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Summary

This document presents a groundwater monitoring plan, under Resource Conservation and Recovery
Act of 1976 (RCRA) regulatory requirements found in WAC 173-303-400, and by reference, require-
ments in 40 CFR 265.93 (d)(6) for the 216-A-29 Ditch (A-29 Ditch) in the EIahford Site’s 200 East Area.
The objectives of this monitoring plan are to determine whether any hazardous constituents are detectable
in the groundwater beneath the ditch.

The groundwater monitoring network described in this plan includes 10 RCRA-compliant wells to
monitor the aquifer in the immediate vicin@ of the A-29 Ditch. Groundwater assessment activities have
been conducted at the A-29 Ditch, the result of elevated specific conductivity and total organic halogens
(TOX). A groundwater assessment report (Votava 1995) found that no hazardous constituents had
impacted groundwater and the site returned to interim-status indicator-parameter/detection monitoring.
This plan describes the process and quality objectives for conducting the indicator-parameter program.

The site will be sampled semiammally for indicator parameters including p~ specific conductance,
TOX, and total organic carbon. Site-speciilc parameters include tritium and ICP metals. These consti-
tuents, as well as anions, alkalinity, and turbidity will be sampled annually. Groundwater elevations will
be recorded semiannually.
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1.0 Introduction

.

This document presents a revision to the groundwater monitoring plan (Kasza and Goodwin 1991) for
the 216-A-29 Ditch Facility (A-29 Ditch). The groundwater monitoring plan is based on requirements for
interim-status facilities, as defined by the Resource Conservation and Recovery Act of 1976 (RCRA) and
amended by the Hazardous and Solid Waste Amendments of 1984. These regulations are promulgated by
the Washington Department of Ecology (Ecology) in Washington Adminktrative Code
(WAC) 173-303-400 and by refwence, 40 CFR 265, Subpart F.

Groundwater monitoring began at the A-29 Ditch in November 1988. Under RCRA interim-status,
the A-29 Ditch required a detection-level groundwater monitoring program because it received waste-
water fkom the Plutonium Uranium Extraction (PUREX) Plant. In the past this wastewater contained
hazardous waste and materials. Discharges to the A-29 Ditch were discontinued on July 15,1991.

In 1990, specific conductance in downgradient well 299-E25-35 was reported above background (i.e.,
upgradient) levels. A groundwater quality assessment program was initiated at the site (Chou et al. 1990).
The assessment program found no evidence that hazardous waste or hazardous waste constituents from
the A-29 Ditch have entered the groundwater (Votava 1995). The groundwater monitoring program at
the A-29 Ditch will revert to an indicator parameter monitoring program, as described in 40 CFR
265.93(d)(6).

The purpose of this plan is to present an indicator evaluation groundwater monitoring program that
will detect adverse impacts of the A-29 Ditch on the quality of the groundwater in the uppermost aquifer
beneath the facility (40 CFR 265.93 [d]). This plan describes the methods that will be used to determine
whether any hazardous constituents are detectable in the groundwater beneath the ditch.

Upgradient wells and downgradient wells will be monitored semiannually for indicator parameters
and annually for the constituents described in Section 5.2.2. Thk document contains the same well and
constituent lists as the assessment report appendix (Votava 1995), but includes additional detail about the
sampling and analysis protocol, data managemen~ and statistics.

The A-29 Ditch is within the 200-PO-5 Source Operable Unit. The Environmental Restoration
Contractor (ERC), Bechtel Hdord Incorporated (BEE), is responsible for submitting the closure plan to
the U.S. Department of Energy (DOE). Once the plan is accepted by Ecology, BHI will proceed until the
unit is designated closed. Final disposition of the A-29 Ditch will be outlined in the post-closure
agreement negotiated between DOE and Ecology.
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2.0 Description of the 216-A-29 Ditch

The A-29 Ditch is an artificial earthen ditch approximately 1.8 m wide and 1,097 m long that was

used from 1955 to 1991. The depth of the ditch varies from 0.6 to 0.9 mat the south end to approxi-
mately 5 m at the north end. The point of dkcharge to the ditch was approximately 274 m west of the
east perimeter fen6eline of the 200 East Area. The ditch passed beneath the fence and ran northeast to
the 216-B-3-3 Ditch, which discharged to the 216-B-3 Pond.

