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Executive Summary

DRAFT

The 1324-N Surface Impoundment (1324-N) and the 1324-NA Percolation Pond f1324-NA) located
in the 100-N Area of the Hanford Site, are regulated units under the Resource Conservation and Recovery

“Act (RCRA} Surface and underground features of these units have been removed, and laboratery

analyses showed that the soil met closure performance standards. The sites have been| backfilled and

revegetated.

The U. S. Department of Energy.(DOE) asked Pacific Northwest National Laboraiizbry (PNNL) to
prepare this plan as part of the Groundwater Performance Assessment Project (groundwater project).
This document will replace the previous RCRA monitoring plans (Hartman 2002 and RCRA monitoring
portion of Borghese et al. 1996) for the 1324-N and 1324-NA units after it is mcorporated into the
Hanford Facility RCRA Permit.

This document describes RCRA post-closure monitoring for the period following surface closure
until a final groundwater record of decision is issued for the 100-NR-2 Operable Unit; of whick1324-N
and 1324-NA groundwater is a part. After final groundwater remedial action decisions are made for the
100-NR-2 Operable Unit, this plan may need revision to-reflect those decisions. :

The monitoring network comprises the following rearSeld-wells;which-will bespmpled

)

)
Near-Field Wells Plume-Tracking Wells
199-N-59 199-N-2 199-N-26

199-N-71 (upgradient) 199-N-3 " 199-N-34
199-N-72 199-N-16 199-N-56
199-N-73 199-N-19 199-N-57
199-N-77 {deeper well) 199-N-21 199-N-64
' 199-N-67

Near-Field Wells Plume-Tracking Wells

199-N-59 199-N-2 199;N-26

199-N-71 (upgradient)’  199N-3  199:N-34

199-N-72

199-N-16  199:N-56

T .
=S 0y

- 199-N-73 199-N-19  199-N-57
199-N-77 (deeper well)  199-N-21  199-N-64
: ' 199-N-67
_ Near-Field Wells Plume-Tracking Wells
199-N-59 199-N-2 199-N-26
199-N-71 (upgradient) 199-N-3  199-N-34
199-N-72 199-N-16 = 199.N-56
199-N-73 199-N-19  199:N-57
199-N-77 (deeper well) ~ 199-N-21  199:-N-64
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%e%ﬂg-v&}l—be-sampled—feﬁheéeﬁe%mg—pamne%ﬁs— The downgradient, near-ﬁeld wells are

sampled semiannually and the other wells are sampled annuallv for the following parameters:

Constituents of Interest Supporting Constituenis
Sulfate Water Level '
Sodium pH

Specific conductance
Temperature

Turbidity

Alkalinity

Anions

Metals (filtered)

RCRA groundwater monitoring for the 1324-N and 1324-NA units i8 part of the groundwater project.
Project staff schedule sampling and initiate paperwork. The project uses subcontractors for sample
- collection, shipping, and analysis. The groundwater project’s quality control program is designed to
assess and enhance the reliability and validity of groundwater data. This is accomplished through
evaluating the resulis of quality control samples, conducting audits, and validating groundwater data.
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1.0 Introduction

~ The 1324-N Surface Impoundment and 1324-NA Percolation Pond Treatment, Stérage, and Disposal
(TSD) units are Resource Conservation and Recovery Act (RCRA) regulated units in 100-N Area of the
Hanford Site. This document describes RCRA post-closure groundwater monitoring, conducted as part of
Hanford’s groundwater-project. This monitoring plan will be implemented upon apprbval ofa
modification to the Hanford Facility RCRA Permit that incorporates portions of this plan.

The 1324-N and 1324-NA units (Figure 1.1} were used to treat and dlSpOSC of effluent from a water
demineralization plant and related units. The 1324-NA Percolation Pond (also known as the 120-N-1
waste site) was an unlined pond used to neutralize and dispose of corrosive waste from 1977 to 1986 and
to dispose of pre-neutralized waste from 1986 through 1991.- The adjacent 1324-N Surface Impoundment
(also known as the 120-N-2 waste site) was used to neutralize waste from 1986 to 1988 It was a double-
lined pond with a leachate collection system. No leaks were detected throughout its qenod of use.

Soil samples were collected from the site in 1992 and 1993 from the surface to asideep as 23 meters.
The samples were analyzed for heavy metals, organics, cyanide, pH, and anions. Orgamc constituents

were not detected, and concentratiors of other constituents were within background ranges (DOE 2002)
\

As required by the closure plan, surface facilities (sampling shed, liner) and under;ground features
(leachate collection system, delivery pipeline) have been removed. Samples were coliected from soil
remaining at this sit¢. Results indicate the remedial action objectives have been met (BHI 2002). The

sites have been backfilled and revegetated. A Certification of Closure by a professmﬁal engineer has
been completed for these units.® | :
. 1

The units are cornbined into a single waste management area for groundwater mohitoring because

they are adjacent to one another and the same type of waste was treated or stored in bbth The 1324-NA
* Percolation Pond has contaminated groundwater with sulfate. Post—closure groundwater monitoring is

required due to this contamination. |

The closure plan for the 1324-N and 1324-NA units states, “During the post~clos¢e period,
_monitoring of groundwater will continue under a corrective action program in accordance with WAC
173-303-645(11). A groundwater monitoring plan will be developed for 1324-N and 11324-NA and
" implemented prior to incorporation of this post-closure plan into the Permit. ... Because the groundwater
monitoring data continues to show exceedances of sulfate concenirations above the secondary drinking
water standard (250 mg/L), corrective action to remove or treat the sulfate will be req‘uired. Corrective
actions will be determined in 2 ROD for the 100-NR-2 OU” (Appendix B of DOE 20#)2)‘

(@) Letter fromJ. Hebdon, U.S. Department of Energy Richland Operations Office (DOE—RL) to M. Wilson,
‘Washington State Depdrtment of Ecology, “Certification of Closure for the 1324-N Surface Impoundment and
1324-NA Pcrcolauon Pond,” dated February 7,2003.

[
1.1 L
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The final decision for cleanup of the sulfate plume will be made as part of the 100- NR-2 groundwater
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operable unit, which includes groundwater beneath the entire 100-N Area. Until that decision is made,

the objectives of RCRA post-closure momtormg are (a) to track trends in sulfate compared to the drinking
" water standard, and (b) to define the extent of the sulfate plume. Thus, no statistical evaluations are
necessary. o '

I

This moenitoring plan will be modified, as necessary, to reﬂect the final record of demsmn for the 100-
NR-2 Operable Unit. ,
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1.1 Waste Characteristics

The effluent discharged to the 1324-N and 1324-NA units originated at the 163-N Demineralizer
Plant and the 183-N Filtered Water Plant. Neither effluent stream contained listed constituents (WAC
173-303-090). However, effluent from the demineralizer plant was classified as corrosive dangerous
waste (see current Part A permit application for the TSD units). Teble 1.1 contains selected results of
chemical analyses of effluent streams while the units were inuse. '

Table 1.1. Selected Results of Waste Analysis of 163-N Deminerzlization Plant Effluent,
August 1987, and 183-N Filtered Water Plant Backwash Effluent, August 1985 (from

Appendix B of DOE 2002)
Parameter (minimum 163-N Demineralization Plant ' 183-N Filtered Water Plant
detection limit, units) {corrosive waste)™ - (non-dangerous effluent)®
Calcium (0.05 mg/L) 318.3/ND 174
Chioride (0.5 mg/L) 1524 2.81
pH (standard units) 0.917/13.74 7.46
Potassium {0.1 mg/L) 14.2726.7 0.792
Nitrate (0.5 mg/L) 0.8/1.1 0.596
Sodium (0.1 mg/L) 12.8/27,150 _ 2.23
Sulfate (0.5 mg/L} 3,201/30.7 ' 19.7
Specific Conductance (uS/cm) 37.,367/64,000 153

{a) Average for cation regeneration cycle/Average for_ anion regeneration cycle.
(b) - Average.
ND = not detected

The dangerous waste treated and disposed of at these units was produced by the regeneration of ion
exchange columns in the 163-N Demineralizer Plant. The waste consisted of acid and caustic
regeneration fluids and process and cooling water flushes. The pH of the demineralized water plant waste
varied from less than 1.0 to as high as 14 standard units. These discharges qualified as corrosivs
dangerous waste defined in WAC 173-303-090(6)(2)(1). The regeneration solutions would have
contained a variety of metal constituents as a result of concentration on the ion exchange media. These
metals were not detected at levels that would regulate them as characteristic waste (WAC 173-303-090).

