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EXECUTIVE SUMMARY

This report is submitted in fulfillment of Hanford Federal Facility
Agreement and Consent Order Milestone M-30-01, Submit a report to EPA and
Ecology evaluating the impact to the Columbia River from contaminated springs
and seeps as described in the operable unit work plans listed in M-30-03.

Springs, seeps, sediments, and the Columbia River were sampled for
chemical and radiological analyses during the period September 16 through
October 21, 1991. A total of 26 locations were sampled. Results of these
analyses show that radiological and nonradiological contaminants continue to
enter the Columbia River from the retired reactor areas of the 100 Area via
the springs.

Contaminants are entering the Columbia River through springs along the
Hanford Reach. However, the concentrations of contaminants in river water
samples are generally below analytical detection limits. At locations where
concentrations are above detection limits, with the exception of specific
noted locations, the concentrations are significantly lower than drinking
water standards. Samples of all water collected near the Hanford Townsite
showed no detectable quantities of radionuclides, and the general chemistry of
the river was good. Although the constituents added to the river through the
Hanford springs remain in the water, the impact on the quality of the river
was not discernible due to the high-dilution factor.

The primary contaminants in the springs are strontium-90, tritium, and
chromium. These contaminants were detected in concentrations above drinking
water standards. Analysis of total organic carbon were run on all water
samples collected; there is no conclusive evidence that organic constituents
are entering the river through the springs. Total organic carbon analyses
were generally higher for the surface water than for the springs. The results
of this study will be used to develop a focused, yet flexible, long-term
spring sampling program.

Analysis of Columbia River water samples collected at the Hanford
Townsite (i.e., downstream of the reactor areas) did not detect any Hanford-
specific contaminants.







1.0

2.0
3.0

4.0

5.0

6.0

DOE/RL-92-12

CONTENTS
INTRODUCTION . . . & v v v v et e e et e e et e e e e e e o e s 1
1.1 PURPOSE AND SCOPE . . . . . &« ¢ ¢ v v e e v v v v e e v e o e 1
S ) 1 1
1.3 PREVIOUS STUDIES . . . . . . . . ¢ o ¢ v i v et v e e e e v 3
1.4 RELATIONSHIP TO THE GROUNDWATER MONITORING PROGRAM . . . . . . 3
HYDROLOGIC SETTING . . . . & & & v ¢ vt e e e e e v e e e o e e u 3
SPRINGS . . . & ¢ i i e i e e e e e e e e e e e e e e e e e e e e e 4
3.1 SELECTION OF SPRINGS . . . . . . . . . ¢« ¢ v v v v v v v . 4
3.2 SAMPLING . . . . . . e e e e e e e e e e e e e e e e e e 5
3.2.1 River Stage . . . . . & . ¢ i i e e e e e e e e e e e 5
3.2.2 Evaluation of Springs Prior to Sampling . . . . . . .. 5
3.2.3 Sample Collection . . . . . . . . ¢ v v v v v v v o .. 14
3.2.4 Sample Handling . . . . . . . . . .. . .. ..., 14
3.2.5 Quality Control/Quality Assurance . . . . . . . . . .. 27
3.3 DATA ASSESSMENT . . . . . . .« o v ¢ 0 v v e e e e e e e e 27
3.3.1 Primary Contaminants . . . . . . . . . .. .. ... .. 28
3.3.2 Spring Discharges by Area . . . . . . . . . ... ... 28
PRELIMINARY ASSESSMENT OF IMPACT . . . . . . . ¢ ¢« ¢ v v v v v o . . 34
4.1 COLUMBIA RIVER . . . . & v i ¢ i i i e e et e e e e e e e u 34
4.2 SPRINGS . . . . . . . ¢« i e e e e e s e e e e e e e e 34
RECOMMENDATIONS . . . . & & & v e e e e e e e e e e e e e e e e e 35
5.1 PROCEDURAL CHANGES . . . . . . . ¢« v ¢ v v v v v v e o e o v 35
5.1.1 Presampling Trend Measurements . . . . . . . . . . . .. 35
5.1.2 Locating Identificati Cairmns . . . . . . . . . . ... 35
5.1.3 Sediment Sample Depth . . . . . . . . . .. ... ... 35
5.1.4 Installation of Well Points . . . . . . . . . . .. .. 36
5.1.5 Sample Collection Sequence . . . . . . . . . . . . . .. 36
5.1.6 Sample Containers . . . . . . . . . . ... ... ... 36
5.2 ADMINISTRATIVE/PROCESS CHANGES . . . . . . . . . .+ . . .. 37
5.2.1 Communication . . . . . . . . .. . . ... ... 37
5.2.2 Sample Refrigeration . . . . . . . . . . .. ... ... 37
5°3 FlowControl . . . . . . . . . . . . . ... ... .. 37
5.2.4 Instruments . . . . . . . . ... ..., 37
5.2.5 Absolute Location . . . . . . . . . ... ... 37
5.2.6 Spring Notation . . . . . . . . . . . ... ... 37
5.3 SCOPE CHANGES . . . . . & v ¢ ¢ v v e e e e e e e e e e e e e 38
5.3.1 Numbers of Springs Sampled . . . . . . . . . . . . . .. 38
5.3.2 Collection of Near Shore River Samples . . . . . . . . . 38
REFERENCES . . . & v v o e e i e e e e e e e e e e e e e e e e e 38