All discharges to the dhch originated within the 200 East perimeter fence and came from the
PUREX chemical sewer line (CSL). Flow from the CSL was continuous, with the volume discharged
ranging from 950 to 4,164 Lhnin. The average flow was about 3,671 L/rein. h unknown amount of
effluent flowing in the ditch infiltrated the soil along the course of the ditch.

The A-29 Ditch was put into service in November 1955. The A-29 Ditch initially d~charged to the
216-B-3-1 Ditch (Figure 2.1). When the 216-B-3-1 Ditch was retired in 1964, the A-29 Ditch was
shortened and discharged to the 216-B-3-2 Ditch. The 216-B-3-2 Ditch was retired in 1970. As a
result, the A-29 Ditch was rerouted and discharged to the 216-B-3-3 Ditch until 1991 when discharges
ceased.

The A-29 Ditch received intermittent batches of potentially hazardous spilled chemical materials
andlor off-specification process chemicals. Kasza and Goodwin (1991) provides a complete inventory
of materials d~charged to the A-29 Ditch. The most significant chemical discharges included periodic
corrosive effluents that were discharged from the plant demineralize regeneration system. The dis-
charges of sodium hydroxide and sulfuric acid solutions from demineralize operations occurred daily
from 1955 until February 1986.

The results of PUREX (2SL effluent analyses for hazardous and radioactive components are given
in Jungfleisch (1988). Additional analysis data is published in the Liquid Effluent Study Final Project
Report (WHC 1990). Waste stream constituents for the A-29 Ditch include nitrate, tritium, and
dissolved metals.
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3.0 Hydrogeology

The geology and hydrology of the A-29 Ditch are described in detail by Kasza and Goodwin (1991)
and in compilation reports on the 200 East Area (e.g., Lindsey et al. 1992). The following summary is
taken born those documents.

3.1 Physical Hydrogeology

The uppermost aquifer beneath the A-29 Ditch is unconfined and occurs within the undifferentiated
Hanford/Ringold formations. According to as-built diagrams, existing shallow wells in the A-29 Ditch
monitoring network are completed within a silty sand to gravelly sand unit. The water-table elevation
near and beneath the A-29 Ditch is approximately 122 m above mean sea level. Perched water conditions
were observed during drilling near the nofiem end of the A-29 Ditch at well 699-43-45. Water was
encountered from approximately 13 to 14 m below land surface. The confining layer appeared to be a
thin silty sand lens at 15 m below ground surface. It is unknown whether perched water conditions
continue to exist since termination of discharge to the A-29 Ditch and B Pond.

On a local sczde,groundwater moves radially outward from a groundwater high beneath B Pond,
which lies directly northeast of A-29 Ditch. This groundwater mound is evident in the water table map,
Figure 3.1. Within the A-29 Ditch are%the direction of groundwater flow is generally fi-omnortheast to
southwest across the ditch at @proximately 240*W. Figure 3.2 illustrates the water-level elevation in
June 1998 from wells in the vicinity of the A-29 Ditch. The saturated thickness of the unconfined aquifer
beneath the A-29 Ditch ranges from approximately 2 m in well 699-43-45 to approximately 24 m in well
299-E25-28.

As in other RCRA project areas in the 200 East Area (Sweeney 1997), the A-29 Ditch has experi-
enced a significant decline in water table elevation. This decline is attributed to a cessation in discharges
to the 216-B-3 Pond System. Changes in flow direction, a result of the subsequent decline in water level,’
has also been observed near the A-29 Ditch. Projections of groundwater flow directions over a 200-year
period indicate that the B Pond mound will have dissipated enough for the entire 200 Areas Plateau to
revert to the pre-Hanford water table (Theme and Wurstner 1998). A gradual shift of flow direction to
the south is expected at the A-29 Ditch. Tritium plume data from a variety of sources (e.g., Johnson
1993) suggest that a southeasterly component may exist near the southeast comer of the 200 East Area.

An estimate of the average linear groundwater velocity near the A-29 Ditch can be calculate~
assuming horizontal flow and homogeneous aquifer, using Darcy’s Law. The calculated velocity ranges
Ilom approximately 0.03 to 0.09 m/d (Hartman 1999).

3.2 Summary of Groundwater Monitoring Results

Groundwater beneath A-29 Ditch has been monitored by a RCRA-compliant monitoring network
since November 1988. The original detection level monitoring network consisted of one upgradient well
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(299-E25-32P) and four downgradient wells (299-E25-26, 299-E25-28, 299-E25-34, and 299-E25-35).
These wells were sampled quarterly for 1 year to establish background levels.

