 t 25C uuhos/cl 04/20/88
SPECIFIC6RAVITY l,O01 ,, I 25.1 C ' 04/20/88 mm

, []

li

I

I
i
I
I
I
!
I
I

• ''" I

3-14 I



I
I TABLE3.3.1

(continued)

U ITASANALYSIS
GENERALCHEBISTRY

....... ...... .........,......................................-...--........................

I OUPLiCATE DAlEPARk_TER VALUE VALUE UNITS COLLECTED
............................................................-...................--....---..-..............

I CHLORIDE 39 mull 04/20/98COLOR ( I CU 04120/88
LS]CORROS[UITY 0,02 04/20/88

i FLUORIDE 2,6 2.& mull 04120/88NITRATE 7.2 6.9 mullNO3-N 04/20/88
_kS 0.030 mq/l 04/20/88
OI)OR 1 T,O.N. 04/20/88n

I 7,69 7,72 04/20/88
W RESIDUE,FILTERASI.Ell80 C 720 mull 04/20/88

. ,CAJLFATE 230 m_/l 04/20/88

I TURBIDITY t,O NTU 04/20/88
ilmm

n IIAs _ILYSIS
SEL£CTEDHETALS

N ...................................................

DUPLICATE kClO 01. gArER DATE
PARABETER VALUE VALUE BLANK BLANK UNITS COLLECTED

I I.I_illJIlillliiliillll_illlllill@lllllllll_ '

_SENIC O.O06G ( 0.005 ( 0.005 Ig/] 04/20/88
I_qIUM 0.032 0.032 ( 0.005 ( 0.005 mull 04/20/88
CAI_IIUH ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 _/I 04/20/88

I CHROMIUM 0.020 0,020 0.02 0.01 _/l 04120/88COPPER O.OlO 0,010 0.02 0.01 m<J/l 04120/88
IRON ( 0,010 ( 0,010 ( 0.01 ( 0.01 mg/l 04120/88

I LEkO ( 0.050 (,0.050 ( 0.05 ( 0.05 mJ/l 04/20/88I_W_ESE ( 0.0050 ( 0.0050 ( 0,005 ( 0.005 |g/I 04/20/88
_RL'IJIIY ( 0100(12 ( 0,0002 ( 0.0002 ( 0.0002 Igt] 04/20/88

I SELENIUM 0.032 ( 0.005 ( 0.005 |g/l 04/20/88SIL_R .(O,OlO. (O,OlO (0,01 (0,01 mull 04/20188
ZINC 0,030 0.030 ( 0.01 ( 0.01 Ig/] 04/20/88

l
I
I
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I
TABLE3.3.1 I
(continued)

ITASANALYSIS IS_LECIEOVOLATILEC(MIPIXII_

0UPLICATE TRIP TRIPBLAI_ DATE i
PARMETER VALUE VALUE K/INK 0tJPLICATE till TS COLLECTE0 II

-........... .... ...........................................-.......--.........--.._..........._......_..._...

BENZENE ( 1.0 (I .0 ug/I 04/20/88 I
_ORII { 1.0 (I .0 U9/] 04/20/88 i
CARB_TETRA£HLOR[DE ( 1.0 ( 1.0 ug/l 04120188
CHLORO0iSRO_THANE ( 1.0 (I.0 u9/l 04120188 i
CHLOROFORll ( 1,0 ( 1.0 ug/I 04/20188 g
0[CHI.0ROBR01_THANE ( !.0 (I .0 ug/] 04/20/88
P-OICHLOROOENZENE ( l.O (I.0 ug/i 04/20188
1,2-0[CHI.ORDETHANE ( 1.0 ( 1.0 ug/I 04120/88 I

". 1,1-0[CHLOItDETHI'LEME (1.0 (I,.0 ug/] 04120/88 II

TETRkCHI.OROETHYLEME ( 1.0 ( 1.0 ulj/! 04120188
I,I,I-TIIICHLOROETHA_ ( 1.0 ( 1.0 u9/I 04120168 li
TRICHLORDETXYLEME ( 1.0 (1.0 u9/l 04/20188 ii
VlNTLCHLORIDE ( 2.0 ( 2.0 ug]l 04/20/88

!
I

ITMSANAL/SIS I
PESTICIOES_0_RICIDES

PkltMETER VALUE BIITS CB.LECTED

EI)II[N ( 0.02 uoJl 04/20/88 ,, II
I

L[IIOMIE ( 0.04 ug/l 04/20/68 BI

HETHOXYCHt.OR ( O.OOI loJl 04120/68
TOXAPHENE ( 0.0005 mg/l 04/20/88 n
2,4-0 ( 0.005 IoJi 04120188 B
2,4,5-TP(SILVEX) ( 0.0105 IR/I 04120168

!
I
I
I

I
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!
I 3.4 SUMMARY OF RANCH WELL_ DEWEY LAKE_ ROUND THREE

Well Characteristics

I Ranch Well is located approximately 3.2 miles south southwest of the center of
the WIPP site at an elevation of 3,310 feet above MSL. This well is completed

I in the Dewey Lake Red Beds Formation. The total depth of this well is 166
feet BGS (Cooper and Glanzman, 1971). The water is pumped by an electric

I submersible pump.

Samplin_ Process

I Samples were collected on 04/20/88, from a discharge pipe above a storage tank
I

approximately 20 feet north of the weil. Selected samples were f£1tered with

I a portable peristaltic pump.. Samples were collected and sent to ITAS, EEG,

WAESD, and SNL. One sample was collected for analysis in the field chemistry

I laboratory.

I Fie!d Analytical ResultsProcedures used in the field analyses are described in the WIPP Geotechnical

i and Geosciences Procedure Manual WP 7-2.

This water had a pH of 7.3 SU, a specific conductance of'4,060 umhos/cm at

I 25°C, and a specific gravity of 1.OO1 at 25.1°C.

I Alkalinity was analyzed at approximately 249 mg/l.

I Chloride concentration averaged 453 mg/l.

i Divalent cations were approximately 39 meq/l.

General Observations

I This well supplies water for domestic livestock.

I and ITAS final results are presented in Table
Tabular data from field analysis

3.4.1.

!
No problems were encountered during the sampling process.

|
- i
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I
r. i

Field Parameter Comparisons With The Previous Rounds I

Sampling parameters analyzed in the field laboratory exhibit variations

between rounds. Round one sampling of this well was conducted similar to the I

WQSP wells in the vicinity of the WIPP site, including continuous pumping and

serial sampling _or various parameters. Sampling episodes two and three were I

conducted similar to other private wells in the private well program, by grab

sampling. Over the three rounds of sampling pH values ranged from 6.9 to 7.5
ISU, specific conductance ranged from 3,910 to 4,410 umhos/cm at 25°C, and

chloride concentrations varied between 397 and 469 mg/1. Alkalinity was m

reported at 217, 40, and 250 mg/l for rounds one, two, and three, respec- I

tively. Round two ITAS final results report alkalinity at 250 mg/l, so the

round two field result is suspect, possibly the result of mistakenly analyzing I

the wrong sample. Divalent cations and specific gravity values are in good

agreement over ali three rounds of sampling. I

I

|
I

I

I

I

I

I
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m TABLE3,4.1

FIELDMO ITASANALYSIS

m RANCHWELLDEWEYL_E ROUNDTHREE

FIELOCHEHISTRY

i .._..i._.___..___._...._._._...._._.._....._._...__.._.__... _ .... _...._...._.-..._._._..OtN_.ICATE DATE
PARAIIETER VALUE VALUE UNITS COLLECTED

m ........................_......_..........................................................................
ALKALINITY 249 248 mg/[ 04120/88
CHLORIDE 454 452 zq/l 04/20/88
DIVALENTCATIONS 39.0 38.8 meql] 04120/88

i pH 7.3 04120/88SPECIFICCONOUCTANCE 4060 ! 25C umhos/cm 04/20/88
SPECIFICGRAVITY I.OOl ! 25.i C 04/20/88

I
m
!
!
!

|
!
!
m ,

!
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TABLE3.4, I I
(conti nued)

ITASANALYSIS I
GENER_CHEHISTRY II

OUPL[CATE OATE
PARABETER VALUE VALUE UHITS COLLECTEO I

CHLOR[DE 440 mg/l 04/20/88 II
COLOR ( I CU 04120/88 I
LSi CORROSIVITY 0.02 04120/88
FLUORIOE 0.9 mg/l 04120188 l
NITRATE 110 • J/l NO3-11 04120188 m
MBAS 0.070 0.050 _/l 04120188 III

O00R I T.O.N. 04120188
pH 7.04 04/20/88 n

" RES[OUE,FILTERABLE1180C 2900 3100 _/I 04120188 BI
SULFATE lOOO IKJ/I 04/20188
TURBIOIT'f 2.0 2.2 NTU 04/20/88 II

li

I
ITASANALYSIS n

SELECTEO_TkLS

IIOIJPLICATE k_lO 01.I_TER I_TE

P_kI_ETER VALUE VALUE BLANK BLANK UNITS ' COLLECTED

IARSENIC ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 Ig/I 04120/88
8ARIUN 0.0070 0.0070 ( 0.005 ( 0.005 mg/I 04120/88
CAOMIUII ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 lg/I 04/20/88 n

i CHROIIIUfl 0.040 0._0 ( O.Oi ( 0.01 IRl] 04/20/88 ; I
COPPER ( 0.010 ( 0.010 ( 0.01 ( 0.01 IR/I 04/20/88 II
IRON ( 0.010 ( 0.010 ( 0.01 ( 0.01 IRi] 04120/88

LEkO ( 0.050 ( 0.080 ( 0.05 ( 0.05 IR/I 04/20/88 I
_SE ( 0.0050 ( 0.0050 ( O.OOS ( 0.005 IR/I 04120188 B
MERCURY { 0,0002 ( 0.0002 ( 0.0002 ( 0.0002 IR/I 04120188
SELENIUM 0.055 ( 0.005 ( 0.005 IR/I 04/20/88 II
SILVER ( 0.010 ( 0,010 ( O.OL ( 0.01 IR/I 04120188 B
ZINC 0.090 0.090 ( O.O! ( 0.01 Ig/I 04/20/88

l
, I

I
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m
i TABLE3.4.L

(continued)

I IIASANALYSISSELECTEOVOLATILECOflPOUWOS
....... " ........ "---''-- .... -'''---''" ....... "- .... -''''--'''------''''-'''''--" ..... "'-- ............... _._

m OUPLICATE TRIP TRIPBLANK OATEPARA@lETIER VALUE VALUE 8L_K DUPL]cArE UNITS COLLECTEO
...... ..... ..... _ .... _ .... .._. .... .........,.......................,........................... .... ....-...

m BENZENE ( 1.0 ( l.O ug/l 04/20/888RO#tOFOR@I ( !,0 ( 1.0 ugll 04120188
CARSONTETRACHLORIOE ( i.O (1.0 ug/l 04/20/88
CHLOROO[SROI4OMETHANE (I.0 (I.0 uglJ 04120/88IN

' I CHLOROFORM (1.0 ( l.O ug/I 04/20/88
II 01CHLORO8ROMOIIETHANE (I.0 ( i.O ugll 04/20/88

P-OICHLOROBENZENE (L.O ( l.O ugll 04120/88

mm L,2-O[CHLOROETHA4CE (I.O ( l.O ugll 04/20188I,I-OICHLOROETHYLENE (].0 ( 1.0 ugll 04120188
TETRACHLOROETHYLEWE (I.O (I.0 ug/I. 04120/88

I I,L,I-TRICHLOROETHME ( L.O ( 1.0 ug/] 04120/88TRICHLOROETHYLENE ( 1.0 ( l.O ugll 04120/88
V[WYLCHLOR[OE (2.0 (2.0 ugll 04120188

I
I
m ITASANALYSIS

_STICi_S _ I[R8ICiOES

OATE
PARA@lETER VALUE UI¢ITS COLLECTEO

m _mmmNm m mm _mm m mmmm mmmm mmmmmm I_mmlm_m mNimmN mimm mmm_ emmim mmmw mm .... i_l_mmmmimmmmmmmNiNm ...... W_mmm()_Ie_mmm

I EWORIN (0.02 ugll 04/20/88LII¢OAJIE (0.04 ugll 04120188
)lETHOXYC_OR (0.001 ro(j/I 04/20/88

m iox_NE (0.i)(i)5 mglL 041201882,4-0 (0,005 m_ I 04120188
2,4,5-TP( $[LVEX) ( 0.0005 mg/] 04/20/88

l
I
m
I
m 3-21
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3.5 SUMMARY OF COMANCHE WELL1 DOCKUM GROUP, ROUND TWO I
Weil Characteristics

Comanche Well is located approximately 8.6 miles east northeast of the center l

of the WIPP site. Very little is known about the completion of this weil.

The water is pumped using an electric jack pump. This well is thought to be I
g

completed in the Dockum Group.

.Sampl.in_Process I

Water samples were collected on 06/28/88, from a spigot installed at the top II

of the well head. Selected samples were filtered with a portable peristaltic I

pump. Samples were collected and sent to ITAS, EEG, WAESD, and SNL. One

sample was collected and analyzed in the field chemistry laboratory, i

Field A.na!yticalResults l

Procedures used in the field analyses are described in the WIPP Geotechnical

and Geosciences Procedure Manual WP 7-2. I

This water had a pH of 8.0 SU, a specific conductance of 568 umhos/cm at 25°C,

and a specific gravity of 1.002 at 22.8°C.