1.2 Post-Closure Monitoring Approach

Post-closure monitoring at the 1324-N and 1324-NA units has been developed to meet the standards
for a corrective-action monitoring program under WAC 173-303-645(11). The interim remedial action
record of decision for the 100-NR-1 and 100-NR-2 Operable Units (ROD 1999) explains that, “It is the
intent of the Tri-Parties to select the same remedy for sites requiring RCRA corrective action as selected
for those sites requiring Comprehensive Environmental Response, Compensation, and Liability Act
(CERCILA) interim remedial actions.” Until a final decision on remedial action of the sulfate plume is
made for the 100-NR-2 Operable Unit, the plume will atienvate due to spreading, movement, and
chemical interaction with sediment. RCRA groundwater monitoring during this initial period of post-
closure monitoring will focus on defining sulfate concentration trends and plume extent, and comparing
concentrations to the 250-mg/L. secondary drinking water standard. This objective complements operable
unit monitering, which includes an objective to “.. . further define the extent and nature of contaminant -

1.3
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plumes for the other contaminants of concern, [including] sulfate.... This... objective will provide
information that can be used to help determine a final groundwater remedial action .7 (ROD 1999).

1.3 Summary of Previous RCRA Groundwater Momtormg

- RCRA groundwater momtonng atthe 1324-N and 1324-NA site began in December 1987. After the
first year of background monitoring, the critical mean value for specific conductance was exceeded in afl
~ downgradient wells then in use (199-N-58 through 199-N-61). The site was monitored under an interim
status assessment program from 1989 until 1992. The assessment report (Hartman 1992) concluded that
the elevated specific conductance was due to sulfate and sodium. From 1993 until 1995, the site was
monitored under another interim status assessment program for elevated total organic halides. The
associated assessment report (Hartman 1995) concluded that elevated total organic halides originated
from nondangerous discharges to 2 nearby facility, and interim status indicator-evaluation monitoring
resumed. Total organic halide levels subsequently declined to background, but specific conductance in
downgradient wells continues to exceed the critical mean value. '

When 1324-N and 1324-NA were incorporated into the Hanford Facility RCRA Permit in 1999,
monitoring continued under the existing interim-status plan (Borghese et al. 1996 with details in Hartman
1996 and subsequently in Hartman 2002). Interim-status indicator evaluation monitoring continued
before and during the closure period. :

Groundwater monitoring shows the continued presence of eievz’ited sulfate and sodium, with
correspondingly high specific conductance. The sulfate plume extends toward the Columbia River
(Figure 1.2). Only well 199-N-59 exceeded the secondary drinking water standard for sulfate (250 mg/L)
in fiscal years 2001 or 2002. The maximum sulfate concentration in this well during fiscal year 2002 was
384 mg/L. Well 199-N-59 could not be sampled in fiscal years 2003 or 2004 because it.-was dry. Sulfate
concentrations have been below the primary drinking water standard (500 mg/L) in all wells since 1991,

While the 1324-NA Percolation Pond was in use, sulfate concentrations in adjacent wells reached
peaks of 1,500 to greater than 2,000 mg/L. Well 199-N-59 is the only original monitoring well that did
not go dry in 1990. Sulfate concentrations in this well declined sharply after discharges ceased in 1990
(Figure 1.3) and occasionally were below the drinking water standard between 1991 and 1995. After

1995, sulfate levels gradually rose and stabilized at ~300 mg/L in well 199-N-59.

Sulfate trends in wells 199-N-72 and 199-N-73, installed in 1991, were relatively low during the first
two to three years of monitoring, then sharply increased, peaking around 1995 (Figure 1.4). Levels have
declined steadily since then. Sulfate concentrations currently are lower in these wells than in well 199-N-
59, These differences may reflect vertical or horizontal heterogeneities in the sulfate plume,

Nitrate is elevated in groundwater beneath several portions of 100-N Area, including the 1324-N and
1324-NA site (Figure 1.5). The source is not believed to be the 1324-N or 1324-NA units because
analysis of waste while the units were in use showed only low concentrations of nitrate (see Table 1.1).
Nitrate concentrations also were low in groundwater samples collected before 1991 while the 1324-NA
Percolation Pond was in use (Figure 1.6).

1.4 |
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Figure 1.2.  Average Sulfate Concentrations in 100-N Area
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Figure 1.3. Long-Term Sulfate Trend in Well 199-N-59, Monitoring 1324-N and 13%4+NA Units
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Figu‘re 1.4. .'S.ulféte Trends in Wells 199-N-59, 199-N-72, and 199-N-73, Menitoring 1324-N and
1324-NA Units ‘
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Figure 1.5.  Average Nitrate Concentrations in 100-N Area
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Figure 1.6,  Long-Term Nitrate Trend in Well 199-N-59, Monitoring 1324-N and 1324-NA Units
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2.0 Conceptual Model

A groundwater conceptual model is an evolving hypothesis that identifies the irnccrtant features,

events, and processes that control groundwater and contaminant movement. This model is based on
results of previous geological and hydrogeological studies, sediment sampling, and groundwater

monitoring. Primary references are Hartman and Lindsey (1993), Gilmore et al. {1992), DOE (20025, and

groundwater monitoring annual reports (e.g., Hartman et al. 2003) The model provides a basis for
deswmng a groundwater monitoring project.

The coneeptual model for the 1324-N and 1324-NA units includes the following elemcnts:

The uppermost aqulfer is unconfined, ~12-15 meters thick, and is contained in a sand and gravel unit
. in the Ringold Formation. Gilmore et al. (1992) estimated a representative range of transmissivity
for the 100-N Areatobe 93 to 560 m”/d.

The base of the uppermost aquifer is a fine-grained unit of interbedded silt and clay. The existence
of deeper confined aguifers in the Ringold sediment and in the basalt-confined aquifer system is
inferred on the basis of geologic interpretation and limited borehole data from the surrounding area,
but there is little potential for downward migration of 100-N Area contaminants.

Because the site has been backfilled and revegetated, most of the precipitation is removed by
evapotranspiration. Thus, little infiltration will occur through the site. '

The 1324-N Surface Impouhdmcnt did not leak and, therefore, did not contaminate the vadose zone
or groundwater.

The 1324-NA Percolation Pond introduced nonhezordouscontaminants primarily-sulfate and

sodium; through the vadose zone to groundwater. The pH of the effiuent ranged from 1 to 14,
causing it to be classified as hazardous, but mixing in the pond and neutralization in the sediment
prevented the high-pH or low-pH water from reaching groundwater.

While the percolation pond was active, artificial recharge formed a groundwater mound that created
radial flow. Chemical impacts from the pond discharge migrated an unknown distance inland. After
‘use of the pond ceased, groundwater flow returned to a northwest or north direction.

Sulfate and sodium move readily with groundwater toward the north and northwest to the Columbia
River. There appears to be continuing drainage of water from the vadose zone, since concentrations
remain high many years afier disposal ceased. These constituents cause the groundwater tohavea .
high specific conductance

Sodium exchanges for calcium in vadose and aquifer sediments, which causes sodium coneentrations
in groundwater to decline while calcium concenirations increase as the water moves downgradient.

21
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3.0 Groundwater Monitoi‘ing Program

This section describes the post-closure RCRA monitoring program for the 1324-N and 1324-NA
units. The objective of monitoring is to track plume extent and contaminant trends until final cleanup
_ | decisions are made. The choices of wells, analyses, and sampling frequency included in this plan wereare =
“based on data quality objectives as described in Guidance for the Data Quality Objectives Process,
EPA/600/R-96/055 (QA/G-4}, 2000 as revised.

3.1 Monitoring Well Network
The post-closure monitoring network (Table 3.1) includes:

o Four near-field wells adjacent to 1324-N and 1324-NA (199-N-59, 199-N-72; 199-N-73, end
199-N-77) to track conce nization trends in the area of highest contamination.

o One upgradient well to provide information on groundwatér quality not affected by 1324-N or
1324-NA.

o Eleven wells farther downeradient of the fa'ci_lities to define the sulfate plume at levels below the

secondary drinking water standard.