In late 1989,four quarters of groundwater network monitoring were completed and the background
values were established. The fw scheduled contamination indicator parameter, semiannual sampling
event occurred in late January 1990. Statistical evaluation of the results, as required by 40 CFR
265.93(b), indicated that the specific conductivity (field) value in downgradient well 299-E25-35 was
statistically greater than the background levels. Resarnpling later verified this measurement and the
required groundwater quality assessment plan was prepared and initiated for the A-29 Ditch (Chou et al.
1990). The groundwater network was expanded to include new well installations as well as incorporation
of existing monitoring wells. The assessment report was issued in 1995.

The results of the groundwater assessment report (Votava 1995) identified increased sulfate, sodium,
and calcium as the cause of elevated specific conductivity in well 299-E25-35. Because these consti-
tuents are not regulated as hazardous wastes, the conclusion was drawn that groundwater had not been
adversely impacted. Elevated total organic halogen (TOX) was also listed as a constituent of concern in
the assessment plan (Chou et al. 1990), but the concentrations have subsequently reported below the
critical mean for the site. No known or suspected cause of the TOX elevation was identified. Subject to
these findings, the A-29 Ditch reverted to indicator parameter monitoring under the supplemental
groundwater-monitoring plan in the appendix to the assessment report (Votava 1995).

By”December 1990; it was apparent that the flow direction in the network was changing. The water
level in the network upgradient well (299-E25-32P) had decreased to where it was no longer repre-
sentative of upgradient conditions. The monitoring network was then out of compliance with 40 CFR
265.9.l(a). Afler an evaluation of the December 1990 dam it was determined that a new upgradient
groundwater monitoring well was necessary for the A-29 Ditch monitoring network and that the ground-
water monitoring plan needed revision. Some of the wells used during assessment monitoring have been
incorporated into the monitoring network and two new upgradient wells have been selected.

The chemical composition of groundwater in the unconfined system beneath A-29 Ditch ranges from
calcium-bicarbonate, sodium-bicarbonate, and calcium-sulfate types (Graham et al. 1981). Calcium-
bicarbonate is the most prevalent constituent in the groundwater. However, there is considerable
variability in chemical composition of the groundwater beneath the 200 Areas. Prominent man-made
contributions to groundwater chemistry include tritium, nitrate, calcium and sulfate. The effect of
calcium and sulfate on the composition of groundwater are most clearly demonstrated in the specific
conductivity of samples taken flom A-29 Ditch monitoring wells (Figure 3.3). The relationship between
these constituents and specific conductivity is identified in the assessment report (Votava 1995), The
drop in specific conductivity, sulfate, cdciurn and sodium coincided with termination of effluent
discharge to the A-29 Ditch. The decline of specific conductivity to levels below the critical mean,
combined with cessation of discharges to the A-29 Ditch, provided the justification for returning the
facility to detection monitoring.
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4.0 Conceptual Model

The A-29 Ditch was one of several waste streams that discharged to the 216-B-3 Pond system. The
open and unlined trench allowed liquid effluents to evaporate and percolate into vadose sediments along
its entire length. Groundwater monitoring results, however, indicate that infiltration and eventual migra-
tion of effluents to the unconfined aqutier has not been evenly distributed. The elevation of specific
conductivity and other ions such as sulfate and calcium, as noted inVotava(1995), suggests that con-
tamination may be confined to the head end (northwest end in Figure 4.1) of the ditch.

The conceptual model used to describe contaminant transport at B Pond (DOE-RL 1994) is central to
the discussion of an A-29 Ditch conceptual model. As shown in Figure 4.1, the highest tilltration occurs
within the fwst few meters of the head end of the ditch. Contaminants are carried to groundwater at a
higher rate near the head end as a result of the higher infiltration rate. The sediments that comprise the
vadose in the A-29 Ditch area are of the highly permeable Hanford formation. Well logs from A-29
Ditch groundwater wells, and the cross section in Figure 4.2, show that the upper vadose is dominated by
sandy- to silty-sandy gravels at the head end, with predominantly sandy units at the discharge end. This
stratigraphic control of moisture migration in the vadose favors deposition of the majority of contami-
nants near the outfall of the chemical sewer line. Although no vadose excavations have been conducted
to veri~ this rationale, it is likely that less mobile contaminants are sorbed to the silt fractions of the sand
and gravel units near the head end of the A-29 Ditch. It is also likely that the bulk of tritiurn, nitrate, and
disassociated sulfate and calcium have reached groundwater beneath the head end of the A-29 Ditch.
Once the contaminants reached groundwater, they followed .&e hydraulic gradient and moved away Ilom
the 200 East Area in south-southwest direction.