Alkalinity was analyzed at approximately 228 mg/l. I

mm

Chloride concentration averaged 27 mgll. I

Divalent cations were approximately 3.5 meq/l. ' I

General Observations I
This well supplies water for livestock.

Tabular data from field analysis and ITAS final results are presented in Table l

3.5.1. I

No problems were encountered during the sampling process.

!
!
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:W_ Field Parameter Comparison With The Previous Round

Parameters analyzed in the field show excellent agreement between each

I sampling episode. Values for all measured parameters _n round two were nearly

unchanged from those reported in the round one sampling.

!
!
!

!
!
!
!

!
ta,

!
!
|
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• INTABLE3.5,1

FIELDANDITASANALYSIS []
COMANCHEWELLDOCKUMROUNDTWO

FIELDCHEMISTRY m
....................--...--.-----.......-....-.....---------.....------.....----------......-............. m

gDUPLICATE DAIE
PARAMETER VALUE VALUE UNITS CDLLECTED

-.................--------...............=---....---------------------......---------......-------........ mmALKALINITY 228 227 mgll 06128188
CHLORIDE 28 26 mgll 06/28/88

DIVALENTCATIONS 3.5 3.5 meqll 06128188 m
pH 8.0 06/28/88 m
SPECIFICCONDUCTANCE 568 I 25C umhos/cm 06128188
SPECIFICGRAVITY 1.002 ! 22.8C 06128/88

" " mm

!
m
m
m

". m

.. ._. m

|
m
i
m

m
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I
TABLE3,5.1
(continued)

I ITAS,ANALYSIS
GENERALCHEMISTRY

I OUPLICATE OATEPARAHETER VALUE VALUE UNITS COLLECTED

I CHLOR[OE 27 Ig/] 06/28/88COLOR ( l ( l CU 06/28/88
LS[ CORROSIVITY 0.36 06/28/88
FLUORIDE 2.3 2.2 Icj/] 06/28/88 "

I NITRATE 5.8 Ig/[ NO3-N 06/28/88
MBAS 0.070 Ig/[ 06/28/88
ODOR ( ! T.O.N. 06/28/88

.BB pH 7.26 06128188
li RESIDUE,FILTERABLE1180C 340 330 Igli 06/28188

SULFATE 66 63 _/i 06128/88

I [URB[D[TY ( 0.9 ( 0.9 NTU_ 06/28188

!
|
m ]TASANKYSIS

SELECTEDIIETALS

DUPLICATE ACID DI, WATER DATE
PARAMETER VALUE VALUE BLANK 8LANK UNITS COLLECTED

ARSENIC ( 0.1)050 ( 0.1)05 ( 0.005 Ig/] 06/28/88

8ARIUtl 0.058 0.058 ( 0.005 ( 0.005 IIg/I 06/28/88
CAOIIIUII ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 _/1 06/28/88

I CHR_[_ ( 0.010 ( 0.010 ( 0.01 0.01 Ig/I 06/28/88
?,

COPPER ( 0.010 ( O.OlO ( O.Ol ( 0.01 _J/l 06/28/88
iRON 0.020 0.020 ( 0.01 ( 0.01 Ig/l 06/28/88

I LEAO (0.050 (0.050 ( 0.05 ( 0.05 Ig/l 06/28188RAI6ANESE ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 _/l 06/28/88
RERCUR1 ( 0.0002 ( 0.0002 ( 0.1)002 ( 0.0002 _/l 06/28/88

I SELEN[UR ( 0.0050 ( 0.005 ( 0.005 _/i 06/28/88SILVER ( O.OIO ( 0.01 ( 0.01 mg/] 06/28/88
ZINC 0.44 0.45 ( 0.01 ( 0.01 Ig/l 06128/88

!
I
I



I
li

TABLE3.5.1 i
(contlrmed)

[TASAHALYSIS n
SELECTEDVOLATILECO_OU_S

.... ..... --.. --'-.----....---.......----............---....----.............---. ..... -.................._.. n

DUPLICATE TRIP TRIPBLANK DATE i
PARAIIETER VALUE V_UE BLANK DUPLICATEUNITS COLLECTED J

BENZENE , (t.O (I,O ug/l 06/28/88 n
8ROt_QFORfl <t.O (1.0 ug/i 06/28188 B
CARBONTETRACHLORIDE (1.0 (I.0 ugll 06/28/88
CHLORODIBROffOMETHANE (1.0 (I .0 ug/l 06/28/88 II
CHLOROFORff (I.O (1.0 ug/] 06/28/88 ii
OlCHLOROBROIIOffETH/UlE (t.O (I.0 ug/l 06128188_
P-O[CHLOROBENZENE ([.0 (I .0 ugtl 06128188
1,2-OICHLOROETHANE_ (t.O ( 1.0 ug/l 06128188 BN
I,[-OICI,tI.OROETHYLENE ( l.O ( 1.0 ug/I 06/28/88 I

TETRkCHLOROETHYLENE <1.0 (l.O ug/I 06128/88
I,t,I-TRICHLOROETH_NE ( 1.0 ( 1,0 ug/l 06/28/88 i
TRICHLOROETHTLENE (1.0 (I .0 ug/l 06/28/88 li
VINTLCHLORIOE ( 2.0 ( 2.0 ug/] .06/28188

I
I

[TASANALYSTS I
' PEST[Cii)ESMOHERBIC[OES

IOATE
P_AffETE_ VkI,.UE UNITS COLLECTED

n

(0,02 ugll 06128188 : nENI_IN

LINO_E (0,04 ug/l 06/28/88
IB

METHOXYCHLOR ( 0.001 ag/I 06128/88
rOXAPHENE ( O.IW05 mg/I 06/28188 n
2,4-0 ( 0.005 ag/] 06128188 lib

2,4,5-TP(SILEX) ( 0.0105 ag/I 06/28/88

!
I
i
I
n



I

I 3.6 SUMMARY OF CLIFTON WELL, DOCKUM GROUP t ROUND TWO
Well Characteristics

I Clifton Well is located appro×imately 7,5 miles east southeast of the center
of the WIPP site at an elevation of 3,630 feet above MSL. This well is

I probably completed in the Dockum Group. The total depth of this well is 550
feet BGS (Cooper and Gianzman, 1971). The water is pumped by an electric

I submersible pump.

SampLL_ngProcessWater samples were collected on 06/29/88, from a discharge pipe above a

storage tank located about 100 meters from the weil. Selected samples were

" I filtered with a portable peristaltic pump. Samples were collected and sent to

ITAS, EEG,WAESD, and SNL. One sample was collected for analysis in the field

I chemistry laboratory.

I Field Analytical Results
Procedures used Ln the field analyses are described in the WIPP Geotechnical

I and Geosciences Procedure Manual WP 7-2.

This water had a pH of 7.5 SU, a specific conductance of 1,150 umhos/cm at

I 25_C, and a specific gravity of 1.002 at 22.9°C.

I Alkalinity was analyzed at 231 mg/l.

I Chloride concentration was _9 mg/l. ,

I Divalent cations were 2.8 meq/l.

i General ObservationsThis well supplies drinking water for Livestock.

i Tabular data from field analysis and ITAS final results are presented in Table

3.6.1.

I
No problems were encountered during the sampling process.

I
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Field Param@ter Comparison With The Previous Round I

Sampling parameters analyzed in the field laboratory are generally in good

!agreement between rounds one and two. Alkalinity was reported at 165 mg/I tn

round one and 230 mg/i in round two. Ali other parameters were virtually

unchanged, l

!
|
!
!
!

!
!

-|

, !
!
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I
I TABLE3,6.1

I FIELDANO[TASANALYSIS
CLIFTONWELL OOCKUMROUNDTWO

FIELDCHEMISTRY

I ........ .... ...... ...--......,,..........................--........-.. ...... ,,..--....---....--..... ...... ...-.DUPLICATE DATE
PARAMETER VALUE VALUE UNITS CULLECTED

ALKALINITY 231 230 Igll 06129/88
CHLORIDE 49 48 mgll 06129188

i DIVALENTCATIONS 2,8 2.8 meqll 06/29/88pH 7.5 06129/88
SPECIFICCONDUCTANCE 1150 | 25C umhos/cm 06129188

:II SPECIFICGRAVITY 1,002 | 22.9C 06/29/88

!
!
!
!
I

,:11 .

I
!
I
i
I
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TABLE3.6.1 H
( conicinued)

ITASANALYSIS IGENERALC_NISTRY
.... .._,o...... ....... ..-..................._.._..,.,,.....,,................_....... _.... ..... ...-_.... .....

OUPLICATE DATE m
PARAHETEE VALUE VALUE UNiTS COLLECTED i

CHLORIDE 50 mO/I 06129188 _m
COLOR ( I CU 06129188 li
LSICORROSIVITY 0.60 06129/88
FL_,P"'_r,, I. 5 IKJlI 06129188

._ N,! 8.4 ag/l HO3-N 06129188 I
__ HBA_ 0.070 O.070 n_i/I 06/29/68

OI)OR ( I T.O.N. 06129/89

- I- pH 7.61 7.65 06129168
RESIDUE,FILTERABLEII00 C 700 moll " 06/29/88
SULFATE 3!0 IKJ/I 06129/86

," TURBIDITY ( 009 NTU 06129/89 m
lm]

-

ITASkM.YSIS m
SELECTED_TALS

mDUPLICATE ACID DI. HATER DATE
- PARAHETER VALUE VALUE BLANK BLAItK UN[TS COLLECTED

"'""'"'"""'""'""""'""'"'ARSENIC( 000050 ( 0.0050"'""'"'"'"'""'"'""'"'""'"'""'""'"'""-'""'"'(0.005 ( 0.605 moil 06/29/88 m
8ARIUH 0.013 0.014 ( 0.005 ( 0.005 moll 06129188
CAI)IIIUIt ( 0.0050 ( 0.0050 ( 0.005 ( 0.005 moll 06129188 m$

CHROHIU@I ( 0.010 0.010 O.O! 0.01 moil 06129188 : iii
COPPER ( O.OIO ( 0.010 ( 0.01 { O.Ot moil 06/29t88 t

" IRON ( 0.010 ( 0.010 ( 0.01 ( O.Ul moll 06129/88
-- LEA4) ( 0.050 ( 0.050 ( 0.05 ( 0.05 m(j/I 06129188 i

HANSANESE ( 0.6050 ( 0.6050 ( 0.005 ( 00005 moil 06129188 i
MERCLmY ( 0.0002 ( 0.0002 ( 0.0002 ( 0.0002 moll 06129/88
SELEN[_ 0.065 0.070 ( 00005 ( 0.605 moil 06/29188 m
SILVER ( 0.010 ( 0.010 ( 0.01 ( 0.01 mO/] 06/29/68 Ii

- ZINC 0.22 0,22 ( O.Ot ( O.OI moll 06129188

_

. !
!
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I
I TABLE3.6.1

(continued)

I ]Ti_SIANALYSISSELECTEDVOLATILECOMPOUNOS

I DUPLICATE TRIP TRIPBLANK DATEPARA_ETER VALUE VALUE BI._K DUPLICATEUNITS COLLECTED

m BENZENE ( 1.0 ( I.O ug/I 06129/888ROI_FORII (l.O (I,O 1,19/I 06129188
CARBONTETRACHLORIOE (1.0 (I.0 Ug/I 06129188

I, CHLOROO[BROiIOMETHM_IE( 1.0 ( 1.0 ugi[ 06129/88CHLOROFOI_I (1.0 (1.0 ug/[ 06/29/88 ..
OICHLOROSROIIONETHANIE( 1,0 ( 1.0 ug/! 06129/88 "..
P-OICHLOROBENZEIE (I.O (I.0 u9/l 06/29/88

I 1,2-0ICHLOROETIk_E ( 1.0 (I.0 ug/l 06129/88I,I-OICHL_OETHYLENE ( 1.0 ( 1.0 ug/l 06129/88'
TETRACHLOROETHYLENE ( 1.0 ( 1.0 ug/] 06129/88

m I ,I, I-TRICHLOI_ETHANE ( 1.0 ( ! .0 ug/l 06129/88TRICHLOROETHYLEIE ( 1.0 ( !.0 ug/l 06/29/88
• UINYLCHLORIOE ( 2.0 ( 2.0 ug/l 06t29/88

I
!
I ITASA_LYSIS

PESTICIOESANl)HERSICIOES

, J. J ). I i J J I. J._. I J.)...... J.. (J{ i.... m.......,...............J.J..._J J.I ...ii. J_._. J. ii...... J. I.. J _, )J ! i..

OArE
PARAIIETER UM4.UE UN[1'5 COLLECTED

I! lt li iii _lillll. II li i I III I Jill ll'l J'lll'il li i I I j

I ENORIN ( 0.02 ug/l 06129188
0,

LINOANE ( 0.04 ug/] 06129/88
_ETHOXYCHLOR ( O.OOI eg/] 06/29/88

I TOXAPHENE ( O.OeO5 I9/J 06/29/882,4-0 ( 0.005 mg/I 06/29188
2,4,5-rP (SILVEX) ( 0.0005 m_l 06129188

|

|
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!
3.7 SUMMARY OF FAIRVIEW WINDMILL_ DEWEy LAKEz ROUND TWO I

Well Characteristics

Fairview Windmill is located approximately 6.9 miles (on Figure I.2) south I

southeast of the center of the WIPP site at an elevation of 3,480 feet above

MSL. This well is completed in the Dewey Lake Red Beds. The total depth of I
i

the well is 361 feet BGS (Cooper and Glanzman, 1971). The water is pumped by

a windmill. I

Sampling Process IWater samples were collected on 07/06/88, from a small iron discharge pipe

• located about 10 feet west of the weil. Selected samples were filtered with a I

_ portable peristaltic pump. Samples were collected and sent to [TAS, EEG, I

. _ WAESD, and SNL. One sample was collected for analysis in the field chemistry

laboratory. I

Field Analytical Results i
I

Procedures used in the field analyses are described in the WIPP Geotechnical

• and Geosciences Procedure Manual WP 7-2. I
[]

This water had a pH of 6.7 SU, a specific conductance of 3,450 umhos/cm at I

|25°C, and a specific gravity of 1.004 at 22.7°C.