'All of the wells except 199-N-77 monitor the top of the unconfined aquifer. Well 199-N-77 monitors
the botiom of the unconfined aquifer, with the screen placed above a fine-grained unit in the Ringold
Formation. As-buﬂt d1agrams of the wells are mcIuded in the Appendm butare notconsidered-an

Ifa moﬁitoring well becomes unsuitable for usé, Washington State Department of Ecology (Ecology)
will be notified in writing. The monitoring program will be re-evaluated to determine if a new or existing
well should be substituted. If a new well must be installed, it will be mcorporated into the M-24 pnonty
List. :

3.2 Constituent List and Sampling Frequency
Sulfate and sodium are the primary cdnstiﬁ_zents of interest for 1324-N and 1324-NA RCRA
groundwater monitoring. Additional constituents will continue fo be monitored for supporting

information (see Table 3.1).

The downgradient, near-field wells will be sampled semiannually to provide a clear record of

l chemistry trends. %e—u;ag;&é&eﬂt—weﬁ()ther wells will be sampled annually (see Table 3.1)-

32
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Table 3.1 Wells for Post-Closure Monitoring at the 1324-N and 1324-NA Units.
Constituents
Primary |  Supporting
Constituents| Interpretation | Field Parameters
. (2]
i g | 218 | 8at = I )
- =2 | 1 3|5 89355 |&|3| =
2131 3|2 |3|2888 /=] 8| 2
Well Bumpose: Comments Zallal @ | 9| < |=EEa0 e & =
- "199-N-2 Far-field plume definition ° |PRE~ |A A" ~JA A A ¢ ]JA A A~ A A
199.N-3  Farfieldplumedefiniton [PRE [A A [A A A |A A A A A
199-N-16 . Far-field plume definition |[PRE {A- A "[A A . A" ]JA A A AT A
199-N-199  Far-field plume definition |[PRE |A A A A A A A A A A
199N-21® * Far-field plume definiion " [PRE . JA A A A A=A EA AL A A
199-N-26"%  Farfield plume definition PRE A A A A A A A A A A
198-N-24  Farfield plume definition : [PRE JA A JA A A JA A A A AT
159-N-56  Far-field plume definition |[WAGC 1A A A A A A A A A A
199-N-57  Far-field plume definition ~ [WAC tA A . |A A CA"T|ATVTA AT A A
dry'®: highest sulfate :
concemirations
199-N-64  Far-field plume definition ~ [WAC- A A JA A A JA. A A “A7 AT
'199-N-67  Far-field plumedefinition I1WAC jA A A A A A A A A A
199-N-71  Upgradient _ CIWAC A A JA A CATTA L UATEA AT TR
199-N-72°  Near-field plume ~ |WAC jSA SA |SA SA SA (SA SA SA SA SA
19973 Neafieldphme | |WAC'ISA'" SA-T|SA SATTSA” {SATYSATSATUSAUSA
199-N-77 . Near-field plume: bottom of |WAC SA SA |SA SA SA SA SA SA SA SA
aguifer . : - :

(a) PRE = Well not constructed to Washington Administrative Code (WAC 173-160) standards.

WAC = Well constructed to Washington Administrative Code (WAC 173-160) standards.

(b} _Anions analysis includes at 2 minirnum chloride. nitrate, 2nd sulfate. ' ‘
Metals analysis includes at a minimum calcium, magnesium, potassiurn, and sodium. Analvses wili be run on filtered
samples pending Ecologv’s policv decision on filtered/unfiltered metals.

{d) Candidates for decommissioning. If anv of these wells are decommissioned. Ecology will be notified and the monitoring
program will be reevaluated to determine if new well(s) are needed. '

{e) Well 199-N-59 was drilled when the 1324-NA pond had arificially raised the water table, When thc water table is low it
does not contain enough water to sample.

3.3 Water Level Monitoring

pfeeeéufe—F ield personnei measure depth to water before samDhnE or at other times as snec:ﬁed by the
groundwater project (¢.g2., annual water-level measurements). The tapes used to make depth ' ‘
measurements are periediealbyperiodically calibrated. Field personnel obtain two consecutive
measurements that agree within 6 mm (0.02 feet) and record them along with date. time, measuring tape
number, and other pertinent information. The-dDepth to water is subtracted from the elevation of a
reference point (usually top of casing) to obtain water-level elevation. Water-level elevations are used to
construct water-table maps of 100-N Area.
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Groundwater flow direction beneath the 1324-N and 1324-NA units is inferred from the water-table
map(s) and plume maps. Rate of flow is estimated from hydraulic gradient, hydraulic conductmty, and
porosity or from rates of contaminant movement. :

3.4 Sampling and Analysis Protocol

'RCRA groundwater monitoring for the 1324-N and 1324-NA units is part of Hanford’s groundwater
project and follows the-project’s quality assurance protocolsplen. Groundwater monltonng for these units
will follow the requirements of the most recent revision of the project quality assurance preject
plamprotocols; this monitoring plan need not be revised to cite future revisions of the—q&&l—}tfy—&ssaf&ﬂee

planthose protocols.

Project staff schedule sampling and initiate paperwork —TFhe-prejectusessubeontractors-and oversee
forsample collection, shipping, and analysis. Quality requirements for tae—um&beeﬁk-&eteé work '

subconiracied are specified in Statements of work or contrac

~ The statement of work for sampling activities specifies that those activities will be conducted shall-be
in accordance with a quality assurance project plan that meets the requirements defined.in Requirements
for Quality Assurance Project Plans, EPA/240/B-01/003 (EPA QA/R-5), March 2001 asrevised:
Additional requirements are specified in the statement of work.

Groundwater project staff conduct laboratory audits apd field surveillances to assess the quality of
subcontracted work and initiate corrective action if needéd.

3.4.1 Scheduling Groundwater Sampling

The groundwater project schedules well sampling. Many Hanford Site wells are sampled for multiple
- objectives and requirements; e.g., RCRA, CERCLA, and AEA. Scheduling activities help manage the
overlap, eliminating redundant sampling and meeting the needs of each sampling ob; ectlve Scheduling
activities include the following: -

¢ Each fiscal year, project scientists provide well lists, constituent lists, and sampling frequency. Each
month, project scientists review the sampling schedule for the following month. Changes are
requested via change request forms and approved by the sampling and analysis task lead and
monitoring project manager.

o Project staff track sampling and analysis through an electronic schedule database stored on a server
at PNNL. Quality control samples also are managed through this database. A scheduling program
generates unique sample numbers, and a special user interface gerierates sample authorization forms,

field services repozts groundwater sample reports, cham—of—custody forms, and sample container
labels.

o Sampling and analysis staff verify that suehthings-as-well name, sample nﬁmbers, bottle sizes, and -
preservatives, ¢f¢. are indicated properly on the paperwork, which is transmitted to the saxspling
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subeontraetersample collector. Staff eemp}ete—&—eheelé-}st—%e—éeeemeﬁt—%&tvenﬁ that the paperwork -

was generated correctly

e At each month’s end, project staff use the schedule database to determine if any wells were not
sampled as scheduled. If the wells or sampling pumps require maintenance, #-sampling is
rescheduled following repair. If a well canno lontrer be sampled it is cancelled, and the reason is .
recorded in the database. DOE will notify Ecology if sampling is delayed past the end of the
scheduled quarter or if a well cannot be sampled (see Sections 3.1 and 5.4). Should repairs require

- an extended effort (more than 60 days), Ecology will be consulted and a repair schedule approved.

L3

34.2 Chain of Custody

. The sampling subeentractorsample collector uses chain-of-custody forms to document the integrity
of groundwater samples from the time of collection through data reporting. The forms are generated

during scheduling (see Section 3.4.1) and managed - -trough-a-subcentracter procedurehy the sample

collector Samplers enter requm:-:d information on the forms, including the following:

o Sampler s name(s)
o Method of shipment and destination

o Collection date and time

o Sample identification numbers
o Analysis methods
o Preservation methods,

When samples zare transferred from one custodian to another (e. o., from sampler to shipper or shipper
to analvtical [aboratory), the receiving custodian inspects the form and samples and notes anv
deficiencies. Each transfer of custody is documented by the printed names and sienatures of the

custodian relinquishing the samples and the custodian receiving the sampies, and the time and date of

transfer.