Groundwater flow beneath the A-29 Ditch resides in an unconfined system within the Hanford
formation. Near the head end of the ditch, some portion of the uncoifimed aquifer can be found within
the upper units of the Ringold Formation. Hydraulic conductivity is assumed to be high based on very
flat groundwater elevation contours for the southeast comer of the 200 East Area (see Figure 3.1). Flow
rates range from 0.03 to 0.09 m/d. The groundwater flow direction has moved from approximately 240°

in 1991 to approximately 235° at present. This redirection of flow direction is due to the decline of the B
Pond mound.

The potential for continued migration of residual contamination from the vadose to groundwater is
lessened due to the cessation of liquid effluent discharge to the A-29 Ditch. Infiltration is the only
potential force capable of moving a significant portion of remaining contaminants to groundwater. The
current mean annual precipitation rate is 16 cm, with most of the annual accumulation occurring between
November and February (Fayer and Walters 1995). Recharge in the A-29 Ditch area is estimated to be
between 10 and 20 mm annually. The range of recharge rates depends on a variety of factors, but the
coarse sediments beneath the head end of the facility may result in rates closer to 20 rnm/yr. No recent
infiltration abatement measures have been implemented at the A-29 Ditch. The risk of infiltration by
snow melt and the potential for vertical migration of contaminants, however, is still considered low
because of low precipitation.
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5.0 Groundwater Monitoring Program

5.1 Objectives

The A-29 Ditch groundwater monitoring plan objective is to determine whether groundwater has been
impacted by discharges to the facility. The construction details and lithologic information for the A-29
Ditch network wells are given in as-built diagrams in Appendix A. The coordinates, total depm and
screened intervals are summarized in Table 5.1.

5.2 Sampling and Analysis Plan ,

This section defines the upgradient and downgradient monitoring wells for the detection network.
Additional information is provided on the types of hydrogeologic data collected for the network, the
sampling frequency, and groundwater constituents that will be analyzed.

5.2.1 MonitoringWell Network

The indicator evaluation groundwater monitoring program consists of the A-29 groundwater moni-
toring network as described in Table 5.1 and shown in Figure 5.1. The network viability has been tested
using the MEMO (Wilson et al. 1992), based on current groundwater flow conditions. The MEMO was
run using the recommended A-29 groundwater monitotig network wells and a general groundwater flow
to the southwest. The monitoring efficiency is 84°/0.

The ten groundwater monitoring wells that currently comprise the A-29 Ditch monitoring network are
located around the site as shown in Figure 5.1 and listed in Table 5.1. Five of the downgradient moni-
toring wells (299-E26-12, 299-E26-13, 299-E25-48, 299-E25-34, and 299-E25-35) have been constructed
to meet 12CRAstandards (WAC 173-160) (Figure 5.2). Well 299-E25-32P was also constructed to
RCR4 standards but is configured to measure vertical hydraulic gradients.

Wells 299-E25-26 and 299-E25-28 are constructed of carbon steel casing above the water tabIe with
stainless steel screens and casings below the water table. The wells were developed naturally with no
filter pack. They are completed in highly permeable material that does not necessitate an artificial filter
pack. The annular space in well 299-E25-26 was grouted from land surface to 46 m, and the remaining
depth of the well is sealed by the 15.3-cm drive casing, which was left in place after drilling to the total
depth and backpulling to expose the screen and stainless steel casing. In well 299-E25-28, the annular
space was grouted from land surface to 66.5 m; the remainder of the well is sealed by the 15.3-cm drive
casing, which was left in place after drilling to the total depth and backpulling to expose the screen and
stainless steel casing. The integrity of these wells is maintained by the casings.
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Table 5.1. Locations, Depths, and Screened Intervals for Groundwater Monitoring Wells Around the
216-A-29 Ditch

Depth to Water Screen
Bottom of Remainingm Length

WellNo. Type of Well Coordinates(m)E/N Screen(m) Casing(m) (m)
\

299-E25-26 I Shallow I 135,913.2/575,907.9 I 88.1 I 5.9 I 6.1 II
299-E25-28 Deep 136,111.8/576,011.9 97.6 24.0 6.1