IAlkalinity was analyzed at approximately 116 mgll.

Chloride concentration was 121 mg/l. : I

Divalent cations were 41.6 meqll. I

General Observations
BThis well supplies drinking water for livestock.

Tabular data from field analysis and ITAS final results are presented in Table I
3.7.1.

I
No major problems were encountered during the sampling process.
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I
I Field Parameter,,,ComparisonWith The Previous Round

Sampling parameters analyzed in the field compare very well with results from

I the previous sampling episode. Values for chloride, divalent cations, pH,
specific conductivity, and specific gravity are nearly identical for the two

I rounds of sampling. Alkalinity varied from the 79 mg/l measured during round
one to 115 mg/] reported for round two.

!

!
|

!

!

i •

I

I
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TABI.E3.7.1 I

FIELDkNOITASkl_'fS|S BI
FAIR_/IEilWINOBILLDEWEYLAKEROUNDTWO li

FIELDCItEHISTRY i

iOOPt.IC_TE OATE
PARA_TER VALUE VALUE UNITS COLLECTED

IIALKALINITY 116 115 tKJ/L 07/06/88
CHLORIDE 121 12'0 zq/I 07/06/88
DiPALENTCATIONS 41.6 41.7 eeqlJ 07106188 /
pH 6.7 07106188 If
SPECIFICCONDUCTANCE 3450 I 25 C unhos/cn 07106188
SPECIFICGRAVITY 1.004 ! 22.7C 07106188

.,

. ,.

I
I
I
!
i

_" 'm

!
i
I
!



," 'l'._,i I.NUIJll 1.,

I
1 TABLE3.7.1

(centinued)

I ITASANALYSIS
GENERALCHEMISTRY

........ ......_........... .... . ......,"...-...'......-.............. ................. ..-.-_...._ .............

' OUPLICATE DATE
, . , _i/

PARAMETER _ /_ VALUE VALUE UNITS COLLECTED
..... ,_.... :.,,,,....._, .................. . ..... ............................................

:..................' /" ': i o '
I CHLORIDE mgll 07106188COLOR ( 1 CU 07/06/88

LSICORROSIVITY -0.08 -- 07/06/88

i FLUORIDE 2.1 mg/l 07106188NITRATE 1.4 mgllNO3-N 07106/88
MBAS 0.032 mg/l 07106188
ODOR I T.O.N. 07/06/88

i pH 7.10 7.13 -- 07/06/88RESIDUE,FILTERABLE(180C 3300 mg/l 07/06/88
'" SULFATE 1900 mg/l 01/06/88

I TURBIDITY 1.0 NTU 07i06/88

!
i IFASANALYSlS

SELECTEDMETALS

I ................._. .... ......................-.....-....-....-- ...... ....................... ....... .-...--DUPLICATE ACID 01.WATER DATE
PARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED

i ARSENIC (0.0050 (0.005 (0.005 mgll 07/06/88
BARIUM 0.028 0.029 (0.005 (0.005 mg/l 07/06188

•m CAOMIUM (0.0050 (0.005 (0.005 mg/l 07/06/88
•_I, CHROMIUM (0.0050 (0.005 (0.005 mg/l 07106/88
N COPPER 0.II 0.12 (0,01 (0.01 mg/l 07/06/88

IRON 0.080 0.080 (0.01 (O.OI mg/l 07/06/88

t LEAD (0.0050 (0,005 (0.005 mg/l 07106188MANGANESE 0.0_2 0.060 (0.005 (0.005 _g/I 07/06/88
MERCURY 0.0024 (0.0002 (0.0002!: Bgll 07106188

i SELENIUM 0.011 (0.005 (0.005'_ mg/l 07106/88

I SILVER (0.0050 (0.005 (0.005 _gll 07/06188
ZINC 0.020 0.010 (0.01 (0.01 mglI 07106/88

!
|
.I
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TA8LE3.7.1
(continued)

ITkSANALYSIS I_LECTEOVOLATILECONPOUliOS

I)U_ICATE TRIP TRIP8LANK OATE I
PARAMETER VALUE VALUE 8Lkt4K OUPLICATEUNITS , COLLECrED I

BENZENE (I.0 ( 1.0 ug/I 07106188 II
8RONOF_N (1.0 ( 1.0 ugll 07/06/88 g
CARBONTETRACHLORIOE ( I.O ( 1.0 ug/I 07106/88
CHLORO0[BRONORETHkNE (I.0 (I .0 u9/I 07/06188
CHLOROFORM (i.0 (1.0 u(J/I 07106188
0[CHLOROBR_ONETIg_E (1.0 (I.0 ug/! 07/06/88 I!
P-O[CHI.OROeENZENE ( I.O ( 1,0 uq/I 07/06/88
1,2-O[CHLOROETHANE (I.0 ( 1.0 ugll 07/06/88
I,I-OICHLOROETHI'LEIIE ( 1.0 ( 1.0 ug/l 07/06t88 I
TEI'RACHLOROETHYLENE (I .0 (I.0 ug/I 07/0_/88
a,I,I-TRICHLOROEIHkME ( 1.0 ( !.0 _ ug/I 07/06/88 II
I'R[CHLOROETHYLENE ([.0 (I .0 ug/] 07/06/88 li
VINYLCHLOR[OE ( 2.0 ( 2.0 ug/l 07/06188

I
l

ITASANALYSIS I
PESIiGIOES_ HEllgICiOES

DArE iPARA_TER VALUE UNiTS COLLECTED
.--........ .... .................................................................... ...

ENORIN ( 0.02 ug/l 07106/88
LINI)_E ( 0.04 ug/l 07/06/88 " I
_THOX'fCHLOR ( O.Oel _J/1 07/06/88
TOX/t#HENE ( 0.0105 z9/I 07/0_/68 I
2,4-0 ( 0.005 M/1 07/06/B8 II
2,4,5-]'P (S[LV_X) ( 0.0105 _/I 07/06/88

I
I
I
I
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!
i 3.8 SUMMARY OF UNGER WINDMILL, DEWEY LAKE_.ROUND TWO

Well Characteristics

l Unger Well is located approximately 4.8 miles south of the center of the WIPP '
site at an elevation of 3,305 feet above MSL. This well is completed in the

l Dewey Lake Red Beds. The total depth of this well is 354 feet BGS (Cooper and
Glanzman, 1971). The water is pumped by a windmill.

! ,Samp! ing Process

Samples were collected on 07/06/88, from a discharge pipe emptying into a

l storage tank 20 feet northwest of the weil. Selected samples were filtered

with a portable peristaltic pump. Samples were collected and sent to [TAS,

l EgG, WAESD, and SNL. One sample was collected for analysis in the field

" chemistry laboratory.

!
Field Anal_tical Results

i Procedures used in the field analyses are described in the WIPP Geotechnicaland Geosciences Procedure Manual WP 7-2.

l This water had a pH of 7.3 SU, a specific conductance of 3,390 umhos/cm at

i 25°C, and a specific gravity of 1.O04 at,22.7°C.'

Alkalinity was analyzed at approximately 134 mg/l.

!
Chloride concentration averaged 282 mg/l.

Divalent cations were 41 meq/l.

i General Observations

i This well supplies drinking water for livestock.

Tabular data from field analysis and ITAS final results are presented in Table

i 3.8.1.

: i No problems were encountered during the sampling process.

.!
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!
, Field Param@ter_Compa_ison With The Previous Round

Sampling parameters analyzed in the field laboratory are generally ingood

between rounds one and two. Reported alkalinity and chloride values iagreement

were slightly greater in round two than in round one, by less than 10 mg/l in

both instances. Divalent cations appeared to decrease slightly between t
m

.. rounds, from 45 to 41 meq/l. Other field parameters were virtually unchanged.

!

!
!
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,',li ,llm,Ju,dN

I
I TABLE3.8.1

FIELDANOITASA_W.YSZS

i UNGERWINDHILLDEWEYLAKEROUNDTWO

F[ELOCHEHISTRY

I , ___________________________________________________________________________________________.... .........._DUPLICATE OATE
PARAHETER VALUE VALUE UNITS COLLECTED

i ALKALINITY 134 134 Ig/I 07/06/08
CHLORIDE 281 283 ngl] 07/06/88
DIVALENTCATIONS 41.! 41.0 |eq/] 07/06/88

I pH 7,3 07/06/88SPECIFICCONDUCT_MICE 3390 ! 25C uehoe/co 07/06/88
SPECIFICERAU]TY 1.004 I 22.7 C 07/06/88

I
i
I
I
!
I

'1 _'

I
1

I
I
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'/ • I
TABLE3.8,1
(continued)

ITASANALYSIS I
GENERALCHEMISTRY,

DUPLICATE DATE _
PARAMETER. VALUE VALUE UNITS, COLLECTED m

°,......... ....... ...... ..... .................. ...... ..........................'........................

CHLORIDE 280 Igll 07106/88 i
COLOR ( I CU 07106/BB _
LSICORROSIUITY -0.30 -- 07/06/BB

FLUORIDE 2.1 mgll 07/06/B8 (llm
NITRATE 2.5 mg/lNO3-N 07/06/88 I

_. MBAS ('0.025 mg/l 07/06/88
.... ODOR I T,O,N, 07/06/88

pH 6,97 -- 07/06/88 mi p

• RESIDUEFILTERABLE1180C 3200 mg/l 07/06/88 m
_ SULFATE 850 mg/l 07/06/88

TURBIDITY 2.0 NTU 07/06/88 i

m
ITASANALYSIS I
SELECTEDMETALS

I..... ,.....................,..........,.............................. ..... ........ ......... . .......... .

DUPLICATE ACID DI,WATER DATE
PARAMETER VA_UE VALUE BLANK BLANK .UNIIS COLLECTED

"''" .... "'''''''''''''''''''''''"''''''''''''''''''''"''''''''''''''''''''''''"''''''''-'' ..... "''" .... "'" m

ARSENIC (0,0050 ( 0.005 (0.005 mg/l 07/06/88 IN
BARIUM 0.015 0.046 (0.005 (0.005 mg/l 07/06/88
CADMIUM (0.0050 (0.005 (0.005 mgll 07/06/88 i

CHROMIUM (0.0050 ( 0.005 (0,005 Ig/l 07/06/88 ,I
COPPER 0.040 0.21 (0.01 (0.01 mg/l 07/06188 ,Iml

IRON 0.040 0.II ( 0.01 (0.01 mg/) 07/06/88
LEAD (0.0050 ( 0.005 (0.005 mg/l 07/06/88
MANGANESE 0.049 0.060 (0.005 (0_005 |g/l 07/06/88 II
MERCURY (0.0004 (0.0002 (0,0002 mg/) 07/06/88

SELENIUM 0.015 (0.005 (0,005 mg/l 07/06/88 m
SILVER (0.0050 (0.005 (0,005 mg/l 07/06/88 m
ZINC O.IB 0.19 (O.OI (0.01 mg/l 07/06/88

I
I

.' Lm
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I
I TABLE3.8.[

(continued)

I ITASANALYSIS
i

SELECTEDVOLATILECOIIPOUNOS

i OUPL[CATE TRIP TRIPBLANK DATEPAR_ETER VALUE VALUE 8LANE OUPLICAFEUNITS= COLLECTED
........,.-....-......,,,,..................... ,,,_.,..=........ ===========================............._ .. ...... ..

i BENZENE (I.O ( l.O ug/I 07/06/888ROEOFOEfl ( I.O ( 1.0 uglI 07106188
CARBONTETRACHLOR[OE ( t.O ( L.O ugl[ 07/06188
CHLOROOIBROMO_ETHANE( 1.0 ( 1.0 uOl[ 07106/88

I CHLOROFORH (l.O ( 1.0 ug/l 07/06/88O[CHLOROBROMOHETHANE( 1.0 ( 1.0 ug/I 07/06188
P-OICHLOROBENZENE (1.0 ( 1.0 ugtl 07106/88

I [,2-DICHLOROETHkNE ( l.O ( 1.0 ug/I 07106/88U 1,I-O[CHLOROETHYLENE ( 1.0 ( ! .0 ug/l 07106/88
TETRkCHL_OETHYLENE ( l.O ( 1.0 ug/l 07/06/88

I I,!,I-TR[CHLOROETHANE ( 1.0 ( 1.0 ug/[ 07106/88TR[CHLOEOETHTLENE {I.O ( 1.0 ug/] 07106/88
VINYLCHLORIDE ( 2.0 ( 2.0 u9/i 07/06/88

I
i
I [TASA_LYSIS

PESTICIDES_ IERBICIOES

OATE
P_k/IETER VALUE UN[TS COLLECTED

i ENOEI1_ ( 0.02 ug/I 07/06/88LINO_E ( 0.04 ug/l 07106/88
_ETHOIYCHLOfl ( 0.001 ig/] 07/06t88

I [OXAPHENE ( 0.0005 Ig/i 07/061882,4-D ( 0.005 Ig/] 07/06/88
; 2,4,5-TP(SILV£X) ( 0.0005 z9/] 07106169

i '

1

I
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3.9 SU...MMARY_OF..WEL..LUSGS.-I,CULEBRAL_ROUND TWO
Well Characteristics

!Well USGS-I is located approximately 8.9 miles southwest of the center of the

WIPP site at an elevation Of.approximately 3,426 feet above MSL (Gonzales,

1989). The well was originally constructed as an observation and test hole as
mpart of the Gnome Project underground nuclear test in 1961. "oral depth of

the drilled hole was 722 feet BGS, but after being cased the hole was plugged m
back to 566 feet BGS. The cas._ngis perforated in one zone accessing the

Culebra Dolomite Member of the Rustler Formation. The Cu!ebra Dolomite occurs

here at a depth interval of 517 to 549.feet BGS, and is the source of water I

sampled from this well (Cooper and Glanzman, 1971). Following activities at

the Gnome site, and after several years of monitoring which indicated that no I
B _ q

4_ Iml

contamination was present, the well was released to local ranchers for their

use. Water from this well is currently pumped by a windmill, i

.Sampling Proces9

Water samples were collected on 07/07/88, from a siphon set near the bottom of m

the storage tank Selected samples were filtered with a portable peristaltic i

|pump. Samples were collected and sent to ITAS, EEG, WAESD, and SNL. One

sample was collected for analysis in the field chemistry laboratory. I
m

Field Analytical Results

Procedures used in the field analyses are described in the WIPP Geotechnical J

and GeosciencesProcedure Manual WP 7-2.
f£_

m
This water had a pH of 7.5 SU, a specific conductance of 4,800 umhOs/cm at '

25°C, and a specific gravity of 1.006 at 22.8°C. 1
W

Alkalinity was analyzed at approximately 103 mg/l. i

Chloride concentration averaged 730 mg/l over two measurements.