343 Sample Collection

All of the wells in the 1324-N/NA network are equipped with dedicated sampling pumps. Field
personnel measure water levels in each well prior to sampling (see Section 3.3). then puree stagnant water

from the well. Groundwater samples afe—eeHeeteé-&eeefdmg49—s&beeﬂt5&ete#s—pfeeedufesJ_,amples .

- generally are collected after three casing volumes of water have been purged from the well or after field
parameters (pH, temperarure spe<:1ﬁc conductance and turbidity) have stab1hzed1—e—&ftef—l=«'~re

For routine groundwater samples, preservatives are added to the collection bottles, if n'ecessary,
before their use in the field. Samples for metals analyses will-be-are filtered in the field with

0.45micrometer, in-line, disposable filters. After sampling, pH. temperature and specific conductance are

measured again. Sample bottles are sealed with evidence tape and placed in a cooler with ice for
shipping. '
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The samglers record the date. time, personnel. field measurements, and other pertment mformatlon
and complete the chain of custody form as described in Section 3.4.2.

3.4.4 Amnalytical Protocols

according to ma.nufacturer s instructions. Each mstrument is a551gned a unique number that is tracked on
field documentation and calibrated and controlled—&ee%émg-te—preeeéafe -Additienalealibration-and-use
ﬁﬁ%&eﬁeﬁs—&F&—Sp&ﬁﬁédﬂﬂ—ﬂiéﬂﬂS@Fﬁfﬂ&ﬂ#—&&é%ﬂﬂﬂﬁﬁ&}& .
Laboratory analytical methods are specified in contracts with the laboratories, and are standard

methods from Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA/SW. -846 as
amended) or Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020, 1983).
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4.0  Quality Assurance

The groundwater project’s quality assurance plan-protocols meets EPA Requirements for Quality
. Assurance Project Plans, EPA/240/B-01/003 (EPA QA/R-5), March 2001 as revised. A quality control
p}aﬂ—protocol is included in the groundwater project quality assurance-plandocumentation, and quality
control sampling requirements for subcontracted work are discussed in the statement of work with the -
subcontractcr.

The groundwater project’s quality control program is designed to assess and enhance the reliability
and validity of groundwater data. This is accomplished through evaluating the results of quality control
samples, conducting audits, and validating groundwater data. This section describes the quality control
program for the entire groundwater project, which includes 1324-N and 1324-NA units. The quality
control practices of the groundwater project are based on EPA guidance -Fomthe EPA-as-desesibedcited
in the Tri-Party Agreement Action Plan, Section 6.5 (Ecology, et al., 1998). Accuracy, precision, and
detection are the primary parameters used to assess data quality (Mitchell et al. 1985). Data for these
parameters are obtained from two categories of quality control samples: those that provide checks on field
and laboratory activities (field quality.control) and those that monitor laboratory performance (laboratory

" quality conirol). Table 4.1 summarizes the types of samples in each category and the sample frequencies
and characteristics evaluated.

Table4.1.  Quality Control Samples .

Sample Type Primary Characteristics Evaluated . Frequeney
Field Quality Control ‘ : ' ‘
Full Trip Blank Contamination from containers or transpertation 1 per 20 well trips
Field Transfer Blank® Airborne contarnination from the sampling site 1 each day volatile organic
: compound samples are collected
Equipment Blank® Contamination from nondedicated sampling 1 per 10 well trips or as needed(c)
equipment _

Duplicate Samples __Reproducibility ' 1 per 20 well tdps
Laboratery Quality Control ‘ '

sthod Blank Laboratory contzmination : 1 per batch
‘Lab Duplicates Laboratory reproducibility ' : Method/contract spec1ﬁc(d)
Matrix Spike _ Matrix effects and laboratory accuracy Method/contract spec:ﬁc
Matrix Spike Duplicate Laboratory reproducibility and accuracy Method/contract specific®
Surrogates Recovery/yield Method/contract specific”
Laboratory Conirol Sample  Accuracy ' 1 per batch
Double Blind Standards Accuracy and precision Varies by constituent®

. {a} Not applicable for 1324-N and 1324-NA — no volatile constituents analyzed.

{b) Notapplicable for 1324-N and 1324-NA — dedicated samplma equipment used.

(c) When a new type of non-dedicated sampling equipment is used, an equipment blank should be collected
every time sampling occurs until it can be shown that less frequent collection of equipment blanks is adequate
to monitor the equipment’s decontamination procedure.

{dy If called for by the analytical method, duplicates, matrix spikes, and matrix spike duplicates are typically
‘analyzed at a frequency of 1 per 20 samples. Surrogates are routinely mcluded in every sarnple for most gas

. chromatographic methods.

(e) Double blind standards contairing known concentrations of selected analytes are typically subrrntted in
triplicate or quadruplicate on a quarterly, semi-annual, or annual basis.
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4.1 Quality Control Criteria

‘Qizality control data are evaluated based on gstablished acceptance criteria for each quality control
sample type. For field and method blanks, the acceptance limit is generally two times the instrument
detection limit (metals), or method detection limit (other chemical parameters). However, for common
laboratory contaminants such as acetone, methylene chloride, 2-butanone, and phthalate esters, the limit is
five times the method detection limit.  Groundwater samples that are associated (i.e., collected on the
same date and analyzed by the same method) with out-of-limit field blanks are flagged with a “Q” in the
~ database to indicate a potential contamination problem.

Field duplicates must agree within 20%, as measured by the relative percent difference (RPD), to be
~acceptable. Only those field duplicates with at least one result greater than five times the appropriate
detection limit are evaluated. Unacceptable field duphcate results are also flagged with 2"Q"in the
database.

The acceptance criteria for laboratory duplicates, matrix spikes, matrix spike duplicates, surrogates,
and laboratory control samples are generally derived from historical data at the laboratories in accordance
with Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA/SW-846 as amended). -
Typical acceptance limits are within 25% of the expected values, although the limits may vary -
considerably with the method and analyte. Current values for laboratory duplicates, matrix spikes, and
laboratory control samples are 20% RPD, 60%-140%, and 70%-130%, respectively. These valuesare
subject to change if the contract is modified or replaced. , ‘ i

Table 4.2 lists the acceptable recévery limits for the double blind standards. These samples are
prepared by spiking background well water (currently wells 699-19-88 and 699-49-100C) with known
- concentrations of constituents df interest. Spiking concentrations range from the detection limit to the
upper limit of concentration determined in groundwater on the Hanford Site. Double blind standard
results that are outside the acceptance limits are investigated, and appropriate actions are teken if
necessary. :

'Holding time is the elapsed time period between sample collection and analysis. Exceeding
recommended holding times could result in changes in constituent concentrations due to volatilization,
decompositicn, or other chemical alterations. Recommended holding times depend on the analytical
method, as specified in Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods
(EPA/SW-846 as amended) or Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020, .
1983). These hHolding times are specified in laboratory ¢ontracts. Data associated with exceeded holding
times are flagged with an “H” in the Hanford Environmental Information System (HEIS) database.

Additional quality control measures include laboratory audits and participation in nationally based -
performance evaluation studies. The contract laboratories participate in national studies such as the EPA-
sanctioned Water Pollution and Water Supply Performance Evaluation studies. The groundwater project '
periodically audits the analytical laboratories to identify and solve quality problems, or to prevent such
problems. Audit results are used to improve performance. Summaries of audit results and performance
evaluation studies are presented in the annual gfoundwater monitoring report. '
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Table 4.2.  Recovery Limits for Double Blind Standards

Constituent Frequency ° Recovery Limits Precision Limits {RSD)
Specific conductance | Quarterly 75-125% _ S 25%

Nitrate . Quarterly 75-125% ' O 25%
RSD = Relative Standard Deviation ‘ I ‘

4.2 Groundwater Data Validation Process

-~ The groundwater project’s data validation process provides requirements and guidance for validation.
of groundwater data that arc routinely collected as part of the groundwater project. Validationis a
systematic process of reviewing data against a set of criteria to determine whether the data are zcceptable
for their intended use. This process applies to groundwater data that have been verified (see Section 5.1)
and loaded into HEIS. The outcome of the activities described below is an electronic data set with
suspect or erroneous data corrected or flagged. Groundwater project staff document the validation

process quarterly by-signing-a-cheeldist—which, Documentation is stored in the project file.