DOE/RL-92-12

CONTENTS (cont)

APPENDICES:
A. HANFORD REACH SPRING MPLING PROCEDURE. . . . . . . . . . . . . .. A-1
B. NONCONFORMANCES AND \ IANCES TO APPROVED PROCEDURE. . . . . . . . . B-1
C. CHEMICAL ANALYSES OF WATER SAMPLES. . . . . . « v ¢ ¢« v v v v o o o c-1
D. RADIOLOGICAL ANALYSES OF WATER SAMPLES . . . . . . . . . . . . . .. -1
E. CHEMICAL AND RADIOLOGICAL ANALYSES OF SEDIMENTS. . . . . . . . . .. E-1
FIGURES:
1. Locations of Spring Sampled During 1991. . . . . . . . . . . . . . .. 2
2. Relationship of 10-Year Average, 1991 14-day Average, and Daily

Discharge. September 16 to October 21, 1991. . . . . . . . . . . .. 7
3. Time vs. Temperature, 100-B/C Area. . . . . . . ¢ ¢« ¢« v v v v v v o . 8
4. Time vs. Temperature, 100-D/K Areas. . . . . . . . « ¢ v « v v « v « 9
5. Time vs. Tem sure, 100-N Area. . . . . v v ¢ o v e e e e e e e e 10
6. Time vs. Tem .ure, 100-H Area. . . . . . . . ¢ . ..o 11
7. Time vs. Temperature, 100-F Ai 1. . . . . . . ¢ ¢ o o oo oo . 12
8. Time vs. Temperature, Hanford lownsite. . . . . . . . . . . .. ... 13
9. Time vs. pH, 100-B/C Area. . . . . . « « ¢ v v v v v e e o b e e e s 15
10. Time vs. pH, 100-D/K Areas. . . . . « ¢ v « ¢ v e ¢ o e o o o o o o & 16
11. Time vs. pH, 100-N Area. . . . . . . &« & ¢ v ¢ & v« o v e o v o o o 17
12. Time vs. pH, 100-H Area. . . . . . ¢ « ¢ ¢ v v v v v v v v o o e v o 18
13. Time vs. pH, 100-F Area. . . . . . ¢« ¢ ¢ ¢ v ¢« 4t v v v e o v e 19
14. Time vs. pH, Hanford Townsite. . . . . . . . . . . . . . . . . ... 20
15. Time vs. Electrical Conductivity, 100-B/C Area. . . . . . . . . . .. 21
16. Time vs. Electrical Conductivity, 100-D/K Areas. . . . . . . . . . .. 22
17. Time vs. Electrical Condt :.ivity, 100-N Area. . . . . . . . . . ... 23
18. Time vs. Electrical Conductivity, 100-H A+ . . . . . . . . . . .. 24
19. Time vs. Electrical ductivity, 100-F Area. . . . . . . . . . . .. 25
20. Tit vs. e 7 ductivity, | |- 1 .. e 26
TABLES:
1. Columbia River Discharge, Historical and Period of Sampling. . . . . . 6
2. Drinking Water Standards for Prime Hanford Contaminants