299-E25-34 Shallow 136,100.3/576,019.2 82.8 3.0 6.1

299-E25-35 Shallow 135,865.01575>708.5 85.7 2.9 6.1

299-E25-48 Shallow 135,815.2/575,623.4 89.9 4.5 6.1

299-E26-12 Shallow 136,383.2/576,197.7 72.8 3.4 9.2

299-E26-13 Shallow 136,528.6/576,199.3 I 64.8 3.2 6.1

699-43-43(U) I Shallow [ 136,576.4/576,728.9 I 54.1 I 0.8 ] 6.1 II

699-43-45(U) I Shallow I 136,585.7/576,284.2 I 62.0 I 2.5 I 6.1 II

(U) denotesupgradientwell. u

Wells 299-E25-26 and 299-E25-35, located south of the ditch, are downgradient of the inlet end of
the ditch. Well 299-E25-28 provides an opportunity to monitor the bottom of the aquifer downgradient of
the A-29 Ditch near well 299-E25-34, which monitors at the water tab~e. The 6.1-m-screened intervals in
all wells are consistent with screen lengths in other RCRA wells.

Wells 299-E26- 12 and 299-E26- 13 were constructed to meet the monitoring efficiency goals of the
MEMO model performed at the time of the groundwater monitoring plan revision in 1991 (Kasza and
Goodwin). Two other wells were installed to monitor A-29 Ditch in 1991, but they are not considered
part of the current network. Prior to the installation of these wells, the network efficiency calculated by
MEMO was approximately 54%. All four installations were on the west side of the ditch, downgradient
from well 699-43-43. The calculated efficiency after the installation was projected to be approximately
91~0 (Kasza and Goodwin 1991). The current lower el%ciency is due to a subsequent change in ground-
water flow direction.

In support of the assessment monitoring phase of the A-29 Ditch, two wells were added in 1992 to
better define the source of the high specific conductivity in well 299-E25-35. Only one of the wells,
299-E25-48, has been retained for the current network, It will continue to monitor the head end of the
ditch and will supplement information retrieved from well 299-E25-35.

The intent of upgradient monitoring wells is to provide representative background groundwater
chemistry data that are not affected by the facility. Wells 699-43-43 and 699-43-45 are the upgradient
monitoring wells for the A-29 Ditch. These wells were constructed satisfactorily in 1988 and 1989 to
comply to RCRA standards. The coordinates, total depth, and screen intervals are summarized in
Table 5.1. Although the water level in well 699-43-43 is expected to be too low to sample in two years,
a replacement well is currently being drilled (September 1999).
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Replacement wells for the current network may be constructed due to declining water levels, chang-
ing flow directions, and programmatic considerations. These wells will be located according to the cur-
rent understanding of hydrogeologic conditions under the facility, projected water level elevations and
flow conditions, and in conjunction with on-going negotiations with Ecology.

Declining water-table elevations throughout the 200 Areas has resulted in the removal of several
groundwater-monitoring wells from RCRA networks due to insufficient water in the borehole for
sampling. The 200 East Area is profoundly influenced by the decline of the 216-B-3 Pond groundwater
mound. Predicting specific water-level elevations in RCRA network wells is difficult. It is certain, ~
however, that at least one monitoring well is at risk of removal from the A-29 network for lack of ade-
quate water to sample. A l-year decline in water table elevation of 2 m was observed in well 699-43-43
(see Figure 3.1). The rapid drop in elevation was observed in other wells in the vicinity of 216-B-3 Pond.

Several factors will determine the final location of replacement groundwater monitoring well(s), and
the specific details will be outlined in a separate plan. The details include Lambert coordinates of the
replacement well(s), drilling depth, well screen selection and placement and sampling requirements.
Changes to this groundwater monitoring plan necessitated by the replacement well(s) will be documented
in an Interim Change Notice (ICN).

5.2.2 Constituent List and SamplingFrequency

The groundwater in A-29 Ditch monitoring wells will be sampled and analyzed for the parameters
listed in Table 5.2. In compliance with 40 CFR 265.92, the A-29 network wells will be monitored
semiannually for TO~ TOC, pH, and specific conductance. The wells will be monitored annually for
inductively coupled plasma (ICP) metals, phenols, and tritium. Alkalinity will be used to calculate
groundwater charge balance. Anions will be included to detect potential nitrate contamination fiorn
surrounding facilities, as well as provide input for charge balance calculations. Water levels will be
measured semiannually.