Responsibilities for data validation are divided among project staff. Each RCRA unit or geographic
region is assigned to a project scientist, who is familiar with the hydrogeologic conditions of that site.
The data validation process includes the following elements.

¢ Generation of data reports: Twice each month, data management staff provide tables of newly
loaded data to project scientists for evaluation (biweekly reports). Also, after laboratory results from -

* areporting quarter have been loaded into HEIS, staff produce tables of water-level data and
analytical data for wells sampled within that quarter (quarterly reports). The quarterly data reports
include any data flags added during the quality control evaluation or as a result of prior data review.

* Project scientist evaluation: As soon as practical after receiving biweekly reports, project scientists
review the data to identify changes in groundwater quality or potential data errors. Evaluation
techniques include comparing key constituents to historical trends or spatial patterns. Other data
checks may include comparison of general parameters to their specific counterparts (e.g.,
conductivity fo ions) and calculation of charge balances. Project scientists request data reviews if
appropriate (see Section 5.2). If necessary, the laboratory may be asked to check calculations or
reanalyze the sample, or the well may be resampled. After receiving quarterly reports, project
scientists review sampling summary tables to determine whether network wells were sampled and
analyzed as scheduled. Ifnot, they work with other project staff to resolve the problem. Project
scientists also review quarterly reports of analytical and water-level data using the same techniques |
as for biweekly reports. Unlike the biweekly reports, the quarterly reports usually include a full data -
set (i.., all the data from the wells sampled during the previous quarter have been received and
loaded into HEIS). :

o Staffreport results of quality control evaluations informally to project staff, DOE-Raeifie Northwest

Site- Offiec (PNSO},. and Ecology each quarter. Results for each fiscal year are descnbed in the
annual groundwater monitoring report.
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5.0 Data Management and Reporting
This section describes how groundwater data are stored, retrieved, and interpreted. -

5.1 Loadmg and Verlfymg Data

The contract laboratones report analytical results electromcally and in hard copy. The electronic
results are loaded into HEIS. Hard copy data reports and field records are maintained as part of the
Hanford Facility operating record, unit specific file for the TSD unit.. Project staff perform an array of
computer checks on the electronic file for formatting, allowed values, data flagging (qualifiers), and
comnpleteness. Verification of the hard copy results includes checks for (1) completeness, (2) notes on
condition of samples upon receipt by the laboratory, (3) notes on problemis that arose during the analysis -
of the samples, and (4) correct reporting of results. If data are incomplete or deficient, staff work with the
laboratory to get the problems corrected. Notes on condition of samples or problems during analysis may
be used to support data reviews (see Section 5.2).

Field data such as specific conductance, pH, temperature, turbidity, and depth-to-water are recorded
on field records. Data management staff enter these into HEIS manually through data-entry screens,
verify each value against the hard copy, and initial each value on the hard copy.

5.2 D.ata Review

The groundwater project conducts special reviews of groundwater analytical data or field
measurements when results are in question. Groundwater project staff document the process on a review
form, and results are used to flag the data appropriately in HEIS. Various staff may initiate a review
form: e.g., project scientists, data management staff, and quality control staff. The data review process
includes the following steps:

e The initiator fills out required information on the review forr_n,' such as sample number, constituent,
and reason for the request (e.g., “result is two orders of magnitude greater than historical results and -
disagrees with duplicate”). The initiator recommends an action, such as a data re-check; sample
re-analysis, well re-sampling, or simply flagging the data as suspect in HEIS,

¢ The data review coordinator determines that the review form does not duplicate a previously
submitted review form, then assigns a unique review form number and records it on the form. A
temporary flag is assigned to the data in HEIS indicating the data are undergoing review (“F” flag).

o If laboratory action is required, the data review coordinator records the laboratory’s response on the
review form. Other documentation also may be relevant, such as chain-of-custody forms, field
records, calibration logs, or chemist’s sheets.

e« A project scientist assigned to examine a review form determines and records the appropriate

response and action on the review form including changes to be made to the data flags in HEIS.
Actions may include updating HEIS with corrected data or result of re-analysis, flagging existing
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data (e.g., “R” for reject, “Y” for suspect, “G” for good), and/or adding comments. Data
management staff updates the temporary “F” flag to the final flag in HEIS.

o The data review coordinator signs the review form fo indicate its closure.

o Ifareview form is filed on data thiat are not * owned” by the groundwater project, the data review
coordinator forwatds a copy of the partially filled review form to the appr()pnate contact for their
action. The review is then closed

5.3 Interpretation

v

After data are validated and verified, the acceptable data are used to interpret groundwater COIldlthTlS
at the site. Interpretive techniques include: :

o Hydrographs — graph water Ievels vs. time to determine decreases increases, seasonal, or manmade
fluctuations in groundwater levels. '

o Water-table maps — use water-table elevations from multiple wells to construct contour maps to
estimate flow directions. Groundwater flow is assumed to be perpendzcular to lines of equal
potential.

o Trend plots — graph concentrations of constituents vs. time to determine increases, decreases, and
fluctuations. May be used in tandem with hydrographs and/or water-table maps to determine if
concentrations relate to changes in water level or in groundwater flow directions. :

o Plume maps — map distributions of chemical or radiological constituents in the aquifer to determine
extent of contamination. Changes in plume distribution over t1me aid in determining movement of
plumes and direction of flow.

» Contaminant ratios — can sometimes be used to distinguish between different sources of
contamination.

5.4 Reporting

Reporting requirements for sites undergoing groundwater corrective action state that “The owner or

~ operator must report in writing to the department on the effectiveness of the corrective action program..

sem1annually This can be accomplished under the groundwater project’s existing quarterly reports, The

quarterly reports also inform Ecology if sampling is delayed past the end of the scheduled quarter.

Chemistry and water-level data are reviewed after each sampling event and are available in HEIS. When

needed, DOE will report specific incidents affecting 1324-N and 1324-NA groundwater monitoring (e.g.,
unsuitable wells, delayed sampling) as described in Sections 3.1 and 3.4.1.
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- Appendix

As-Built Diagrams of Monitorin_g Wells

This appendix contains diagrams of welis in the 1324-N and 1324-NA RCRA groundwater
" monitoring network. The diagrams summarize stratigraphy and well construction materials. The
diagrams are presented in numerical order.

Moritoring Wells for Post-Closure Monitoring at the

1324-N/NA Facilities, .

Well ~ Purpose; comments
199-N-2 Far-field plume definitign
199-N-3 Far-field plume definition
199-N-16 Far-field plume definition
199-N-19 ' Far-field plume definition
199-N-21 Far-ficld plume definition -
199-N-26 Far-field plume definftion
199-N-34 Far-field plume definition
199-N-56 Far-field plume definition
199-N-57 . Far-figld plume definition .
199-N-59 Near-field plume; sometimes dry™:

_ highest sulfate concentrations

199-N-64 . Far-field plume definition
199-N-67 Far-field plume definition
199-N-71 Upgradient
199-N-72 Near-field plume
199-N-73 Near-field plume
199.N-77 Near-field plume; bottom of aguifer

(a) Well 199-N-59 was drilled when the 1324-NA pond had
artificially raised the water table. When the water table

is low, if does not contain enough water tn sample.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