(40 CFR 141). . . . . i i o e e e e e e e e e e e e e e e e e e e e 27

vi



DOE/RL-92-12
1.0 INTRODUCTION

Springs and seeps discharge groundwater to the Columbia River along both
banks within the Hanford Reach. The springs located along the Benton County
bank are potentially impacted by nuclear operations on the Hanford Site.

1.1 PURPOSE AND SCOPE

This study was initiated, in fulfillment of TPA Milestone M-30-01, to
evaluate the impact the Columbia River from contaminated springs and seeps.
This was done by ascertaining the concentrations of chemical and radiological
constituents discharged through springs into the Columbia River. Definition
of the chemical and radiological concentrations retained on sediments adjacent
to springs was attempted. Sediment samples were collected adjacent to the
springs to indicate retention of contaminants by the sediments. Near-shore
river water samples were also collected adjacent to the springs.

River, spring, and sediment sampling was limited to those locations
along the Hanford Site bank of the Columbia River where springs discharged at
sufficient volume to allow sampling. The area of interest (Figure 1) extended
from immediately above the 100-B/C Area water intake (3.7 mi [6.0 km] below
the Vernita Bridge) to the Hanford Townsite (25.2 mi [40.6 km] below the
bridge.)

Sampling was conducted during the period of annual minimum stream flow
so that the greatest number of springs would be exposed and to provide the
greatest probability to sample the highest concentrations of potential
contaminants in the spring water by minimizing the effects of precedent bank
storage. Maximum concentrations of contaminants would be those found in
nearby groundwater that was uninfluenced by mixing with surface water.

1.2 OVERVIEW

Water and sediment samples were collected from 26 locations between
September 16, 1991, and October 21, 1991, coinciding with the normal low-flow
I ‘iod of the Co” ibia River. ~imp~ : were submitted for c} 1ical and
radiological analyses following onsite screening for radioactivity. Samples
were controlled under standard chain-of-custody procedures (WHC 1988)
following their collection.

Samples were collected from the south and west bank of the Columbia
River, within the Hanford Reach. The most upstream sample was collected above
the intake structure at the 100-B/C reactor area. Maps of springs sampled
during 1984 and 1988 were used to help locate probable spring locations, no
springs were noted above this location. The most downstream sample was
collected in the vicinity of the Hanford Townsite downstream of the 100 Area
National Priority List site boundary.

Samples were collected in accordance with a sampling procedure developed
specifically for this task (Appendix A). Onsite screening for radioactive
constituents was conducted at the radiological laboratory at the 100-N Area.
No samples were found to exceed radiological standards for shipping.
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1.3 PREVIOUS STUDIES

Studies addressing groundwater discharge impacts on the quality of the
Columbia River have been conducted along the Hanford Reach over the past
several years. These studies were conducted through Pacific Northwest
Laboratory (PNL) as part of the Environmental Assessment Program for the
Hanford Site [McCormack and Carlile (1984) and, Dirkes (1990)]. This study
differs from the earlier efforts in that the samples were collected, handled,
and analyzed in accordance with established and defined protocols.

Approximate sampling locations used in the prev »jus efforts were obtained from
PNL on map plots at a scale of 1:2000. The detailed work of walking the
riverbank and locating individual springs conducted by McCormack and Carlile
(1984) was not repeated during this effort. Those areas indicated on the
plots provided by PNL were surveyed in the field to pinpoint springs and seeps
that could be sampled.