!
Divalent cations were _41 meq/l.

,!



!
I General Observations

This well supplies drinking Water for livestock.

!
Tabular data from field analysis and ITAS final results are presented in Tabl,e

3.9.1.

i No problems were encountered during the sampling process.

Field Parameter .Comparison With The Previous Round

I 'Sampling parameters analyzed in the field laboratory are generally in good

agreement between rounds one and two. Chloride values were greater in round

! two than in round one, 730 mg/l versus 672 mg/1, Specific gravity and pH

values varied slightly between rounds. Other field parameters were virtually

i unchanged.

I,

!
!
I
| -.

I
I
!



I
TABLE3.9.I

F[ELOMO IT/kSAle,LYSIS

_6S-1 CULEBR/kROUN0TBO I

FIELDCHEIIISTRT
""'''" "'''''''''''''''''''''''''''''--''''''''''''''''''''''''''''''''''''''''''' "''_' "''''_'''" "''''" "" "" """ I

iiDUPt.IC/kTE 0ATE
P/kR/kllETER VALUE VALUE LlNlTS COLLECTED

"""'"" "'" _""""" """"""" "" """ "'"" _''''''" '' "" """ "'" """"""" "" _"'"" """" "_"" "'''''''''''''''''''''''''''''''''' "" I

IALK/kLlN]TY 102 103 mg/1 07/07/88
CHLORIDE 733 727 Hl I 07/07/88
DIVALENTCAT[0NS 41.I 41.I meq/] 07/07/88
pH 7.5 07/07/88 n
SPECIFICCOIII)UCTAItOE 4800 ! 25C umhoslcm 071071/88 U
SPECIFIC6R/kVITY 1.00_ I 22.8 C 07/07/88

'" I

..

!
IT/kS/diALYSiS I '

GENERALCHEHISIrRY

OUPLICkTE DATE IPARktIETER VALUE VALUE UNITS COLLECTED

ALKALINITY(HCO3) 101 mg/i 07/07/88 mm
ALKALINITY(CO3) 0 H/I 07/07/88 m
BROHIDE ( 2 ( 2 H/I 07/07/88
CHI.OR_UE _ H/I 07107188
COLOR ( I CU 07/07/08 m
LSI COEflGSIVITY 0.14 -- 07/07/88 lm

FLUOR!0E 2.I 2.2 Hl] 07/07/88
[00[0E ( 2.0 H/] 07/07/88 m
NiTR/kl'E 4.4 H11 NG3-H 07107188 ' 411
liBkS 0.027 0.032 Ht l 07/07/88
000R ( 1 T.0.It. 07107/88 I
pH 7.20 -- 07/07/86 II
PHBeoLICS 0.006 H/I 07107/88
PHOSPHATE,TOTAL 0o02 0.02 H/i T-P04-P 07/07/88
RESIDUE,FILTERABLEll80 C 4000 H/I 07107188 i
RESIDUE,It0NFILTERAOLE1105C 26 H/i 07/07/88 tram'

SPECIF(C CONOUCTANCE 5010 u|hos/cM25C 07/07/88
SULFATE 1600 HJI 07107188 mm
TOTAL0R6ANICCAR90N ( 1.0 ( 1.0 H!I 07/07/68 lD
TOT/kLORGANICIVd.0GEN 0.09 ( 0.05 Hl] 07/07/88
TIJfl9[O[TY 1.0 NTU 07107188 BN

I

I
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m TABLE3.9.1
(continued)

'l ITASANALYSIS' SELECTEDMETALS
................................ .. ......... . ........ ........... .......... . .............................. .,-

l DUPLICATE ACID 01.WAIER DATEPARAMETER VALUE VALUE BLANK BLANK UNITS COLLECTED
................................. . .......... . ....................... . ........ . .... ........................

I ALUMINUM 0.30 0.70 (O.l (O.t mgl] 07107/88ANTIMONY 0.080 0.45 (0.05 (0.05 mg/] 07/07/88
ARSENIC (0.0050 ( 0.005 (0.005 mg/l 07/07/88
BARIUM 0.016 0,034 (0.005 (0.005 =g/l 07/07/88,mmm

I BERYLLIUM ( 0.0050 (0.0050 (0.005 (0.005 mg/[ 07/07/88
I BORON 0.68 0.68 0,02 (0.01 mg/l 07/07/88

CADMIUM 0.017 0.046 (0.005 (0.005 mg/l 07/07/88

I CALCIUM 700 690 mg/l 07/07/88CESIUM (0.060 (0.060 (0.06 (0.06 mg/I 07/07/88
CHROMIUM 0.030 0.3t 0.01 0.01 mg/I 07/07/88

i COBALT 0.030 0.090 (0.01 (O.Ol mg/l 07/07/88COPPER (0,010 0.21 0.01 0.01 mg/l 07/07/88
IRON (O.OlO ( 0.010 (0.01 (0.01 mg/l 07/07/88
LEAD (0.0050 (0.005 (0.005 mg/I 07/07/BB

I 0.12 (0.01 (0.01 mg/l 07/07/88
LITHIUM 0.12
MAGNESIUM 130 120 mg/l 07/07/88
MANGANESE 0.011 0,019 (0.005 (0.005 mg/l 07/07/88

I MERCURY O.O00l (0.0002 (0.0002 mg/l 07/07/88MOLYBDENUM (0.050 (0.050 (0.05 (0.05 mg/I 07/07/88
NICKEL 0.050 0.14 (0.03 (0.03 mg/I 07/07/88

m POTASSIUM 13 13 mg/I 07/07/88SELENIUM (0.0050 (0.005 (0,005 mg/l 07/07/BB
SILICA 14 mg/l 07/07/88

i SILVER 0,010 0.13 (0.0_ (0.01 mg/] 07/07/88
SOOIUM 440 440 mgll 07/07/88
STRONTIUM 7.0 7.0 (0.01 (0.01 mg/l 07/07/88
THALLIUM (0.0050 (0.005 (0,005 mg/l 07/07/88

1 TITANIUM O.OBO 1,6 (0.03 (0.03 mg/] 07/07/88 .,
U VANADIUM 0,080 0.13 (0.01 (O.Ol mg/l 07/07/88

ZINC 0.36 0.37 (0.01 (0.01 mg/l 07/07/88

I
I
I
I
|
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TABLE3.9.I I
(continued)

W

ITASANALYSIS ,iSELECTEDVOLATILECO&°OUNOS

DUPLICATE TRIP TRIPBLANK DATE I
P_RARETER V_UE VkLLIE 91.kNK OUPL[CMTEUNITS COLLECTED li

........-..... .... ..........,.... ..... .......--......... .... .......................--....... .......... .......

BENZENE (1.0 (I.0 ' ug/l 07/07/88 I
8RONOFORM (I.O (!.0 ug/l 07/07/88 li
CARBONTETRACHLORIDE (1.0 (I.0 ug/l 07107/88
CHLOROO[BRO_ONETHME(1.0 ( 1.0 ug/I 07107188
CHLOROFORB 1.3 ( ! .0 ug/I 07/07/88 I
0[CHLOROBRONO_THANE ( 1.0 ( 1.0 uq/[ 07/07/88 t
P-O[CHLOROBENZENE (1.0 (I.0 Ug/I 07107188
1,2-OICHLOROETHkNE (1.0 (!.0 ugll 07/07/88
I, 1-OICHLOROETHYLENE ( 1.0 ( 1.0 ug/1 07/07/88 I
TETRAC_OROETHYLE_ ( 1.0 ( 1.0 ug/I 07107188
I,I,i-[R[CK_T_ (l.O 41.0 ug/l 07/07/88 /
TRIC_OROETHYLE_ 41.0 (I.0 u9/l 07107188 ii
VINYLCHLORIDE ( 2.0 ( 2.0 ug/l 07107188

2,4,6-TR[CHLOROPHENOL ( 10 ug/I 07/07/88 I

!

ITASNIALISIS I
ffSlICII)[SN HERSICIDI!S

.......................................................................................................II
PARA_TER WiLLiE UNITS COLLECTED

• --- .... ------------------------------------------------------------------------------------------ ........ - I
ENOR[N ( 0.02 u9/I 07/07/88 ' I
LINOANE ( 0.04 ug/I 07107/88

. METHOXYCHLOR ( O.OQI IRl I 07/07/88 I
TOXAP_NE ( 0.15 Ig/] 07/07/88 II
2,4-0 ( 0.005 Igll 07107188

2,4,5-[P ($[LVEX) ( 0.(15 ICJ/] 07/07/88 I

I
|
I
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I TABLE3.9.1

(continued)

I ITASANALYSISSELECTEDSEN[VOLATILEI_ZkROOUSCOHPOUNOS
,:.'.._. ........ ...,,........ ..... ........... ...... ....-..................-.. ...... .. .... .. ...................

I DUPLICATE 0ATEPARA#_ETER VALUE VALUE UWITS COLLECTED
...... .............. ..... .......-......-............................ .... . ..... .... .... . ..... _.. .... . ......

I ACENAPHTHENE (10 Uq/l 07/07188
_ENAPHTHYLENE ( I0 ug/I 07107/88
ANTHR_ENE (lO ug/I 07/07/88
BENZO(A)MITHRACENE ( lO ugll 07107/88I

:li BENZO(A)PYRENE ( 10 ug/I 07/07/88
1 3,4-BENZOFLUOR_THENE ( 10 ug/l 07/07188

BENZO(G,H,[)PERYLENE ( 10 ugl[ 07/07/88

I BENZOICMID ( SO ug/l 07/07/88BENZO(K)FLUORANTHENE ( i0 ug/l 07/07/88
BENZYLALCOHOL ( 10 ug/I 07/07/88

l BIS(2-CHLOROETHOXY)IIETHk#E ( 10 ug/l 07/07/88815(2-CHLOROETHYL)ETHER ( lO ug/I 07/07/88
B]S(2-CHLOROISOPROPYL)ETHER ( I0 ug/l 07/07/88
B[S(2-ETHYLHEXYL)PHTHkLATE ( 10 ug/l 07/07/88

I 4-BROBOPHENYLPHENYLETHER ( lO ug/I 07/07/88BUTYLBENZYLPHTI_.ArE ( 10 ug/I 07/07/88
4-CHLOROANILINE (10 ug/l 07/07/88

'li 2-CHLORONkPHTHkI.ENE, (10 ug/] 07/07188
I 2-CHLOROPHENOL ( lO uq/] 07/07/88

4-CHLOROPHENYLPHENYLETHER ( lO Ug/[ 07/07/88

CHRYSENE ( lO ug/l 07/07/88O[BENZO(A,H)_THKkCENE ( I0 ug/! 07/07/88
O[8ENZOFURAN ( 10 ug/l 07/07/88
1,2-O[CHLOROBENZENE ( IO ugtI 07/07/88

l ,3-DICHI.OROBENZENE (lO ug/] 07107/881,4-OICHL_NZENE ( lO ug/I 07107/88
3,3'-D]CHLOROBENZID[NE ( 20 ug/l 07/07/88

2,4-0[CHI.OItOP_NOL ( lO UO/I 07/02/88' DIETHYLPHI'_LATE ( lO ug/] 07/07/88 "
2,4-O[HETH1LPHEIIOL ( 10 ug/I 07107/88

I 4,6-D]NITRO-O-CRESOL ( 50 ug/l 07/07/882,4-O[N[TROPHEIlOL ( 50 uV/[ 07107/88
D[IIETHYLPHTt'I/M..ATE ( 10 ug/] 07/07/88
O[-N-BUTYLI_THALATE ( 10 ug/! 07107/88

I 2,4-,DINITROY_NE (10
ug/] 07/07/88

2,6-O[N[TROI'OLUENE ([0 ug/] 07/07/88
DI-N-OCTYLPHTHALATE ( 10 ucj/l 07/07/88

lt "

I
I

,
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I
TABLE3.9.1 I
( continued)

[TASANALYSIS iSELECTED_HIUOLAT[LEHkZAROOUSCO_OUNOS
....................... ......... .......... .... .... .. ........ .--............. ............. . .................