BELA1-N-02.2A38

rawing By:
Date
Refarancs

DTE=Capth fo botron,
£1.3-%t, 133pra3

Oritling Bample WELL TEMEGRARY
Methed: Cable tool Methed: Hard tool {nom} HUMBER: 133-N-2 A$SE2 WELL NO:_
Driiling Aaditives Hanford -
fluld Used: Hater Uzed: Net documenied Toordinates: WSS N 25,577 /W . " 60,308
oriiler's WA State State NADEZ N 143,858.43m  E 571,476.21m
' Name:_Rodda Lic Nr:_Mot documented Coordinates: N 91,724 E __ 2,234,757
Priiling Company . seart .
Company: _Bach Dillleg Co. Logationidet documented | Card #:Not documentad T R s
Date - Date ; - Elevatian ' B
Started: JtMavéd - Complete: 05Junéd Ground subface (E£n):_457.1 Estizated
Depth to water: 80.0-ft Jungd . . .
{Ground surface} It ) r—._'j-——--—l Zlevaticn of raference point: [255.13-£¢}
[top of casing]
SENERALIZER prillec's | melght of refersnce polnt zbove(_2.0-ff 1
STRATISRAPHY  Leog j ground surface
. T .
— S | Depth ol sucfaze ze4l {_NB ]
3-8: SAKD, GRLVEL & BOULDZRS Mo surface seal documented
B~15: BEND § BRAVEL ) .
15-17: EOULDER i f————1"%=in nominal hole, G- -ft
17-100: SAKD & GRAVEL
100-125: GRAVEL, SAND & CLAY | 8=in ID carbon steal casipg, +2.9-125-fc
1051351 CLAY
§-in casing perforations,
| 35=120-ft, B holas/cd/ft
& o
> F
REMEDIATIONT + E
24=30May72 by M. Bultena - E
Removed plezometers. T =
Brushed and Clsansd. < E
B9t gement plug abt 93-fe. T
L L .
E.5 P, '
L J P
; ] ] L
- d E .
& F
& .
¥ LTE k-
> 3
'Wi Cemant plug & 9S-It
1 Borehele drilled depth: {_125.0-ft]

199-N-2




HWELL CONSTAUCTION ANY COMPLETICK SUMMARY

Peilling : Sampla WELL TEMPORARY

Method: Zable tool Hard teel inoml AdE7S WSLL MO

priiling Addirives

Fluld Used:_ Hater Usadi_ Mot desumenked Coocdlnatest M8 N £6,3aC gfW W 80,823
Drillar’s WA State State NAIBRI N 4%, 73H.eIn B E?l,317.3Em
Na Shafer Lic ¥r: Net documented Cocriinatest N 331,812 g 2,234,277
Drillirg . Company Szart . ;
Tompany: Sach Diliing Co. Lecationihotr ducumented Card #1Nct dogumented - T E &

-Late .. Drie i -

Staxtex fompletes 12JunEd

i)

=S and DYET
BGULDERS and SAM
SRD

OZ3LEE and SANE

ja3T0 ’ d———-1 &-in rerinal hale, 0-323-f2

Iif carbon ztes]l casing,.

98-104 5AND
I3d-1G6: SAND ared GRAWEL
108-125: Mot decimented

caging perforatians,
=F%t, cubtz nnl destmented

REMIDIATION:

Remowal of plezomaters acnd =
probakle settling of plug =
not documanted. %

I T

F.
<
e

e drilled denpth:
Drawina
Dare

8 te bottem,
&1, 4=fn, 280

199-N-3
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-

WELL CONSTRUCTION END COMP

LETION SUMMARY

Erilling HnLh TIMPCGRARY

Mathod: Zctary YETUIRS MIMEZR: - 188-N-1§ 2455 Wikl NO:

Prilling Hantord K-hrea H 6,0E7 W6, 15E

Fluld Used: Alr Tora Trin Coordlnates: N/S N 85,207.84 E/& W 8C,035.0%
Srate NRTE3 N 135,341 ,.63m |37, 281.37m

? dacunented nakes: 8 437,353 E
1ing L
Company:_Welscon Well -Drilling Lecation: Fasco, WA [
Date . Tate . |
StartezZ: ! smplete Jfeb
te  [456.70-7t)

1 GERGVEL,
1 GRAVLL and ZAND
: Not documentead

ovedfomliven]

bDepth of surfaza seal
voe of surface seal,
ement Qorut to ~10-5:

Gwin nominal hole, 10-80-ft

E-in 1D sarhbon stesl casing, +%.2--80-

E-in cazing perforations,
12-32-ft, wuks rnot desums

el

G~in nom stalnlzsz telascopling =cfesn,
E1.5-78.5-ft, {ic¢-slot

F=fy aof 5-ia pige with

flare on top

Sozehols drilled depth: [ 8L.0-It]

199-N-16
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WELL COMITRUCTIC

i
&
2]

Brilling : TEMPORSS
Mathod: Rotary 13E-N 24688 W=LL
brilling =2 N 5,723

Fluld Uued: Alr : k N.E6,C55.89

139, 702.48m
431,288

(LU

doecumented . - T_- F

Brourd surface: 450.5-£r Esrimared

SRAVEL 4-irn mlnus and COZRLI
with SILT to 3-fh

=10z

10-15: GRAYEL S—-in minuxz with
, SEND and ;
IF-20:r GRAVEL $-in minus
COZBRLES, SAND

GRAYEL 6~in minus, some
S5, [ANDT

¥EL 4-in mi SANE
SRAVEL SAND

GRAVEL i
58D and QOBSL
GRAVEL &-in minu
EAT and COBRLES

£4-77¢ GRAVEL B-in BInus,
$T-78: SAND with GRAVIL

1 _RELAL-N-13.

Dfawing B
fare
Rafgcence

T——‘—i Zievatien of raferencs polrt:

{tepg ¢f zasing}
Lt of pafersnce polnt abo

suriace

Hei
e

l_i
. i Depth of surcfsce geal

Typa of surface seal,
1 Cemant grout 1o ~13-It

1_2_ {Hot documented)
| ND moie, O—-10

€-in ecasing paricrations,
1 12-38-ft, cuts not dnoums

| 8-in IG carkan stael casing,

|
|
1

] 3orenele drillsd ‘dep.‘.h:

DTB=Cepth te battom,
38.8-ft, OBAL

£3.9=73=2

199-N-19
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WILL CONSTRUCTION AND COMPLETIGN SUMMARY

brilling WEL TEMFORBRY

Method: Rotary 3 I Air returng HUMBER: 135-3-21 A4ETI WELL NO: T

Driiling Banfcrd h=Area M B,02Z TR
Torg Trim CTocrdinates: NS N 55,322.95 EFW, W £1,384.488

N Srate NADSI N 149,€z% d1m £ VI 1FT.T7an

MNam Mot dsrumsnhed Coordinates: N 4532, 267 2 2,232,820

priilicg Enarct :

Company: Nelsen Weil Card fifot dorumented T R B

Dats . Elevation :

Stavted: 16Jandl Zroung surface:” 454.1-fr Sstimsted

Zlevatien of reference polnt:  I387.08-Ic]
) itop of casingl

SENERALIZED Dril Height of referenzz point Z.5-11
ETRATIGRAPHY Lag ground surface

I k of surfaze sezl [13-%r noni
J-81 GRAVEL T ¢f surface seal,

Tement grout te lO-ft

=

nele, d-it-fc
; =

nominal oo

w
1
b
]

o, 18-78.5-1¢

with AT

SAND

€ of SILT
2 sAMD

GRAVEL TAND 1 n IO carbon stasl casing, +2,3%-73.53-7¢
GEARVEL SAND -

GRAVEL SAND
55-7%.5: GRAVIL 6-in mlinus, SAND

Sl

e o ] oo et e o o el o

| Borehole drilled depth: [__39.5-¢

TT8~Depth to bottom,
I1.Z2-fr, O%0atGR

Drawing Ey
Cate
Referance

199-N-21
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=
Zrarced: 3I10eci0 - Comprlatat

Card #
Zlsvation
aund surfacet

TEMPORARY

LL N
.38
m E
Mot docume K 5

£53. 1-ft Estimated

pepth to water:gd. -
{Top-nf-gasingiF2.1-

GEMERALIZEDR
STRATIGRARHY

trillar's
Lag

£.10: ORAVEL with CORILIS and SAND

i0-13: GRAVEL with CORBLES and SAND
15-2G: GRAVEL wWith some SAND r
Z0~45: GRAVEL 6-in with SAND

45-53: SRAYEL 3-in with 3axD, SILT

50~552 r, COBBLEE, SAND

IATICH:
23-Z4afprEd by M. Bultapa
Set telescoping socsan

Drawing By
Date
Reference

E¥L/1-N-26_~5B

Elevatisn of reference point:
frop of easingi
nt of refarence polnk abowval 2.7-{t j
ground surface