1.4 RELATIONSHIP TO THE GROUNDWATER MONITORING PROGRAM

Groundwater beneath the Hanford Site is monitored through several
ongoing programs. The site-wide Groundwater Monitoring Program is conducted
by PNL for the U.S. Department of Energy (DOE). Sampling frequencies and
analytical parameters used in this program are determined through an
assessment of the activities that can affect groundwater quality. The program
is used to assess onsite and offsite impacts due to Hanford groundwater
discharges. In addition to the site-wide program, specific subareas are
monitored on supplemental schedules for other parameters. Schedules for
special efforts are driven by operating needs and/or the requirements of
investigations under the Comprehensive Environmental Response Compensation and
Liability Act of 1980 and Resource Conservation and Recovery Act of 1976. The
data developed during this effort provide a point-in-time check of the Hanford
Site contributions to the chemistry of the Columbia River.

2.0 HYDROLOGIC SETTING

The Hanford I ch of the Columbia Ri* * extends from Pr- :t Rapids Dam,
a] -~oximately 10 mi (16 km) upstr m of the Vernita Bridge to the Hanford Site
300 Area, approximately 44 mi (71 km) downstream of the bridge. The river in
this reach is the only remaining free flowing section above Bonneville Dam.

In this reach of the river, flow is controlled by Priest Rapids Dam.
There are no backwater effects of the downstream impoundment at McNary Dam.
Flow is contained within the natural channel of the river. The Columbia River
exhibits a normal distribution of discharge that peaks between April and June
due to snowmelt and is at its minimum during the late fall and early winter.
Superimposed on this natural flow distribution are hourly, daily, and weekly
perturbations caused by power generation through the network of Columbia River
hydroelectric dams, most directly by Priest Rapids Dam, approximately 13 mi
(21 km) upstream of the first sampling point.
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3.2 SAMPLING

Access and availability of springs for sampling are dependant on the
stage of the Columbia Riyer. Average annual flow of the Columbia River is
approximately 120,000 ft*/s. Criteria developed for the sampling stated that
sampling would be conducteg only when the running 14-day average flow of the
river was below 120,000 ft>/s.

3.2.1 River Stage

River discharge at Priest Rapids Dam was obtained through the system
dispatcher for the Grant County Public Utility District in Ephrata,
Washington. The Hanford Reach of the Columbia River is subject to frequent
and rapid changes in discharge due to operations of Priest Rapids Dam. The
availability of springs for sampling and the influence of bank storage depend
on river stage. Discharge during sampling was generally lowest early in the
day, rising noticeably around noon and then receding sometime after dark.
Over the period of this study, flows were generally highest during mid-week
and lTowest on the weekends. River discharge forecasts were obtained prior to
attempting to sample springs exposed only at very low stage. These forecasts
proved generally unreliable as power needs varied. Sampling efforts were
?borted on several occasions when the river rose and inundated spring

ocations.

The previous 10 yr of record for daily discharge of the Columbia River
at Priest Rapids Dam were obtained from the U.S. Geological Survey (USGS),
Water Resources Division. A comparison of the 10-yr average derived from the
USGS data and the discharge reported by the Grant County Public Utility
District for the period of sampling are : own in Table 1 and graphically
presented in Figure 2. Discharge during the sampling period was generally
greater than the 10-yr average.

3.2.2 Evaluation of Springs Prior to Sampling

Measurements of spring temperature, pH, and conductivity were taken at
5-min intervals for a period of 1 h prior to attempting collection of samples
for analysis.

Temperature: Measurements were obtained by placing the instrument
thermistor probe in the spring and recording the temperature. Care was taken
to minimize external influences by shading the spring during the period of
measurement. Spring temperatures remained generally stable, and only one
sampling point changed more than 0.7° C during the 1-hr period.