OUPL[CATE DATE I
PARARETER VALUE VALUE UN[TS COLLECTED m

..... .. .... . ..... .... .... ............................................ ......... ...... ..... ...-......°......

FLUORANTHENE (lO ugli 07107/88 fib
FLUORENE (tO ugll 07107188 |
HEXACHLOROBENZENE (lO ug/l 07/07/88
HEXACHLOROBU[AOIENE ( lO Ug/l 07/07/88 /

HEXACHLOROCYCLOPENTADIENE(10 ug/J 07/07/88 i
HEXACXlOROETH_E (lO ug/l 07/07/88 I

INDENO(1,2,3'-CD)PYRENE ( I0 ug/I 07107188
• ISOPHORONE (10 ug/I 07/07/88 1

2-HETHYLNAPHTHALENE (tO Ug/I 07i07/88 l
2-lteTHYLPHENOL ( lO u�/l 07/07/88
4.-HETHYLPHENOL (tO ugi] 07107/88 I
NAPHTHALENE (lO ug/I 07/07188 1
2-NITROANILINE ( 50 ug/] 07/07188
3-NITROAJi[LINE ( 50 ug/I 07107/86 i

4-NITi,IOAN]L]NE ( 50 ug/] 07/07188 1
NiTROBENZENE ( lO ug/i 07107188 q

2-NlTROPHENOL ( lO uN/l 07/07188
4-NITROPHENOL ( 50 ug/i 07107188 l'
N-NITP.O'_QOI-N-PROPYLAHINE ( tO uN/L 07/07/88 i
N-NII'ROSOOI,t_ENYL_INE ( lO ug/J 07/07188
P-CHLORO-H-CF,'ESOL ( lO ug/i 07/07/88 t
PENTACHLOROPHENOL ( 50 ug/I 07/07/88 I
PHENANTHRENE (lO ugl] 07/07188
PHENOL (10 ug/I 07/07/88 mm

PYRENE (10 ug/I 07/07/88 I
1,2,i- TRICHLOROSENZEIE ( lO ugll 07/07188 tj

2,4,5-TRICHLOROPHENOL ( 50 ugll 07/07188

2,4,6-FR[CHLOROPHENOL, ( I0 ugll 07/07188 " I

I
POLYCHLORINATEDBIPHENYLS I........... .......................................................... ......... ................ ..... . ......

DATE

PARAMETER VALUE _I IS COLLECTED i........ .--..--. .... . .... ............ ..... .... ....... .--. ............................. . .... ..... .............

PCB ( I ug/l 07/07/66

I
I
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I

I 3.10 SUMMARY POKER WINDMILLT CULEBRA_
OF TRAP ROUND TWO

Well Characteristics

I Poker Trap Windmill is located approximately 12.2 miles southwest of the
center of the WIPP site. Very little is known about the completion of this

I weil. The water quality is very similar to that at H-O8b (one mile east of
Poker Trap) and it is thought that this well is completed in the Culebra

I Dolomite Member of the Rustler Formation. The water is pumped by a windmill.

Process

I Water samples were collected on 07/07/88, from an iron discharge pipe that

empties into a tank about 25 feet west of the weil. Selected samples were

_I-- _ filtered with a portable peristaltic sample pump. Samples were
sent to ITAS,

EEG, WAESD, and SNL. One sample was collected for analysis in the field

I chemistry laboratory.

I Field Analytical ResultsProcedures used in the field analyses are described in the WIPP Geotechnical

I and Geosciences Procedure Manual WP 7-2.

This water had a pH of 7.7 SU, a specific conductance of 2,320 umhos/cm at

I 25°C, and a specific gravity of 1.004 at 22.7°C.

I Alkalinity was analyzed at approximately 80 mg/l.

I Chloride was reported at 31 mg/l. .

I Divalent cations were 30 meq/l.

i General ObservationsThis well supplies drinking water for livestock.

I Tabular data from field analysis and ITAS final results are presented
in Table

3.10.1.

!
No problems were encountered during the sampling process.

!
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I
Field Parameter Comparison With The Previous Round I

Sampling parameters analyzed in the field compare very well with results from

the previous sampling episode. Values for chloride, divalent cations, pH, J

specific conductivity, and specific gravity are nearly identical for the two 'i

rounds of sampling. Alkalinity varied from the 92 mg/_ measured during round
|one to 80 mg/l reported for round two.

!
!
!
!
!
!
!
!

!
!
I
!
I

3-50 I



I
I TABLE3.10.1

FIELDAND[TASANALYSTS

I POKERTRAPMINDNILLCULEBRAROUNDTMO
FIELDCHEN[STRY

m .................... .=. ..... ...... .... . .... .-...... .... ...............-...........
OUPLICATE OArE

PARAMETER VALUE VALUE UNITS COLLECTEO

I .... .... .... .,........................................................-... ........ ...... ..... .-.. ....... ...

ALKALINITY 80.3 79.3 mg/l 07/07/88
CHLORIDE 31 30 mg/] 07/07/88
DIVALENTCATIONS 30.2 30.3 meq/l 07/07/88

I pH 7.7 07/07/88SPECIFICCONOUCTANCE 2320 | 25C umhos/cm 07/07/88
SPECIFICGRAVITY 1.004 ! 22.7C 07/07/88

•TI:I

!

m ITASANALYSIS6EIIERKCHEMISTRY
.--....--...--.........--.....................--.,....-.................... .......... ...._... ..... _.-.. ........ .

m DUPLICATE DATEPARAMETER VALUE VK_ UNITS C0LLECTED

m ALKALINITY(_03) 79 mg/] 07/07/88! ALKALINITY(C03) 0 H/I 07/07/_8
BROMIE ( 2 _/] 07/07/88
CHLORIDE 31 m9/] 07/07/88

I COLOR ( I CU 07/07/88LSICORROSIVITY 0.10 -- 07/07/88
FLUORIOE 2.9 mg/i 07/07/88

I lOOlOE ( 2.0 ( 2.0 mg/l 07/07/88 .NITRATE 2.4 2.3 mgllNO3-N 07/07/88
MBAS (0.025 mg/l 07/0]/88

m ODOR I T.O.N. 07/07/88
pH 7.45 -- 07/07/88
PHENOL]CS 0.073 0.063 mg/l 07/07/88
PHOSPHATE,TOTAL 0.04 mg/lT-PO4-P 07107/88

I RES[_, FILT_II.E1180C 2200 2200 mgli 07107188RESIDUE,NONFIL[EI_ILE1105C 19 13 mg/l 07107/88
SPECIFICCONOUCTANCE 2450 2470 umhos/cmd125C 07/07/88

m SULFATE 1300 mgll 07/07/88TOTALORGANICC_81)N 2.0 2.0 mgll 07/07188
TURBIDITY 1.0 NTU 07/07/88

!
-I
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I
TABLE3.10.1 I
(continued)

ITASANALYSIS ISELECTEDMETALS

DUPLICATEACID01.,ATER I
PARAMETER VALUE VALUE' BLANK BLANK UNITS COLLECTED I

..... .... .... ..--. ........ .... .......... ........ ...... .......... ............ . ..............................

ALUMINUM (0.10 0.20 (O.IO (O.IO mg/l 07/07/88 i
ANTIMONY 0.050 0.t0 (0,05 (0.05 mg/l 07/07/88 J
ARSENIC (0.0050 (0.005 (0.005 mg/I 07/07/88
BARIUM 0.010 0.015 (0.005 (0,005 mg/l 07/07/88 m
BERYLLIUM (0.0050 (0.0050 (0.005 (0.005 mg/l 07/07/88 II
BORON 0.34 0.36 (O.OI (0.01 =g/l 07/07/88

g

CADMIUM (0.0050 0.0080 (0.005 (0.005 mgll 07/07/88 i

CALCIUM 450 420 mg/l 07/07/88
CESIUM (0.060 (0,060 (0.06 (0;06 mg/l 07/07/88 a

CHROMIUM 0 030 0.060 (0.01 (0.01 mg/l 07/07/88

COBALT (0 010 0.050 (0.01 (0.01 mg/l 07/07/88
COPPER (0 010 0.030 (0.01 (0.01 mg/l 07/07/88 i
IRON 0 020 0.030 (O.OI (0.01 mg/] 07/07/88
LEAD (0 0050 (0.050 (0.005 (0.005 mg/] 07/07/88 I
LITHIUM 0 080 O.OBO (0.01 (0.01 mg/l 07/07/88 |
MAGNESIUM Bl II mg/l 07/07/80
MANGANESE 0.010 0.011 (0.005 (0.005 mg/l 07/07/88 i

MERCURY 0.0007 (0,0002 (0.0002 mg/l 07/07/88 i
MOLYBDENUM (0,050 (0.050 (0.05 (0.05 mg/I 07/07/88 I

NICKEL (0.030 (0.030 (0.03 (0.03 mg/I 07/07/80
POTASSIUM 3.7 3.7 mg/l 07/07/80 I
SELENIUM 0.0090 (0.005 (0.005 Ig/] 07/07188 m
SILICA 14 mg/l 07/07/80

SILVER O.OIO 0.010 (O,Ot (O.Ot mg/l 07/07/80 I
SODIUM 420 420 mg/I 07/07/88 I
STRONTIUM 4.9 4.9 O.Ot 0.01 mg/l 07/07/88
THALLIUM (0.0050 (0.005 (0.005 mg/l 07/07/88 Iii.

TITANIUM 0.29 0.40 ( 0.03 (0.03 mg/l 07/07/80 _+
VANAOIUM 0,020 0.060 ( 0.01 (0°01 mg/] O7/O7/BB m

ZINC 0.050 0.060 (0.01 (0,01 mg/l 07/07/88

I
I
!
!
!
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I TABLE3.10.1

(continued)

l ITASAI_ISISSELECTEOVOLATILECOIIP_
...... . .......... .... ........ ...--........--...........................,.--., ..... ...... ................. . .....

DUPLICATE TRIP TRIPBLANK DATEPARAMETER VALUE VALUE 8tANK DUPLICATEUNITS COLLECTED
.............. ..... .... ......................_............_.._.._. ....... . .......... ,... ...................

I BENZENE ( 1.0 ( 1.0 ugll 07/07/88BROMOFORM (l.O (!.0 ug/I 07107/88
CARBONTETRACHLORIDE ( l.O ( l.O ugll 07/07/88
CHLDROOIBR_O_THANE (I.0 (I.0 ugll 07/07/88

CHLOROFORM ( 1.0 ( I.O ug/l 07/07/880[CHLORO@ROIIOIIETHANE (1.0 ( i,0 ug/] 07/07/88
P-OICHLOROBENZENE ( 1.0 ( 1.0 ug/] 07/07/88,

I 1,2-O[CHLOROETHANE ( l.O ( 1.0 ugl] 07/07/88I,I-OICHLOROETNYLENE ( l.O ( 1.0 ug/I 07107/88
: TETRACHLOROETHYLENE ( l.O ( l.O ugll 07107/88.,

;'Ill I,I,I-TRICHLOROETHANE (l.O ( l.O Ug/l 07107/88

l IRICHLOROEIHYLENE= (l.O ( 1.0 ugll 07101/88
VINYLCHLORIDE ( 2.0 ( 2.0 ug/l 07/07/8B
2,4,6-TRICHLOROPHENOL ( 10 ug/] 07/07/88

I
!

I ITAS_£4LYSIS
PESTICIDES_ HERBICIDES

D_TE
PARAMETER VALUE UNITS COLLECTED

_n- ...."'"""'"'"'" """"-'-" ....'" ....' ......" ,
m ENORIN (0.02 ug/I 07107/88

LINDANE ( 0.04 ugl] 07/07/98

METHOXYCHLOR (O.OOl mg/I 07107/88[OXAPHENE (0.0_)5 IglI 07107/88
2,4-0 ( 0.005 mqll 07107/B8

I 2,4,5-TP(SILEX) ( O.IW_5 Ig/I 07107/88

U
m
m

iN



/

/" m

TABLE3.10.1 mm
(continued)

ITASANALYSIS ISELECTEDSEIIIVOLkIILEHAZAROOUSCOMPOUNOS
........ ..... ...... .. ......... .......................--.....----...-----.... .... .-........... ..... .._... .......

OUPLICATE OArE IPARAMETER VALUE VALUE UNIIS COLLECIED
.......... ...........................-,....................--...--.....---. ......... ......_ ....... ........