[458.80-rx]

f10=fr nomj

grout to 16-ft
U-16-fn
S-in neninal hole, 10-—-78%-3In
E~in casing merforatjons,
l2=7T7=fC, cutz T decum:

f-in ID garbopn srasl

F1ng SCrEely,

ng on top

Borelvzle drilled depths

199-N-26

AT




WELL CONSTRUCTION AND TOMPLITION SUMMARY

TEMPORARY

WELL KOt
W5,939

< Efv W 59,451.54
3 Z 7L TIT.IIR
<o = 2,235,853
il
<a 5
o
Er
Depth bo watersS%.0-§t Sepa3
(Ground surfacel i, 3-ft ‘2&9:: wointi
GENERALIZED Drillar's :-Ieic_}ht DE rafzrz peint =bcvet Z2.0=ft 1
STRATIGRAPEY  Leg. ground surface ’
2 = pos Depth of suzfase seal i g--185-Fr]
0-30: COBBLES and BOYLIERS

g

af surface seal,
5C=78: COS3LES, S5AND and SILT Cement grout to ~18=f%

13-in nomital hole, R-~18-7t

n nealnal bols ~15«75uit

ID carbon sheel Casing, #2,0--
{Pullad & from total depth)

™

Drawing By:
Date
Refsrence

199-N-34
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COREPRICTION AND COMPLETTION SUMMARY
Will
NUMBIR: 15556

Haniord K-Z&raa
Cosrdlnates: NS

State NADRIY N
Cosrdinatas: N

Snatt

Czrd %:Nct documented T R
Elevation . - "
Sreund seriaces 454.3-fr Sstimated

SENERALIZEDR Geclogisi's
STRATIGRASHY Log

G~46: Sandy GRAVEL
46=-50: Silty Fandy GFAVEL,
Rimgmldg Contact 2 4

€0-70

70-74: Gz

4

-t

Drawing Byr
Date
Relarance |

2levation oI reference point:
{top «f casing]

greund suriace

orh of gurfaze saal
Type of surface seal,
4=It by 4=t

extending 4.5-fL inte annulus
L4

Granular bentonita,

Height of reference poins abovel

congcrete surfase pad

' 199-N-56

A9




TIMEQRARY

Bzmpla

He Methed: Haed tocl A4700 WILL XO: 231C-H #3
riiling Bdgitives N B, 858 7
Fiuld Used: Hatec Used: Yot dosumented N 8%, 5% e/N W
: ' 735,242.09m €
4%G, 682 £

Siavation of reference pf
ttop of casing)
Ft of refegence wolnt
ground surfacse

Depth of sucfacze seal [ g=5.0-Tt]

va of surface seal,’
4 by 4-ft cconorete
erxternding 5.0-ft into

L4

mad

11

nominal hole, $-7€.G-fp

&-in ID stalnless steel casings

32,3-58.0-£¢

Granular bentonize, 5,017,077

f-in T304 st
58.0-73.8=f1,

199-N-57
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COMSTRICTION AND COMFPLETION SUMMARY

Peilling .
Methed: Cabla ool

t11 3

ing
Uzsed: Hatar

Sxtart
Tard

Zlevat

Coordinatss:
State NADEZ
Coordinates

TEMPORARY
ELL KOt

Cavlieglist's
Y Log

2-20: Simy sandy GRAVEL
‘{Excavazed by backhos!
iy GRAVEL
ing £ oo
§5-30; Silty sendy
T0-T2.5: Silvy 58D

HLITT

Drawing Byt R¥L/1-N-23.AS5
Date _iDGacSd
Relerence ¢ FEANFORD WELLS

Granuvlay kenconita,

il-is npaminal hole,

5.5-f%

t
103 0wmash silica =acd, B€.3-72.5-ft -

199-N-59

All
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WELL CONSTRUCTION AND COMPLETION BUMMARY

Briilisg

Daie S Tmhe
Started: Complecsas

1 _Bichland, WA

ZHarsd

-Card Fifor

TEMPCRARY
WELL EO:

B: 1893-%-57

Hanford N-Arega

Cesrdinares: NS
& XKADEZ N

Elevaticn -
Srpound susfzre:

Ganlipgist's
EY Log

GRAVEL
Gravelly siicy SANG
£ilty sandy GRAVEL
Sligitly silty gravelly &
Siity sandy GRAVEL
Ringold ¢ontact at 43=-7%

STV LR e Gl B2 b R

S14 ly silvy gravelly 82
=3 sandy EIAVEL

Sandy GRAVEL

DRTLLIKG KOTE:
fzll drilled in
o H

radiation

while dril =
cf 3-1£,000 dgo

‘Drawing By 1-N
Date : =54
Reference i _ANTGRD RELLS

Height of resfarer
ground surface

cfaze s=zal

betzh of = 1 §=20-5x 1
Type of sd ce saal,

4-3% by 4-f: Zonsrete zurfscs pad

Cemapt grout te F0-fr

role,

il-ip naminal

Granular benuay

€-in ID
-~1.7-53.5

199-N-57

A3
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Fapon Form. WELLS  Projoct File WELLS.GPS

6500264

WELL CONSTRUCTION AND COMPLETION SUNMMARY

85-B7.05 ft: Sandy Graeel

87.05 ft : Berehale driiled dapth

O=42.61 ft 1 13-in, 12.3/4* Temp.
Welded Csg. w/13" shoa
1267 - 87.05 f : 13+in. 10-34" Tamp.
Welded Usg. wit™ shoe

Drawing By:  DLF
Reference: Hanford Wells
Rovision; a

Raovigion Data: 13DecS7

Frint Date: 18Dec9?

Driking Sampie - WELL TEMPORARY
Method: Caale Tocl Malhad: GrakiS il Bpoon HUMBER.  193-N-71 Ad?ta WELLNO  None
Celing Additives " '
Fuid Usea:  NA Used: Mons Coprdimatas: N Mot documentsd
e WA S e
D - 2o0 Ockart b - Mot Avaliahix Coordimtes: E Nk gscumented
Driting Company : Stan
| Company:  KEH Canst. Forges Loeagen: - Hanford Cavd 4. Mot Avallable
Cam . Date Tlevation
Startack 07Augdt Complaiad:  280ct9t Gizuntd Sunlace:
Cepth to Water: 8,51 2805191 Elevation of Referanca Foint. m
(Groung suttace] . i
) T Haight ef Reference Point Above \
GENERALUED  gagleglst's Log ) Grocnd Surface:
STRATIGRAPHY I Depth ef Surfaca Seal: 1
r Type of Surface Seal: dxd Conzcate Pad
: 1 Fil Casing Scraen
0- & : Shghtly Gravely S0 : § C-1281H:
. 13 ineh
§ - 10 #: Siny Sandy Gravel G-t261f: 12°M4°CS Temp.
13inchhole  Welded Csg.
13- 25 fr ; Gravelly Sandy Sit Camand D-63.487: !
4 inch
1261 -18%: , & Cs3ing
ticnch how | 12.61-87.05f:
st ) Cement 11inch
i PPas . HG3MTCS Temp.
K e > welded Csg. .
2545t Gravel i N .
Wl S :
W e . !
- :4-: :4:‘ :« .
%t A 18-558 0 |
. b N
S B 11-nch hete
Faie Saz Bantonite
H . e ey Crumbies
46 . 35 1 : Sandy Graxel [t e
n S
DAt h'+sr .
- TN S £
2 4 L '
EReM - '
P ] - . 55.9-567H: |
Fo.-" - ftdneh hole
Eentanita Pellets
— . 838-8451:
- T ' 0 4 inch
= ' 147 020 58 Wire
i L . Wrap Pipa Size
537-64.5%:
oo 11-nch hcle
N 10-20 $Hea Sand