5.2.3 Network Evaluation

The general groundwater-flow direction is from west to east across the Hanford Sit% artificial
recharge due to the 216-B-3 Pond System perturbed the general trend. The resulting groundwater mound
creates flow direction in the vicinity of the A-29 Ditch that is currently opposite the general west-to-east
flow directions. The tierred flow is to the southwest (approximately 235° azimuth) beneath the A-29

Table 5.2. Constituent List for the A-29 Ditch

ContaminationIndicatorParameters Site-SDecificParameters n
A

pH TOC , Alkalinity ICP Metals(filtered)
SpecificConductance TOX Anions Turbidity n

Phenols u
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Ditch. As the influence of the groundwater mound diminishes with distance, the general weti-to-east
flow prevails. As discharge volumes continue to decline in the fiture, the perturbation in groundwater-
flow direction discussed above will subside. In addition, the water table continues to decline beneath the
facility in response to changes in the groundwater mound beneath B Pond.

Because groundwater elevations in the Central Plateau were not well documented before nuclear
process operations at the Hanford Site, it is generally unknown at what elevation groundwater will stabil-
ize. It is possible the Hanford formation eventually will yield only negligible quantities of groundwater
for representative samples in several wells surrounding the A-29 Ditch. The groundwater-monitoring
network, as it is currently configured, will have to be re-evaluated to ensure that it is still adequate to
monitor the changing hydrogeologic conditions beneath the facility. Monitoring efilciency studies will
also address a possible groundwater flow reversal that may precede the effective loss of water in the
groundwater-monitoring network. Activities that will take place to obtain the necessary information to
maintain compliance include

●

●

●

●

semiannual groundwater elevation measurements from the A-29 Ditch network and from wells in the
vicinity of the facility

monitoring efficiency modeling for the current network based on current flow conditions, if flow
changes are observed

re-evaluation of the A-29 Ditch conceptual model and evaluation of geochemical trends

combining evaluation results to determine network efficiency and modification requirements for the
network.

It would not be pruden~ therefore, to recommend specific countermeasures to correct the monitoring
network because it is filly functional at this time. Projections of whether the groundwater elevation
beneath the A-29 Ditch will reach a level where the network cannot fi.dfill regulatory requirements are not
exact. The effective life span of the network has exceeded earlier projections of water-level decline in
A-29 Ditch monitoring network wells (Wurstner and Freshley 1994).

5.3 Sampling and Analysis Protocol

Monitoring of the A-29 Ditch is part of the Hanford Groundwater Monitoring Project. Procedures for
groundwater sampling, documentation, sample preservation, shipment and chain-of-custody requirements
are described in PNNL or subcontractor manuals (currently WMNW procedures manual ES-SSPM-00 1)
and in the quality assurance plan (PNNL 1998). Samples generally are collected after three casing
volumes of water have been purged from the well or after field parameters (pa temperature, specific
conductance, and turbidity) have stabilized. For routine groundwater samples, preservatives are added to
the collection bottles before their use in the field. Samples to be analyzed for metals are usually filtered
in the field so that results represent dissolved metals.
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Procedures for field measurements are specified in the subcontractor’s or manufacturer’s manuals.
Analytical methods are specified in contracts with laboratories, and most are standard methods from Test

MethodSfor Evaluating Solid Wastes, Physical/Chemical Methods (EPA 1986a). Alternative procedures
meet the guidelines of SW-846, Chapter 10. Analytical methods are described in Gillespie (1999).

5.4 Quality Assurance and Quality Control

The groundwater monitoring project’s quality assurance/quality control (QA/QC) program is
designed to assess and enhance the reliability and validity of groundwater data. The primary quantitative
measures or parameters used to assess data quality are accuracy, precision, completeness, and the method
detection limit. Qualitative measures include representativeness and comparability. Goals for data repre-
sentativeness for groundwater m~nitoring projects are addressed qualitatively by the specification of well
locations, well construction, sampling intervals, and sampling and analysis techniques in the groundwater
monitoring plan for each RCRA facility. Comparability is the confidence with which one data set can be
compared to another. The QAUQCparameters are evaluated through laboratory checks (e.g., matrix
spikes, laboratory blanks), replicate sampling and analysis, analysis of blind standards and blanks, and
interlaboratory comparisons. Acceptance criteria have been established for each of these parameters
(PNNL. 1998), based on guidance from the U.S. Environmental Protection Agency (OSWER-9950.1,
EPA 1986a). When a parameter is outside the criteri~ corrective actions are taken to prevent a fiture
occurrence and affected data are flagged in the database. Flagging varies from complete rejection of the
data as invalid to an indication of questionable accuracy.
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6.0 Data Management, Evaluation, and Reporting