ACENAPHTHENE ( lO ug/I .07107188 m
ACENAPHTHYLENE_ ( I0 ug/[ 07/07188 ,|
ANTHR_ENE (I0 ugl] 07/07/88
BENZO(A)ANTHR_ENE ( 10 u(J/[ 07/07/88
BENZO(A)PYRENE ( 10 ug/l 07/07188 m
3,4-BENZOFLUORANTHEIE ( tO ugi) 07/02/88 M
BENZO(6oH,] )PERYLENE ( [0 ug/l 07/07/88
BENZOICACID ( 50 ug/! 07/07/88 m

• ' " 8ENZJ(K)FLUORANTHENE ( I0 Uq/I 07/07/88 |
BENZYLALCOHOL ( 10 ug/! 07/07188

" BIS(2-CHLOROETHOXY)I_ETIIANE (10 uq/] 07/07188 l
Bl_2-CHLOROETHYL)ETHER ( I0 uq/[ 07/07188 II
BIS(2-CHLOROISOPROPYL)ETHER ( I0 ugll 07107/88
BIS(2-ETHYLHEXYL)PHTHkLATE ( i0 ug/I 07107188 m

4-BROIIOPHEN,YLPHENYLETHER ( 10 ucj/l 07/07/88 m
BUTYL_NZYLPHTHVkLATE ( lO uoll 07/07188 g

4-CHLOROANILINE (10 ug/I 07/07/88
2-CHI._Tlkq.ENE ( I0 uq/l 07/07/88
2-CHLOROPHENOL (10 uq/] 07107188 m
4-CHLOROPHENYLPHENYLETHER ( lO u(j/l 07/07/88
CHRYSENE ( tO uglI 07/07188 m
IIIBENZO(A,H)ANTHR_EIlE ( lO u(J/I 07/07/88 m
DIBENZOFURAN (lO ug/I 07/07/88
1,2-O[CHLOR_BENZENE ( lO ug/i 07/07/88
1,3-DICHI.ORI_NZENE ( I0 ug/I 07/07/88
t ,4-O[CHLOIIOBENZE_ ( _,0 _gll 07/07188 I

3,3'-OICHLOROBENZIDIIE ( 20 ug/I 07/07/88
2,4-OICHLOROPHENOt. ( |0 ugl] 07107188 m
DIETHYLPHTHkLATE ( IO ug/] 07/07188 " m
2,4-0[I'IETHYLPHENt]L ( 10 ug/[ 07/07188

:. 4o&-DlN]TRO-O-CRESOL ( 50 ucj/I 07/07188 tj
2,4-OIN[TROI_EIOL ( 50 uB/i 07/07/88 II
OIIqETHYLPHTINkLklE ( tO ug/t 07/07188
OI-N-BUTYLPHI'NALATE ( 10 uq/I 07107188
2,4-DINITROTOLiJENE (lO uo/[ 07/07188
2,6-01N1TROI'OLLENE ( lO uq/[ 07/07188 lm

DI-N=OCTYLPHTHALATE ( 10 ug/i 07/07188

!
!
t
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I TABLE3.10.1
(continued)

I ITASANALYSISSELECTEDSEHIVOLAIILEHAZAROOUSCOMPOUNDS
........ . .... . .... ....--.................................--............... ................ ... ................

m OUPLI_TE DATEPARAMETER VALUE VALUE UNIIS COLLECTED

m FLUORANTHENE ( 10 ugl] 07/07/88FLUORENE ( lO Uqll 07/07/88
HEXACHLDROBENZENE (10 ug/l 07/07/88

i HEXACHLOROBUTAOIENE ( 10 ugll 07/07/88
HEXACHLOROCYCLOPENIAOIENE ( I0 ug/I 07/07/88
HEXACHLOROETHANE ( 10 ugll 071G7/88
INDENO(1,2,3-CD)PYRENE ( 10 ug/l 07/07/80.m [so,,oRo, <lo ug/i 07/07188

I 2-RETHYLNAPHTHALENE ( lO ug/l 07/07/88
" 2-HETHYLPHEMOL ( I0 ug/l 07/07/88

I 4-METHYLPHENOL ( I0 ug/I 07/07/88_PHTHAi.ENE ( I0 ug/[ 07/07188
2-NITROANILINE (50 ugll 07/07188

I 3-NITROANILINE ( 50 ugt[ 07/07/884-NITROANILINE ( 50 ug/l 07107/88
NITROBENZENE ( I0 ug/I 07/07/88
2-NITROPHENOL ( lO ug/] 07/07/88

l 4-NITROPHENOL ( 50 u9/] 07/07188N-NITROSODI-N-PROPYL_INE ( I0 uglI 07/07/88
N-NITROSOOIPHENYL_INE ( lO ug/I 07107/88

m P-CHLORO-N-CRESOL ( lO ug/] 07/07/88PENTACHLOROPHENOL ( 50 ug/I 07/07/88
PHENANTHRENE ( I0 ugll 07/07/88

I PHENOL ( 10 ug/l 07/07/88PYRENE (10 ug/] 07/07/88
1,2,4-TRICHLORO8ENZENE ( lO ug/[ 07/07/88
2,4,5-TRICHLOR_HENOL ( SO ug/l 07/07/88m 2,4,6-TR[CHL_OP_NOL ( lO Ug/I 07/07/88 ?,

m

II
I POLYCHLORINATEDBIPHENYLS

............... .................... ...... ............................ ...... .............-. ................

DATE

I PARAMETER VALUE NITS COLLECTED

PCB ( [ ug/l 07/07/88

I
,m
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3 1! SUMMARY OF TWIN WELL._rPASTU_.___RE_WELL,DEWEy LAKE, ROUND TWO l
Well Characteristics

Twin Wells consists of two wells in close proximity, House Well and Pasture m
g

weil. This sampling involved Pasture Well which is located approximately 10

miles _cuth of the center of the WIPP site. The elevation of Pasture Well is m
|3,523 feet above MSL. The total depth of this well is 152 feet BGS (Winstan-

icy and Carrasco, 1986). The well is completed in the Dewey Lake Red Beds. m
The _,ateris pumped by a windmill.

mm

S_p,ling Process

Water samples were collected on 08/03/88, after accessing zhe discharge pipe

• at the base of the windmill. Selected samples were filtered with a portable

peristaltic pump. Sa_mpleswere collected and sent to ITAS, EEG, WAESD, and

SNL. One sample was collectec_for analysis in the field chemistry laboratory, l

Field Analytical Results
|Procedures used in the field ar._:iysesare described in the WIPP Geotechnical

and Geosciences Procedure Manual WP 7-2. i
II

This water had a pH of 7.1 SU, a specific conuuc_ance of 600 umhos/cm at 25°C,

ann,a specific gravity of 1.002 at 2-q?°C. U

Alkalinity was analyzed at approxiraately215 mg/l. i

Chloride concentration was approximately 400 mg/l.
m

Div; .nt cations we,e reported as approximate_.y40 meq/i. I

General Observation3 m

This windmill had been inoperable for several days just prior to the sampling W

episode. During sampling the flow output was vJriable due to Sight, intermit-
n

tent winds. J

Tabular data from fielQ analysis and ITAS final results are presented in Table I
n

3.11.1. ,

!
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I

I Field Parameter Comparison With The Previous Round

The first round sampling of Twin Pasture Well was completed in January 1986 as

I part of the WQSP. During round one, while the windmill was inoperable, a
piston pump was lowered into the well and approximately 2,500 gallons of water

I were pumped prior to the first serial sample. The round one sampling condi-
tions are in marked contrast to the row]d two sampling conditions where the

I windmill had not been pumping for several days and only pumped intermittentlyduring sampling.

I Sampling parameters analyzed in the field laboratory are not in good agreement

" between rounds one and two. Field concentration values for cloride and diva-

I lent cations are approximately 10 times greater for round two than round

one. lt is unlikely that the differences in sampling procedures can account

I for this wide variation in chloride and divalent cation field data. Because
the field values for specific conductance and alkalinity appear consistent

I between rounds, and the chloride values from ITAS rounds one and two areconsistent with the field choride from round one (47, 39, and 44 mg/l respec-

I tively), the round two field values for chloride and divalent cations aresuspect.

|
I

I
I

I
!
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I
T_BLE3,11,1 I

F[ELO_ [TAS_YS[S

THINHELLS- PASTUREOEHETLAKEROUNDTHO g
i

FIELDCHEHISTRY

lDUPLICATE DATE
PARA_TER VALUE VALUE UNITS COLLECTED

kI.KALINITT 216 215 mq/] 08/03/88 ii
i

CHLORIDE 400 398 _j/l 08/03/88 BN

D]VALEN1CATIONS 39,6 39,9 meq/] 08/03/88
pH 7.1 08/03/88 ml
SPECIFICCONDUCTANCE 600 | 25C umhos/cm 08103/88 II
SPECIF]CGRkVlTT 1,002 ! 24,9 C 08/03/88

!

I
!
!
I

!
|
!
!
!
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I
I TABLE3.11.1(continued)

I IIAS ANALYSIS
GENERALCHEMISTRY

OUPLICATE DATE

I P4RARETER VALUE VALUE UNITS COLLECTED................. .... .. ...... ......................................-.........................._...........

CHLORIDE 39 Ig/l 08/03/88

I COLOR ( l CU 08/03/88LSI CORROSIVITY O.Ot 08/03/88
FLUORIOE 0.7 |q/l 08/03/88

i NITRATE 6.2 mq/l NO3-N 08/03/88
MSAS 0.13 0.13 lg/l 08103/88
ODOR ( l T.O,N. 08103188
pH 7.48 08/03/08

m RESIDUE,FILTERA8LE1180C 390 mq/l 08/03/88SULFATE 55 I¢J/I 08103/88
TURBIDITY ( 1.0 NTU 08103/88

I
!
I [[kS _I_LYSISSELECTEDnEl_S

................................................................................. ..... .... .... ............

II DUPLICATE ACID DI. gkTER DATE
lib F4RARETER VALUE VALUE BLANK BLMIK UNITS COLLECTED

........................................................................... .... ._.. ..... .... ..... .... .... ..

I ARSENIC 0,0050 ( 0.005 ( 0.005 |g/l 08/03/88BARIUM 0.13 0.13 ( 0.005 ( 0,005 I9/l 08/03/88
CADNIUR ( O.OOlO ( O.OOI ( O.OOI lg/l 08/03188

i CHRORIUM ( 0,0050 ( 0.005 ( 0.005 Ig/I 08103188
COPPER ( 0.010 ( 0.010 ( 0.01 ( 0.01 Ig/l 08/03/88
[ROM ( 0.010 ( O.OlO ( O.OI ( 0.01 |g/l 08/03/88
LEAD (0.0050 ( 0.005 ( 0.005 Ig/l 08/03/88

I MANGANESE ( 0.0050 ( 0.0050 ( 0.005 ( 0.0C5 10/l 08/03/88_ERCURY 0.0004 0.0003 0.0003 0.,0004 IKJ/I 08/03/88
SELENIUM (0.0050 ( 0.005 ( 0.005 Ig/] 08/03188

I SILVER (0.0050 ( 0.005 ( 0.005 Ig/l 08/03/88ZINC 0.31 0.31 ( 0.01 ( 0.01 IRi] 08/03/88

I
I
I

i
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TABLE3.11..1 I(continued)

ITASANALYSIS ISELECTEDPOLATILECORPOUNOS
....... ,,,.. ....... ..--............,........................................--.....-............--.--............

DUPL[CkTE TRIP TRiPBLANK DATE 1

PAR/I_ETER VALUE VALUE BLANK OUPL[CATE UNITS COLLECTED
tB

BENZENE (1.0 ( l.O ug/l 08/03/88
8ROI'IOFORII (1.0 ( I.O ug/] 08/03/88 lm
CAR80NTETR_HI.ORIDE ( 1.0 ( 1.0 u9/l 08/03/88 I
CHLOROO[BROIIOHETHANE( [.0 ( I .0 DOJ] 08/03/89
CHLOROFORM (1.0 ( l.O Ug/I 08/03/88 I
OICHLOROBRONORETHANE( i.O ( I .0 ug/I 08/03/88 I
P-O[CHLOROBENZENE (1.0 (! .0 ug/l 08/03/88
[ ,2-O[CHLOROETHANE (1.0 ( 1.0 ug/l 08/03/88 lm

:: [, [-0[CHLOROETHYLENE ( 1.0 ( 1.0 ug/l 08/03/88 I
TEI'RkCHLORDETHYLENE ( 1.0 ( I .0 ug/l 08/03/88 IB

I,I,I-TRICHLORDETI4ME ( 1.0 ( 1,0 ug/I 08/03/88
I'R[CHI.OI_ETHTLEIE ( 1.0 ( 1.0 ug/l 08/03/88 I
VINYLCHLORIDE ( 2.0 ( 2.0 gg/] 08/03/88 l

I
!

ITASANALYSIS IPESTIC[OESANOHERBICIDES

DATE IP_kMETER VALUE UN!T5 COLLECTED

ENOClN ( 0.02 Ug/I 08/03/88 mm

L[I_WIE ( 0.04 ug/] 08/03/88 , BI
]'HOXYCHLOR ( O.OOI lg/I 08/03/88

TOXAPHENE ( O,01C5 IRi I 08/03/fz8
2,4-0 ( 0,005 |g/l 08103188
2,4,5-1'P(S[LVE!) ( 0.0005 _/I 08/03/88 ml

!
I
I
I
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m
m 4.0 DISCUSSION

m Approximately I00 ground-water samplings have been successfully accomplished
by the WQSP since its initiation in January, 1985. This total includes nearly

l three complete sampling rounds of 23 WQSP pre-operational monitoring wells(the final two wells completing the three rounds were sampled in early 1989),

approximately 20 privately owned well samplings, numerous wells sampled at the

I request of other on-going programs at the WIPP, and samples collected from the

WIPP Air Intake Shaft. These data are published in several reports including

I Uhland and Randall (1986),Uhland et al. (1987),Randall et al. (1988), and
this report. Ali field data sheets, logbooks, analytical laboratory data

m reports, and records pertaining to the WQSP are on file at the Regulatory and
Environmental Programs Department, Waste Isolation Pilot Plant, near Carlsbad,

New Mexico. Additlonally, ali published data have been entered into a compu-ter data base format for storage and retrieval. These data serve as the basis

i for a pre-operational water quality baseline at the WIPP.