The premise behind the 1 h of measurements was that if a substantial
portion of the spring discharge was derived from bank storage the temperature
would be expected to approach groundwater temperature as time progressed.
Figures 3 through 8 show the relationship of time verses temperature for the
springs sampled. In the majority of cases, temperature had stabilized for
more than three consecutive measurements before the springs were sampled.
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The pH measurements were taken by inserting the pH electrode directly
into the spring. The measurement was recorded once the meter had
equilibrated. The pH appeared to decrease over t : period of easurement.
The noted changes were consistent between springs as shown in Figures 9
through 14. The consistency of the changes suggests that pH electrode
response is the most likely reason, rather than actual changes in pH.

Electrical conductivity provides a gross i1 icator of the tot: ionic
strength of water (concentration of total dissoly | solids). The Columbia
River generally has a low-electrical conductivity, indicating the river has
low-dissolved solids conte ;. Groundwater generally exhibits higher
electrical conductivity than the river due to the higher total dissolved
solids content resulting - om interactions with the aquifer matrix.

Measurements were taken by collecting an aliquot of water in the cup of
the conductivity bridge and reading the resulting value. Values of spring
electrical conductivity ri ged from 140 micro sie 'ns centimeter (pS/cm)
to 335 pS/cm. The changes of electrical conductivity with time before
sampling are shown in Figures 15 through 20. Conductivity values for the
river ranged from 91 pS/cm to 301 pS/cm. At 22 of the 28 locations where
river conductivity was recorded, the values ranged from 91 pS/cm to 139 uS/cm.

3.2.3 Sample Collection

The procedure used for collection of spring, sediment, and river samples
is included as Appendix A ) this report. The procedure was developed to
encompass foreseeable occurrences that might occur during field work. In some
instances field operations required deviation from written protocols. In
these instances deviations were recorded in the daily log and a variance or
nonconformance report was prepared that described the alternate actions taken.
Variance/nonconformance logs are contained in App. dix B to this report.
Suggested changes to the field procedure based on experience are provided in
Section 5.0, Recomm@ lations.

3.2.4 Sample Handling

Samf s were labeled, bagged, and iced immediately after collection.
Aliquots of the spring water, river water, and sediment samples were
transported to the Westin¢ juse Hanford Company (Westinghouse Hanford) Health
Physics Screening Laboratory at 100-N Area for radiological screening before
the primary samples were shipped offsite. Chilled samples were controlled
under chain-of-custody pending receipt of permission for offsite shipment.
Once permission was received, the samples were repackaged in additional ice,
secured for shipment and delivered to Westinghouse Hanford Transportation for
shipment to Westinghouse Hanford’s contract laboratory. Analytical services
for this effort were provided by TMA Norcal and Weston Analytical Services.
Analyses were returned to Westinghouse Hanford Office of Sample Management
(OSM) for validation.

14
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3.2.5 Quality Control/Quality Assurance

Quality Control/Quality Assurance was accomplished through the
collection of duplicate samples at two locations (four samples; two river and
two spring). These samples were submitted as blind samples to the laboratory
through the normal procedures for sample submission. The analytical results
of these duplicate samples are provided along with other analyses in the
Appendixes to this report.

3.3 DATA ASSESSMENT

Chemical and radiological data, as well as the onsite measurements, were
evaluated to assess contaminant levels. As discussed in Section 3.3.2, field
measurements of temperature and conductivity indicate that, in the majority of
instances, the samples collected from the springs are interpreted to be
representative of groundwater. In a few cases these parameters indicate that
a mixture of surface and groundwater may have been sampled. In areas such as
100-N, where large quantities of deionized water have been discharged to the
ground, groundwater chemistry may exhibit electrical conductivity intermediate
between groundwater and the adjacent Columbia River.

The radiological data derived from analysis of the water and sediment
samples were evaluated to assess the relative contribution of radionuclide
loading on the Columbia River. Gross alpha and gross beta analyses were taken
as overall indicator parameters, no atter t was made to correlate the
concentration of indicators with the conrentration of specific radionuclides.
A general correlation exists for example etween the gross beta concentration
and the concentration of strontium-90 (*°Sr), a beta emitting radionuclide.
However, the gross beta value includes all possible beta emitting
radionuclides. Concentrations of radionuclides analyzed through the gamma
scan are generally reported as ‘less than’ values, in spite of the fact that
many of those numbers are large. No ‘less than’ values were used in
evaluating contaminant contributions.