This chapter describes how groundwater data are stored, retrieved, evaluated, and interpreted.
tistical evaluation methods and reporting requirements are also described.

sta-

6.1 Data Management

The contract laboratories report analytical results electronically. The results are loaded into the
Hanford Environmental Information System (HEIS) database. Field-measured parameters are entered
manually or through electronic transfer. Data fi-omHEIS maybe downloaded to smaller databases, such
as the Geosciences Data Analysis Toolkit (GeoDAT) for data validation, reduction, and trend analysis.
Paper data reports tid field records are considered record copies and are stored at PNNL.

The data undergo a validation/verification process according to a documented procedure, as described
in the project Q~QC plan. QNQC data are evaluated against the criteria listed in the project QA/QC
plan and data flags are assigned when appropriate. In addition, data are screened by scientists familiar
with the hydrogeology of the unit compared to historical trends or spatial patterns, and flagged if they are
not representative. Other checks on data may include comparison of general parameters to their specific
counterparts (e.g., conductivity to ion,y gross alpha to uranium), calculation of charge balances, and
comparison of calculated vs. measured conductivity. If necessary, the lab maybe asked to check calcu-
lations or re-analyze the sample, or the well maybe resampled.

6.2 Interpretation

After data are validated and verified, the acceptable data are used to interpret groundwater conditions
at the site. Interpretive tcichniques include

●

●

●

Hydrographs-graph water levels versus time to determine decreases, increases, seasonal, or man-
made fluctuations in groundwater levels.

Water-table maps–use water-table elevations flom multiple wells to construct contour maps to
estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equal
potential.

Trend plots–graph concentrations of chemical or radiological constituents versus time to determine
increases, decreases, and fluctuations. May be used in tandem with hydrography and/or water-table
maps to determine if concentrations relate to changes in water level or in groundwater flow
directions.
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Plume maps–map distributions ‘ofchemical or radiological constituents areally in the aquifer to
determine extent of contamination. Changes in plume distribution overtime aid in determining
movement of plumes and direction of flow.

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

6.3 Statistical Evaluation

The goal of RCRA detection monitoring is to determine if the 216-A-29 Ditch has affected ground-
water quality. This is determined based on the results of a statistical test. According to 40 CFR 265.92
(and by reference of WAC 173-303-400[3]) the owner/operator of an interim-status hazardous waste
facility must establish initial background concentrations for the contamination indicator parameters
specific conductance, pH, total organic carbon (TOC), and total organic halogen (TOX). This has been
done for the 216-A-29 Ditch by obtaining at least four replicate measurements for each parameter from
each well quarterly for 1 year. Data Iiom the upgradient well(s) are used to determine the initial
background arithmetic mean and variance.

Monitoring data collected after the fust year are compared with the initial background data to deter-
mine if there is an indication that contamination may have occurred. At-testis required to make this
determination (40 CFR 265.93 [b]). A recommended method is the averaged replicate t-test method
described in Appendix II of the RCRA Groundwater Monitoring Technica~ Enforcement Guidance Docu-

ment (EPA 1986b). The averaged replicate t-test method for each contamination indicator parameter is
calculated as

where t=

Xi =—
~.

s~ =
nb =

test statistic

average of replicates from the iti monitoring well

background average
background standard deviation
number of background replicate averages.

A test statistic larger than the Bonferroni critical value, L, (i.e., t> G) indicates a statistically
significant probability of contamination. These Bonferroni critical values depend on the overall false-
positive rate required for each sampling period (i.e., l% for interim status), the total number of wells in
the monitoring networlq and the number of degrees of fkeedom (nb- 1) associated w@ the background
standard deviation. Because of the nature of the test statistic in the abve equation, results to be com-
pared to background do not contribute to the estimate of the variance. The test can be reforrnulate~
without prior knowledge of the results of the sample to be compared to background (i.e., ~), in such a
way that a critical mean, CM, can be obtained:

cM = ~~ +tC *sb ~~m (one-tailed)
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If downgradient data exceed the CM they are determined to be statistically dfierent from back-
ground. For pH, a two-tailed CM (or critical range) is calculated and downgradient data beyond the range
are considered to be statistically different from background. If a statistical exceedance is detecte~ the
well will be resampled to determine if the originally detected increase (or pH decrease) was a result of
laboratory or measurement error (verification sampling). If verification sampling confiis the exceed-
ance, the owner/operator must noti~ Ecology within 7 days and submit a groundwater quality assessment
plan withk 15 days following the notification (40 CFR 265.93 [d]). The goal of the assessment monitor-
ing program is to determine if dangerous waste or dangerous waste constituents flom the facility have
entered the groundwater and, if so, to determine their concentration and the rate and extent of migration in
groundwater (40 CFR 265.93 [d]). Critical mean values for the 216-A-29 Ditch are presented in
Table 6.1.