BAB-3T05R: ] 843-848%:
11nch hale 4inch
10-25 Sica Sand

199-N-71

Ald




Rapart Forw, WELLS  Proface File WELLE.GPY

WELL CONSTRUCTION AND COMPLETION SUMMARY

050'3091_

DslEng Sample A TEMFDORARY
Yiathed Cable Taol Mathod: GraviSpiit 8psce NUMBER: 199-R-72 A4S WELLNG.  Nona
Prilng Additivist - :
Fluid Used: A Used: None Goordinates N Nat dosurantad
3‘8‘:‘:5 J.Dckent ‘Eﬁl\srhh Net Avallabta ’ Cocrd:ulfe.s- E Kot decumantad
Dnlirg - Caompany San . E
Compsny:  KEH Gonsd. Forees  bocation: Hanford Card # Mot Availakle
‘Date’ e Eisvaton -
Slartzd 30Aug3 Complatad:  JOCets - Ground Surfaca:
Degpth 16 Water 854 Rt 250cti{ Elevation of Reference Point” m
{Greend sufacs; .
(G ? ' 1 Eeig?&ogﬂg.‘sranue Point Above
GENERALIZED . . round Surface:
TRATIGRAPHY Goologlarslog Degth of Sufuce Sesk 2057
- Type of Surface Seal 4x4 Concrgta Pad
Fill Casing Serwen
a-35ft: Sandy Grvel D-1G.00f:
. 131nch
6-0080) 4540708 Tempa
13-inzh hole Casing .
Cement a-61.226: !
L
10.09-205 61 1 5, PET: S
Tinchnole  yggen
4 A Cement 10-3/4" S Temp.
X AP Casing
* r‘ . 4‘
) Ll
e e
. . ,‘: N
AR ;
18 558 Geavw i s : !
C Py 20.5-5554: °
o Al 11-inch hale
! P IR Bentonite
. V- . Crumblas .
£ B Rt 1 T
L :a . o . £
: . L -0 e
55 - 65 fi - Sandy Sravel iy " - - : .
- N 555.503%: '
LR s, 11-inch hole ' .
2 S Bentonite Pefletst §1.22 - 821t
4 - 1 4inch
&5-BO& . Gravel J oo ' ’ 4" 620 58 Wirg
- -.]' o \¥rap Fipe Sixe
A £03-82251: .
.= I .- 11-inch hale. | :
|- - 10-28 Silica Sand a1
§0 - 8581 1 : Sandy Gravel Jj-__ .-
A 4 B225.83%.  po_ma225%:
. 114nch hale ey
$0-20 Silica Sand Erd Ca-
83-8501 8 p
11-inch hole
85.01 R ! Boranole drilied degth Slough

G- 1008 ft: 13- 12-3/4" CS Temp.

- sing
10.06 - 8581 ft: H-in. 10347 CS

Tsmp. Casing
DrawingBy:  DLF i
Referancs: Hanford Wells
Revisiom: o
Revision Date; 27Jané8
Prini Date: Z7J2n93
189-N-72

AlS




Repart form WFLLS  Prajact Fin WELLS.EF’J'

0500305

WELL CONSTRUCTION AND COMPLETION SUMMARY

aé.1 ft : Borehsle trilled depth

0-19.92 B: 13-in, 12-34" Garben Steal
Temp. Casing
12,82 - 83.1 ft: 11-n. 10-34" Carban
Steel Temp, Casing

Drawing By.  DLF
Reforence: Hanford Wells
Ravislon:

1}
Revision Date: 1909¢97

Peint Data: 1§becs7

Drilig Sampls WELL TEMPORARY
Memed- Cable Tog! Kethed Grah!Spiit Spooc HUMBER:  15a.k-73 A4748  WELLNC:  Mans
Driliag Additives - .
Flod Ugad.  Ma Elyed: None Caordinates: M. Nt d ted
Drlar Wa Slalz - "
N:r:;s D Keuger LicNr Kot Avaitable, Coord :E Mot 4
Drilng - ) . Company Srart
Company.  XEH Constr. Foroas  Lecation: Fanforg | G Hot Available
Dats . Date Elavation
Siared 2eAug3t Complstas:  135apat Ground Surface:
Depthic Voater: 8331 15Sep3t Elgvation of Refarsnce Paint; r
[Ground surizee} 9.3 J00cts . )
Eslghtdc; Rgérence Peint Ahove -
GENERALIZED Geologis?s L round Surface:
STRATIGRAPHY BeCiogissaten Depth of Surfage Seal: 1871
Type of Surface Seal 4x4 Conerata Pad
. i Casing Scresn
G- 55 ft: Gravel 51682 8"
: 13 inch
12:344" CS Temp.
v Wakded Gsg.
Q- 187/: | 0.g55mT
13-inch helz : 4 inch
Cement 1 4" Casing
i
1
.o A 197-19828: 1 . B
~d N 1d-inchhole , 19.92-833#:
.0 A Sentonita 1 11 inch
2l i Crumbles  ‘10-34™ £S Temp.
% I | Welded Csg.
S B i l
Iy ] .
Fote PN
T i) 1882-85.5%: 7
SOy e ¥ 11-inchhele .
b L'e Semtonte -
Faf el Wl Crumbles.
’ I ;
K e ) 1
' S _' -
. M)
$5 - 89,1 #; Sandy Gravel - wa . .
: - : 2: - 555-680.54;
- [ 11-inch hale
. 3/8" Bentonlts
. Peliaty B5.6-85.1 R:
4 inch
& DI SS e
60.5-86.4 :  Wrep Pipe Size
11i-inch #iole
16-20 Silica S'and;
864-89.30: |, 85.1-8541t:
11-inch hoke 4dinch

10-20 Silica Sand

199-N-73

A.16




[aport Foem: WELLQ Penct Frie: WELLS G

05001459

WELL CONSTRUCTION AND COMPLETION SUMMARY :

Driting Samgla WELL TEMPORARY
“Methad: Air Rotary Blethad: GrabiSpiR Speon NUMBER:;  19%-NH-77 ASH2  WELLNG:, Nane
Crildng - Additives . - .
Fliig Quad:  N& Ugad- Nans : G ‘N Mot d tad
Drtdey VA State . R
e D. Minge LeNm - NatAeallable Coodingtes £ Not doesr
Usilling Lampany . Stast i ’
Company: . JansanDrlliing - Locwtion Richland, Wa Card & NKet Available
Daze Datz - Edncalion
Stariad: aciusz v Completed: 1402132 Gmu_nd Surface:
Bepth ta Water: 50.45 % 24Seps3 Elavation of Reference Point: m
(Ground sartace) . .
’_——-I : gféghldaé ijerence Paint Above
CGENERALIZED iyt Lo . und Surace:
STRATIGRAPHY Cuaclogists Leg 1 Depth of Sustace Seal: EOf
H . Type of Surfacs Scal: 4x4 Concrats’Pad
mﬁ Fi¥ Caslng Scresn
g-5%: Gravel ] 0.5% g -39.2&.‘ :
5. 13 i Sandy Gravel ) - 35t 13 inch
m_ o a 13-inch hale {24~ C5 Terp.
S ST etdon
. - 1 . L= 8 i - 34, ft:
13,20 ft: Gravel iv] L 12-inch hele | 4inch
. < W :' Bentonite  : 4" Parm, Casing
20. 29 ft: Sendy Gravsl :(.. . \'.:_ N Crumbles 5_21; 10;& :
- e inch - .
W S m;ﬁ; cs g’em.
o o eided C=g.
- L 2 " &
23 .35 ft - Sandy Gravet K :.“ .. . .
TR X : :
P P 1 :
. NS rt e 92.847H:
JE-rn ot e A Hinchhele
42445 ft: Sandy Gravel . - .: . Bentonile
4548 1 ; Gravwl T Ky Crumbles
- . P 3 + :
ig- ;g : : g@ Gravel e ) iy
§2-55R . 8and -yt A < :
55 - 55 %t : Gravel Ta s ) :
&8 - 87 ft; Sand R :
7 -sa i Gravel Tt .
. o ]
% :
- 1
88 - 47 i : Sandy Gravel - '
N B47-75.4K:
- ji-inch hole
L Ezntanite Tablets ;
e : X
, ! M.Si -_rﬁj-is #:
79.4-9464: . I
t1-Inch hole 4" .00 58 Wire
2043 Silica Sand Wrap Pipe Size
H5-94910: L
S7-100 #t; S and Cay 11neh hole B4.34-i§i-.hs R
100~ 1452 R 1 Sty Sand 20-40 Slica Sand
102- 1037 Sy Clay 2:9-581%; ¥ PVCCap
11-Ingh hole
Bentanite Tablets
S84 -103%:
10% ft ; Borehole drilled depth 1 ';‘T::;;me
G.974: 1?;in. 1234 Carbon Stes!
- emp. Casing
©.2-103 & 11-in. 10-34™ Carbon Steel
Terap. Casing
Drawing By - DLF 4
Referense: Harford Welts :
Rewvision: Q
Revision Date: 18D0ag3?
Print Date: 15DecHT

199-N-77
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