This report summarizes the data by contaminant type and by sample
location (i.e., reactor area). Although drinking water standards (Table 2)
are used for comparison. no implication is made that these standards are the
so bas for ad« it _ tl  impact of ¢ .am nt concentrations.

Table 2. Drinking Water Standards for Prime Hanford Contaminants
(40 CFR 141).

Tritium 20,000 picncuries per liter (pCi/L)
Strontium-90 8 pCi,

Chromium 50 ug/L

Nitrate-nitrogen 10 mg/L (45 mg as NO;)

27
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uranium at 0.4 pCi/L. Contaminants being discharged to the river coincide
with known groundwater contaminants at this location.

Spring temperatures were the highest measured of all the reactor areas,
ranging from 20°C to 22°C.

The *H concentration observed during the 1991 sampling Was significantly
higher than that earlier reported. Dirkes (1990) reported a "H concentration
of 1,100 pCi/L, while this study determined a concentration 20,600 pCi/L.
Nitrate concentrations at this location were reported at 6.7 mg/L versus
2.3 mg/L determined during this study. Differences in concentration are not
readily explained, but are probably due to the effects of river stage history
immediately preceding sampling for the two sampling periods.

Analyses of sediment samples show that some residual radionuclide
contam1nat1on exists at the 100-B/C Aregf Positive analyses were noted for
%sr at 0.3 139 0.4 pCi/g, cesium-137 ("*'Cs) at 0.15 and 03 pCi/g along with
radium-226 (““Ra) at 0. 7% and 0.45 pCi/g, thorium-228 ( 2% at 1. 0; and 0.78
pCi/g and thor1um-232 ( Th) at 0.96 and 0.67 pCi/g. The ““°Ra and
concentrations probably relate to the level of total uranium found in the
spring sample analysis.

Nonradiological analyses of the sediments showed no elevated
concentrations of metals. Chromium concentrations of 52.1 and 51.7 mg/kg are
within the bounds of natural levels.

3.3.2.2 100-K Area. Three spr1ngs were sampled. Detectable concentrations
of Cr (17, 64.5, and 13.9 ug/L), “H (1,400, 400 and 8,900 pCi/L), sr (a
single detect1on at 8.8 pC1/L) technet1um-99 ( P7c) (a single detection at
5.2 pCi/L) and total uranium (1, 0.24, and 1.1 pCi/L) were found. The spr1ngs
at 100-K Area discharge at rates s1gn1f1cantly below those of other springs
sampled. Samples of the Columbia River adjacent to the spr1ngs at this
location showed ranges in concentration for Cr 2 to 6 pg/L), Sy (0.4 to

0.7 pCi/L), e (single detection at 0.2 pCi/L) and total uranium (0.3 to

0.5 pCi/L). Tritium concentrations were all below the statistically derived
concentration.

The flow rate of the upstream springs in the 100-K Area is minimal, this
low flow rate is undel :andable as they pear »I m 1t itly through t
Ringold formation. The fine grained nature of e Ringold Formation
accomplishes two things; 1) it provides the maximum time of travel for
contaminants, allowing for maximum decay, and 2) the fine grained materials
provide the maximum opportunity for adsorption processes to take place.

Water temperature ranged from 15.6°C to 16.7°C for the three springs
sampled. Temperatures were constant over the presampling interval at each of
the springs. Measurements of pH exhibited the universal lowering with time
that is attributed to pH electrode response. Conductivity measurements were
within normal variation with the exception of Sample No. BO15D2. At this
location, the temperature compensation adjustment was changed, thereby
affecting the conductivity measurements. Successive measurements after the
change remained cor istent and constant indicating that the spring chemistry
did not change.
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islands or bank protrusions to deflect the current or cause eddies. The banks
are steep, with water reaching depths of up to 10 ft close to shore.