Sampling during the 1988 calendar year was characterized by numerous successes

m and few disappointments. The inability to complete sample
collect final

suites from wells H-15 (round two), WIPP-30 (round one), and H-01 (round one)

m was unfortunate. United Nuclear Corporation's analytical laboratory did not
analyze the dissolved gas samples collected from wells H-OTbl, WIPP-26, and

m DOE-2 (all round three) due to health and safety issues surrounding their
_nalytical methodology. Close cooperation between the WQSP and UNC led to the

i fabrication of new, modified sample containers and modification of the analyt-ical instrumental hardwa,e. Analyses for dissolved gases then resumed.

m An analytical-methods development program for improving trace-metal analysis

accuracy and detection limits was initiated by the WQSP and conducted by the

I ITAS in 1988. As reported in Randall et al. (1988), there is a
laboratory

high aegree of uncertainty regarding reported trace metal concentrations for

m ground waters near the WIPP. The great concentration (tens to hundreds of
grams per liter) of total dissolved solids in many of the ground-water samples

m coupled with the relatively low concentration (micrograms per liter) of trace

m metal species leads to analytical difficulties in the laboratory. The samples

i must be diluted prior to introduction into the analytical instrument. Sample

4-I
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dilution and subsequent computation causes the lower limits of detection for l

g
many trace-metal species to increase into the milligram per liter range.

Analytical enhancements, interferences, or suppression can also result when

|analyzing water of high dissolved solids, leading to erroneous trace metal

values. As an alternative method of analysis the WQSP and ITAS laboratory ii

adapted an ion-exchange method, which separates and concentrates transition., l

metal elements from alkali and alkaline-earth elements in seawater (Kingston

et al., 1978) for use with the W_PP samples. Fifteen trace metals from the I

WQSP final sample parameter list were selected for study. Method-development

testing began in the spring of 1988 utilizing briny water from well H-O5b as
J

the test sample matrix. Testing consisted of preparing a cation-exchange

resin, spiking a sample with known concentrations of the metals of interest,

passing the spiked sample through the resin column thereby loading the metals
g

onto the resin and separating them from the sample matrix. Next the metals I

|are stripped off the resin column into an acid solution where they are

analyzed at increased relative concentration in a "cleaner" solution. Various i'

spectrophotometric methods of analysis were investigated for different metal I

species where appropriate. Spike recoveries were calculated to determine the

success of the separation and analysis procedure. Experimental parameters i
l

were varied during five iterations of the separation and analysis procedure to

determine optimum conditions for the analysis. With few exceptions, spike I

recoveries were excellent for the 15 metals in the H-OSb matrix. Samples from

three wells, H-O5b (round three), H-O8b (round three), and WIPP-19 (round m
three) had the 15 trace metals analyzed utilizing this separation technique.

The reproducibility of results was demonstrated during analysis of the H-OSb I

analysis. Results from the ion-exchange metals analysis for the three wells " l

are noted a/ld reported in their respective subsections, Section 2.0, of this

report. Generally, this technique reduced the lower limits of detection for I

14 of the 15 trace metals by one or more orders of magnitude bringing the

lower limit of detection back into the microgram per liter range. The I
I

selection of the three wells H-O5b, WIPP-19, and H-O8b represents a cross

section of the water samples from WQSP wells in the WIPP vicinity which vary
lfrom greater to lesser total dissolved solids. Possibly the trace-metal

analyses from these three wells where the ion-exchange separation technique S

was utilized will allow inferences to be made concerning trace-metal I

L

!
14-2

!
1



!
I

concentrations at other WQSP wells having similar total dissolved solids

concentrati,_ns. Details of the ion-exchange experimental work are contained

k in periodic method-development progress reports and data reports from the [TAS
laboratory and reside in the WQSP project files at the WIPP.

I Since initiation of the WQSP in January 1985, the program has evolved and

improved toward achievement of its goals. The collection of reproducible and

I representative ground-water samples from water-bearlng zones in the WIPP

vicinity can in part be assessed by comparing data gathered over the three

I ' rounds of at various well locations, data from three
sampling Comparative

sampling rounds for wells which were sampled for the third time in 1988 are

!:. presented in this report.

T.

I 4.1 COMPARATIVE DATA
Comparisons or the average final days' serial sample field parameter values,

i alkalinity, chloride, divalent cations, and total iron, for WQSP wells sampledfor the third time in 19P,_,are presented in Table 4.1. Generally, the trends

shew only slight variations in the four field parameters sampled over three

I rounds at any specific well location. Ending serial sample values for round

three are often within a few percent of values for rounds one and two. This

I indicates successful reproducibility of field results over three rounds of
sampling at ,_%ny well locations. Notable exceptions include well WIPP-19

I where all foul' listed field serial sampling parameters were significantly
decreased at the end of each sampling round. Total iron values for nearly all

a the wells exhibit a high degree of scatter across the three rounds of

| sampling. Iron concentrations in the field samples may be related less to '

actual forB_tlon water conditions than to disturbance of the well casing

I duringpump installatlon and corrosion or incrustation of the iron well casing

by highly saline fluids.

!
Average concentration values for the major ions from final sample laboratory

I analyses, for WQSP wells sampled for the third time in 1988, are listed in
Table 4.2.

!
!

L
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TABLE4.1 m

A_R_ SELECTEOLASTOAY_RIAL _LE FIELOVALES

WELLSSANPLEDFORTHETHIRDTiM lM 1988 m
li

00E-2 H-04c H-O5b H-05c H-06c H-OTbl H-OBb iii
..... --------------------------------------------------------------------- .... ------------------------ i

lP_KALiN[TY(_03) m9/l
_ND OH 67.5 76.5 48.9 57.3 r_.5 121 95.3
_ TW 150 84.6 51.0 57.2 51.9 12l 93.I I
RO_OT_EE 131 82.1 47.6 57.5 52.4 123 97.0

Cl.OeiO(wl I
WE 323_ 850 83400 I0_ 418 309 32.8 i
TW 32_ 84_ 849_ LO40 4_ 30| 36.0

wBI

RUO T_E 316_ 8310 85600 I0_ 408 293 39.0

:" mOlVALENT_Tl_ I_1/[
ROU__ 1_ 69,2 256 41.9 41.1 46,4 41.7

TW 1_ 68.0 253 41.5 41.0 44.0 42,0 n
T_E 184 68.5 259 42.1 41.3 40.4 40.6 Ii

TOTAL[ROimgll mm,
ROUNDONE (0.02 1.85 2.81 2.26 0.38 0.12 0.09

TWO 0.21 0.22 4.01 0,29 0.19 0.08 0.13
ROUNDTHREE 0.35 0.18 2.15 0.69 0.34 0.07 0.05

I
---------------'----------------------------------------------------------- .... --------------------- .... .----,,-- I

H-O_ H-12 H-15 P-t4 Wi_-19 WIPP-25 WIPP-26

!...............,........--............, .-......................................-.......,.... ;

ALKALINITY(_) IRi]
ROUNDONE 116 52,5 41.7 106 84,0 127 119
R_ TWO 1[2 62.0 41,3 103 68.2 126 112 I
ROUNDTHREE 118 51.1 40.9 107 60.9 125 114 I

CHI.ORIOEwl ii

ROUIIOONE 1_4 80500 132000 15300 62000 6190 8570 .
TW 175 _ 134000 14300 4_ 6100 5750 W

L
_U_ T_E 172 80100 135000 14700 44200 6410 5700

m

OIVALENTCATIONSeeq/l I
ONE 41.2 243 287 255 286 81.5 I_

R_ TWO 44.0 260 299 251 241 81.0 85.0 m

RO_DTiE 41.3 250 282 256 208 82.8 87.3 i k

TOTALIRON_/I mn

ROUNOONE 0.18 1.18 2.99 2.08 1.80 0.49 0.10 i
R_ TWO 0.16 2.44 3.60 2,50 1.31 0.41 0.06 lP

_ THREE 0.12 2.11 2.88 2.00 0.80 0.73 0.04

!
I

|
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m
•m TABLE4.2,
W

AUERAGEI_/I VALUESFORTHEMAJORIONS
FINALS_RPLELkBORATORYRESULTS

I WELLSSMIPLEDFORTHETHIROTItlEIN 1988

......... ._.._... ........ . .... ............,_.... .... ...................-..... .......... . ......... ..._.....

m SODIUM CALCIUMI_AGNES[UNPOTASS[_ CHLOR[_ SULFATEALKALINITY
OOE-2

I ROUNOONE 18000 2000 11O0 410 35000 4000 NAROUNOTWO 17000 1900 I100 420 32500 3700 160
ROUNDTHREE 17500 1700 955 460 29200 4500 t30

I H-04cROUNDONE 7500 II00 470 135 ILO00 7850 100
ROUNOTWO 7250 610 500 99 8400 6700 60

.:m ROUNDTHREE 7150 650 435 100 7600 8300 74
mB

H-OSb

" m ROUNOON[ 47000 1300 1700 1300 87000 6300 47

m ROUNOTWO 53000 1400 2200 I lO0 90000 7000 46
ROUNDTHREE 52000 1500 1800 1340 84100 7000 42

I H-OScROUNDONE 1500 795 190 52 1600 4200 69
ROUNOTWO 1420 560 180 39 1000 3800 55

- m ROUNDTHREE 1400 570 180 37 1000 3000 54

H-06c

m RoUNDoNE ii00 620 170 26 4130 2400 53ROLINOrig) 650 StX) 170 18 420 2400 52
ROUNDTHREE 635 590 170 18 390 2600 52

m H-O7btROUt4DONE 210 540 !30 7,0 700 2300 130
ROUNOTWO 210 600 135 8.0 310 1700 130

m ,0_0 THREE 200 565 125 8.3 290 2000 120 .

H-ODb

m ROUNDONE 51 540 170 3.7 33 1650 94ROUNOTWO 55 560 160 4,1 36 1700 97
ROUNDTHREE 55 605 165 4.5 33 1900 95

:m H-09b
ROUNDONE 150 560 140 7.6 200 1450 120
ROUNOTWO 155 630 t50 7.0 190 1700 120

I ROUNDTHREE 140 645 130 8.1 180 1600 120
H-I2

. I ROUNDONE 44500 1850 1400 1500 80000 5900 56
m ROUNOTWO 51500 1550 2000 1600 78500 8200 66

RO_D THREE 44300 1700 1700 1340 78400 7500 47

I 4-5
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'/_ TABLE4.2 I

CALCIUHHAGNES[UHPOTASSI_ CHLORIDE SULFATEALKALINITY iSOO[UM

H-IS
ROUNDONE 84000 2000 230Q [800 140000 6300 36 I
ROUNOr_ 78900 [400 2600 tSOO t34000 1500 32 I
ROUNDTHREE 71000 1600 2700 1850 135000 5600 38

P-14 i
ROUNDONE 3750 3900 760 45 14000 1600 100
ROUNDrHO 4100 3500 900 50 IS000 1400 100 Ii

ROUNDTHREE 4600 3400 875 48 14300 1600 100 I

glPP-t9 ,i,.

ROUNDONE 30000 1900 2400 850 58000 5400 73 i
"'• ROUNOTUG 26500 t600 t700 900 46100 ' 5700 58 II
:-'_ ROUNDTHREE 31100 1800 1500 750 38900 5550 61

' ': ' I

IglPP-25
ROUNDONE 3350 llSO 340 105 6200 2400 I20
ROUNOTUG 3400 i[OO 335 120 6500 2350 I00 I
ROUNDTHREE 3300 IlO0 330 150 6500 2600 130 I

WIPP-26
ROUNDONE 4150 lO00 375 350 9450 1950 130 I
ROUNO[gO 2900 IlO0 330 210 3200 tgO0 [10 i
ROUNDTHREE 2600 1150 330 190 5500 2400 ilO

!

• "° _" I
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I
i 4.2 QUALITY ASSURANCE AND QUALITY CONTROL

Quality assurance and quality control practices are formalized and incorpor-

I ated into every activity of the WQSP from calibrating measurement equipment to
D

tabulating data. The specific quality assurance and quality control policies

I and practices guiding the WQSP are detailed in the WIPP Water Quality SamplingManual WP 7-2 Revision I, (October, 1987) and are not reiterated in this

i report. Regularly scheduled quality assurance audits verify that the WQSPfield, laboratory, and data-compilation activitie3 are in compliance with the

WIPP Quality Assurance Program and applicable documents. Quality assurance

I audits are conducted in accordance with the WIPP Quality Program Manual.

ii One indicator of the success of quality assurance and quality
'WQSP

control

practices is reflected by the accuracy and precision of chemical analyses per-

I formed in the field during serial sampling operations. Measures of analytical
accuracy and precision in the field are regularly made by the WQSP. Results

I for accuracy and precision measures from serial sampling are presented below.

i Field Accuracy and PrecisionAccuracy of the serial sample field parameter analyses for chloride, divalent

cations, and total iron are regularly assessed by analyzing spiked samples and

I calculating the percent spike recoveries. Each WQSP well should have at least

one sample spiked and analyzed for each parameter of interest. A tabulation

I of recoveries for divalent cations, and total iron from the
spike chloride,

WQSP wells sampled in 1988 is in Table 4.3. Average spike recoveries over all

I the wells in 1988 were excellent; 99.4 percent for chloride, 100.9 percent for
divalent cations, and 99.4 percent for total iron. The sample standard

i deviations for the year's spike values were 2.4 for chloride, 2.1 for divalentcations, and 4.5 for total iron. The sundry statistics indicate that overall

i the WQSP field analyses exhibit a high degree of accuracy.