Table 6.1. Critical Mean Values for the 216-A-29 Ditch

SpecificConductivity 397.6 @O/Cm

pH 6.16,9.71(’)

TOC LOQ (Limit of Quantitation)@)

TOX I LOQ (Limit of Quantitation)@)

1(a) pH values cited aboverepresentend-membersof a criticalrange.
(b) Criticalmeans for these constituentsare belowthe LOQ. Thereforethe LOQ is

used for upgradientidowngradientcomparisons.

6.4 Reporting

Chemistry and water-level data are reviewed at least quarterly and are available in HEIS. Interpretive
reports are issued annually in March (e.g., Hartman 1999). Reporting requirements are listed in
Table 6.2.
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Table 62. Reports Required for Compliance with 40 CFR 265, Subpart F, for.Groundwater Monitoring

*
Submittal SubmittalPeriod ReportingVehicle RegulatoryRequirement

First year of sampling: concen- Quarterly Complete(’) 40 CFR265.94(a)(2)(i)
trationsof interimprimarydrink-
ing water constituents, identifying
those that exceed liiits.

Concentrationand statistical Annually,by March 1 HanfordGround- 40 CFR 265.94(a)(2)(ii)
analysesof groundwatercon- of followingyear waterMonitoring
laminationindicatorparameters, Report(e.g.,
noting significantdifferencesin Hartman1999)
upgradientwells.

Resultsof groundwatersurface Annually,by March 1 HanfordGround- 40 CFR265.94(a)(2)(iii)
elevationevaluationand of followingyear waterMonitoring
descriptionof response if Report
appropriate.

Outlinefor groundwaterqualiV Withii one ye%after Chapter7 of thk 40 CFR265.93(a)
assessmentprogram effectivedate of document

regulations
Notificationof statistical Within 7 days of Letterto ECOIOD 40 CFR265.93(c)
exceedanceo) verification
AssessmentPlano) Within 15days of PNNLdocument 40 CFR265.93(d)

notification or letter

Determinationsunder assessment As soon as technically PNNLdocument, 40 CFR265.93(d)(5) and
programo) feasible;annually letter,or Hanford 265.94(b)

thereafter Groundwater
MonitoringReport

(a) Requirementwas fulfdledduringf~t year of sampIingvia publishedreports. Quarterlysubmittal
of data continuesvia HEIS.

(b) Required if exceedancec$ccursand is verified.

.
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7.0 Outline for Groundwater Assessment Monitoring Program

This chapter presents a basic outline for an assessment-monitoring plan, as required by 40 CFR
265.93(a). The assessment program must be capable of determining whether dangerow waste or danger-
ous waste constituents have entered the groundwater, their concentration and the rate and extent of
migration.

If an indicator parameter at a downgradient well significantly exceeds the background value, an
assessment plan will be prepared and submitted to Ecology (see Section 6.3). The plan will include the
following:

●

●

●

●

●

●

description of the approach to determine if dangerous waste or dangerous waste constituents fi-omthe
facility have entered the groundwater or if the exceedance was caused by other sources (false positive
rationale)

description of the investigative approach to filly characterize rate and extent of contaminant
migration

number, locations, and depths of wells in the monitoring network

sampling and analytical methods used

data evaluation procedures

an implementation schedule.

An outline for the assessment plan is presented in Table 7.1. The assessment determinations will be
made as soon as technically feasible and a report of the findings will be sent to Ecology. The determina-
tions will then be updated annually as required by 40 CFR 265.94(b).

Table 7.1. Outline for Groundwater Quality Assessment Monitoring Plan

Introduction
ExistingDataandEvaIu@ion
GroundwaterQualityAssessmentProgram

Approach
AssessmentMonitoringNehvork
Constituents
SamplingandAnalysis
DataEvaluation
Schedule

References
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