The precision of serial sample field parameter analyses are evaluated utiliz-

I ing duplicate sample analyses. Calculating the relative percent difference

(RPD) between the sample and duplicate analysis values, for each days' serial

I pair, indicates how repeatable or precise the measurements
sample analysis

are. Relative percent difference values are calculated for each duplicate

I analysis pair (usually daily while serial sampling is in progress) for the

I 4-7



I
TABLE4.3 I

_TRIX _IKE PERCENTRECOVERIES

SERIALSAMPLEFIELDPARAffETERS I
ii...............................................................

DIVALENT TOT_

WELL R_ CHLORI_ CAT[_ IRON i
H-t5 2 97,2 1_,8 93.9
H-14 2 lot .2 100.8 96.9 ii
giPP-19 2 IO1,0 1_.3 IOI.3

WIPP-30 I 98.5 102.4 98.6 gm
H-O_ 3 tOt.5 I01.1 108.3 lH-O_ 2 92.7 99.0 102.7
P-14 3 t02,0 t02.4 96.&
H[PP-2 3 98.9 103.9 t04.5
H-lO 2 97,9 1_.2 97.9 I
H1_-26 3 99,7 103.2 96.5
H-OTbI 3 tO0,6 96.6 104.3 Ell
_E-2 3 101.7 99.3 97.2 ii
H-_ 3 101.9 104.t 101.7
H-_b 3 99,t 102,5 96,3 a
H-04c 3 94.2 100,8 t07,8 II
H-O_ 3 98,4 102.9 1_.8
H_ 3 97.0 I01,7 92.9

!WIPP-19 3 101.3 97.6 99.1
H-t5 3 103.2 96.5 97.5
H-12 3 95.0 100.6 90,5

i

k_ _,4 100.9 99.4 I
SD 2.4 2.1 4.5

!
.|

!
I
I
I
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!
i parameters alkalinity, chloride, divalent cations, total iron, and ferrous

Lron The RPD is calculated by subtracting the lesser analytical result from

i the greater, dividing that quantity by the average of' the two analytical
results, and multiply ing by 100. A summary of average and sample standard

i deviations for RPDs complied by averaging the daily RPDs at each well Lspresented in Table 4.4. The yearly averages at the bottom of the table indi-

cate that for alkalinity, chloride, and divalent cations the field analyses Ii

i are highly precise with overall RPDs less than one percent. The RPD averages

for total and ferrous iron exhibit less precision than data from the other

I-- parameters. The yearly average RPD for total and ferrous iron are between

approximately four and five percent with sample standard deviations in the

I three to four range. Typically, at wells with iron content near the Lower
II

Limit of detection (0.02 rag/L) small differences Ln the duplicate analyses

i results yield high RPD values. These high RPD values (14.24 as an average for
well H-O8b, with a standard deviation of 13.76) are more an artifact of the

i decimal arithmetic than an indication of imprecision in the iron analyses.

Laboratory Accuracy and Precision

i Each analytical laboratory contracted to analyze final sample parameters for

the WQSP utilize their own internal Quality Assurance and Quality Control

i programs to ensure the accuracy precision
and of analytical results. The ITAS

laboratory analyzes a majority of the final sample parameters and the WQSP

i imposes additional quality assurance and quality control requirements upon the
[TAB laboratory. These requirements are specified in the WiPP Water Quality

i Sampling Manual WP 07-2. :

i Accuracy of final sample parameter analyses by ITAS are regularly assessed byanalyzing spiked samples and calculating the percent spike recoveries. These

spike recovery data must fall within limits established by the U.S.

i Environmental Protection Agency (U.S. EPA, 1988 a and b) or corrective
action

and re-analysis of the sample is required.

I
The precision of final sample parameter analyses are evaluated utilizing

i duplicate (replicate) sample analyses. Data from duplicate sample analyses
are reported in the well summary data tables, Section 2.0 and 3.0. At the

i ITP.Slaboratory, duplicate sample analyses must be with Limits established by

I 4-9
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TAOLE4,4 m

slk_whqYOFSERI_SVg_I)LERELAII_PERCENTOIFFE_ICCE(R_)
AUER_Ek_ SIAI¢I)_0DEUIAIIONBYELL

--------.---------.-------.----.-----------.-----..-.-.....----......---...........................m

ALK_INITY C_IDE OIV_ENTCATIONSTOTALIRON FERROUSIRON
---------------------- ---------------------- -.-.-----.. mmgELL ROIJNON A_ SO APfi SD A_ SD APfi SO AUG

H-15 2 3 1.39 0.29 0.26 0.13 0.64 0.17 5.09 1.89 269 0,, I
H-14 2 7 0.90 0.49 0.32 0.25 0.37 0.18 5.29 4.78 6.07 6.85

lm

WIPP-I° 2 5 1.12 0.42 0,29 0.15 0.53 0.30 3.46 2.33 4.14 3,35 i

IIIPP-30 I 6 0._, 0.67 0.73 0.24 0.41 0.23 2.56 1.33 3,0 2,3 mm,
H-OSb 3 6 1.55 0.62 0.26 0.13 0.27 0.25 3.02 3.51 1.86 2.04 II

H-OSc 2 4 0.88 0.28 0.19 0.24 0.42 0.36 3.15 2.77 6.46 5.59
P-14 3 5 0.60 0.48 0.71 0.01 0.31 0.25 1.63 1.66 i.59 1.07 m
tiIPP-25 3 7 0.29 0.15 0.36 0.18 0.51 0.39 2.78 2.08 3.05 3.24 m
H-18 2 9 0.78 0.38 0.37 0.28 0.48 0.33 2.22 2.36 0.79 1.58
glPP-26 3 5 0.55 0.24 0.57 0.20 0.34 0.24 0.00 0.00 0.00 0.00 m
H-OTOl 3 6 0.47 0.28 0.40 0.45 0.34 0.26 8.16 8.99 16.19 18.22 l
005-2 3 !0 0.35 0.21 0.54 0.29 0.37 0.25 3,34 3.50 6.07 4.81
H-OSb 3 6 0.59 0.39 1.59 l._ 0.49 0.31 14.24 13.76 4.76 11.66 II

H-Ogb 3 6 0.65 0.29 0,20 0.30 0.44 0.36 9.62 11.26 6.14 6.75 m
H-04C 3 6 0.71 0.47 0.39 0.24 0.12 0,11 4.80 5.55 6.02 5.18 II

H-06C 3 5 1.04 0.44 0.39 0.22 0.24 0.24 3.88 5.02 2.69 2.74
H-OSC 3 4 U.70 0.59 0.46 0.26 0.5 0.31 3.69 2.04 1.95 ! .73 I
t#IPP-19 3 6 1_30 I,L6 0.57 0.40 0.58 0.57 4.74 3.33 1.97 l.O0 li
H-15 3 7 1,52 0,91 0,41 0,17 0.94 0.79 2.60 4.04 2,91 3,47

H-12 3 9 1.96 1.5_1 0.50 0.45 0.71 0.50 2.42 1.80 0.64 0.67 m
II

AUERAGE 0.91 0.52 0.48 0.32 0.45 0.32 4.33 4.10 3.99 4.!9
Sil 0.44 0.34 0.30 0.39 0.18 0.15 3.17 3.48 3.51 4.31 ,mm

I

I
I
I
m
li

4- o mm
lm
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the U.S. Environmental Protection agency (U.S. EPA, 1988 a and b) or correc-

g rive action and re-analysis of the sample is required.

g Many of the analysis and duplicate analysis values reported by ITAS inSections 2.0 and 3.0 for general chemistry, cations, and trace metal param-

eters are identical. This identity may appear implausible. However, water

g from numerous WIPP wells are high in total dissolved solids and must be

diluted by factors ranging from 10 to 100 prior to instrumental analysis.

g After instrumental of the diluted and
analyses sample duplicate sample are

complete, the instrumental results are multiplied by the appropriate dilution

H factor and concentration values are calculated. The final concentration
values are next rounded, frequently to two significant digits, and reported.

D These procedures of dilution and rounding can obscure variations in analyticalresults between the analysis value and duplicate value. For example, when the

H WQSP reports an ITAS sodium value of 22,000 mg/l and a sample duplicate valueof 22,000 mg/l the actual analytical results prior to rounding may have fallen

anywhere in the range of 21,500 to 22,499 mg/l. These variation are not

g evident in the reported data. Many trace metal values are reported less than

some detection limit (<), and one expects the value and duplicate value to be

H identical in this case. Additionally, the WIPP well-water samples are
analyzed for dissolved, not total, constituents and are not acid digested

D prior to analysis. This tends to minimize the variations between analysis and
duplicate analysis values.

g _.3 CONCLUSION

The data reported by the WQSP in this and previous reports indicate that

i serial sampling is a very useful tool in determining sample representativeness

from wells £n the WIPP vicinity. Serial sample field chemistry data are

g to be accurate and indicated the excellent
demonstrated highly precise as by

overall average percent spike recovery values and low RPD values reported for

B the sampling events. Serial sample field chemistry data and laboratory water
quality parameter analyses gathered by rbe WQSP since January 1985 are the

B foundation for a pre-operatlonal water quality baseline at the WIPP.

,-|
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I APPENDIX A

A-I E_RATA FROt4THE ANNUAL WATER 0UALIT_ DATA REPORT,,MAY 1988

I
I Please note the following corrections to the water quality data report from

the previous year (Randall et al., 1988).

I Page_ 2-249 through 2-255, Tables 2.16.2, 2.16.3, and 2.16.4, the table titles

i should read H-03bl MAGENTA, not H-O3bl CULEBRA.

Page 2-344, Table 2.22 I, "Sample Number" coll_mnfor Sp.GRAVITY and Sp COND.

I should read 05, not 02, for "Date Collected" of 11/04/87.

I •
Page A-48, Table _.7, "Date Collected" column for Engle Well should read

12/08/87, not 12/19/87.

!
Listed in the following table, Table A-I, are additional data corrections to

I Randall et al. (1988). Regrettably, a few of these corrections are for
rounding errors or typographical errors which defied correction prior to

I publication. The majority of corrections listed in Table A-I, however,resulted from the _e-analysls of parameters requested by the WQSP from the

ITAS laboratory which were performed but failed to supercede the data

I published in last year's report. These data are presented here and supercede

the previously published data.

I
!
I
I
I
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" TABLEA-I I

C_CTI_S F_ERRO_OUSV_UES

AN_ MATEROUALITYDATAREPORT m
mNAY,1998

m

mERRORS REPLACEWITH
REP_TEDVALUES CORRECTEDVALUES

I

PAbE TABLE DUPLICATE DUPLICATE I
_flBER HUMBER WELL P_TER _LE SAMPLE SAMPLE SAMPLE m

lbl

2-56 2,4.2 H-O7bI POTASSI_ 7.7 B.O l
2-_6 2.4.2 H-O7bl SO01UH 160 160 210 210

2-B2 2,6,2 WI_-29 POTASSI_ 200_ 21000 m
2-82 2.6.2 _IPP-29 SODIUM 09_0 94_0 iii
2-99 2.2.2 WIPP-26 POTASSIUH 190 190 210 210
2-114 2.B.2 WIPP-25 HASNESIUH 340 330

H-O_3 POTASSI_ 450 530 I2-234 2.15.2
2-331 2.21.2 H-17 ALUMINUM (I0 (I0 2 3 i

2-331 2.21.2 H-17 AN[I_Y (S (5 2.5 2.5

2-331 2.21.2 H-17 BARIUM (0.5 (0.5 0.12 0.13 m
2-331 2.21.2 H-17 _RTLLIUH (0.5 (0,5 (0,05 (0.05 m
2-331 2.21.2 H-t7 BORON 42 42 39 40
2-331 2.21.2 H-17 CA_I_ (0.5 <OS 02, 02S m
2-331 2.21.2 H-17 CHROMIUM I I I.I 1.2 i
2-331 2.21.2 H-17 COBALT (l (I 0.4 0.4

2-331 2.21.2 H-II COPPER (I (I 0.6 0.6 m

i2-331 2.21.2 H-t7 I_N (I (I 1,2 1.2
2-331 ' 2.21.2 H-17 LE_ (5 (5 2 2.2
2-331 2.21.2 H-t7 __ (0.5 (0.5 0.16 0.17 i

2-331 2.21.2 H-17 MERC_Y 0.0_8 (0.0002 <0.000, I
2-331 2.21.2 H-17 HECKLE (3 (3 0.7 0.7 i
2-331 2.21.2 H-t7 SIL]_ (21 (21 12 13

2-331 2.21.2 H-17 SiL_R (t <, 03 0o, m
2-331 2.21.2 H-t7 TITAHI_ (3 (3 1.3 1.4 'm
2-331 2.21.2 H-t7 VAN_1_ (I (1 0.5 0.5

2-331 2.21.2 H-17 ZIHC (l (I 0.2 0.2 m
A-20 A.3 CLIFTON NITRATE (I.9 t.9 iN
A-2I A.3 CIIFI_ CALCIUM 49 49 35 35
A-2I A.3 CLIFTON MA6_SI_ 40 40 34 34 Immm

A-30 k.4 BARN CALCIUM 71 71 5, ,, m
A-30 A.4 BARN HA5_S{_ 35 34 31 31 i

I
I
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