Significant decreases in radionuclide contributions to the Columbia
River are noted between those derived during this sampling and those reported
by Dirkes (1990). Some constituents have remained constant, while none have
increased in concentration. In the spring at River Mile 8.9, gross beta
concentrations have been reduced from 13,800 pCi/L to 6,830 pCi/L, a factor of
two. Tritium concentrations have reduced from 111,000 pCi/L to 15,900 pCi/L,
a factor of nearly seven. Strontium-90 concentrations in 1988 were reported
at 6,680 pCi/L, while 1991 concentrations ' ‘e determined to be 3,210 pCi/L,
again a reduction by a factor of about two. Nitrate concentrations have been
reduced from 28.6 mg/L in 1988 to 1.4 mg/L in 1991, a factor of almost 20.
Similar, yet not as dramatic changes in concentration are noted further
downstream. These changes can be partially attributed to the inactive status
of the N-Reactor and the near total cut-off of liquid discharges to
contaminated cribs and trenches in the 100-N Area and partially to the
possible influence of the Columbia River during the period these springs were
sampled. Comparison of the sampling results from the 100-N Area sorings with
shallow groundwater well data will be necessary to fully address - e reasons
for the lower concentrations of radiocontaminants noted through this study.

The concentration of *Sr ranng in sed1ments from 1ess than detectable
to 207 pCi/g. Other radionuclides Cs, ®Ra, %*Th, and Z°Th were w1th1n the
range present in other reactor area spring sedlments Potassium-40 ( K), a
naturally occurring radionuclide was present at an average concentration of
12.7 pCi/g in sediment samples.

Concentrations of analytes in 100-N Area sediments are shown in
Appendix E.

3.3.2.4 100-D Area. Two springs were sampled at 100-D Area. At this time

the analyses from only one of these springs have been returned. This spring

(Sample B01593) showed the highest concentration of Cr (;23 pg/L) of all

gamp]e locations. 9gther contaminants detected included °H at 3,100 pCi/L,
OSr at 1.8 pCi/L, 7Tc at 4.9 pCi/L, and total uranium at 1 pCl/L Analysis

of Columbia River water at this location showed a Cr concentration of

8.8 pg/L. A1l other contaminants were below the detection limit.

The springs at 100-D Area showed the second highest temperatures of
those springs sampled. The springs were discharging at 18.2°C and 18.9°C.

The pH and conductivity of the springs stabilized after 10 min in both
springs. The range of pH was 7.55 to 7.31 between the springs. Conductivity
range for the two springs was 268 to 302 pS/cm.

Comparison with concentrations reported in Dirkes (1990) is difficult
because of the relatively low concentrat1ogs and the statistical nature of
radionuclide analyses. Concentrations of “H were determined to be higher in
1991 than those reported in Dirkes (1990) for the spring at River Mile 11.
This spring discharges close to the river level and may well have h '‘ologic
influences affecting the chemistry. Dirkes (1990) did not analyze tor Cr at
this location.
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Direct comparison with the results reported in Dirkes (1990) is
difficult. Sampling of a single spring at River Mile 15 during that study was
reported to be influenced by a recent change in river level and the
possibility of bank storage influence on spring chemistry. Similar conditions
existed during this study.

Sediment samples collected from the springs at 100-H Area showed
positive detections of "Sr for three of the samples. The concentrations were
0.3, 0.2, and 0.9 pCi/g among the lowest of the positive detections for this
radionuclide. Cesium-137 was detected in the sediments from all five springs
at an averaged concentration of 0.26 pCi/g. Naturally occurring 9 was the
most prevalent radioactive component in the sediments, averagigg 13.3 pCi/g.
Average concggTratlon for other detected radionuclides were; ““Ra at
0.74 pCi/g, h and “2Th both at 1.03 pCi/g.

Results of sediment analyses are presente in Appendix E.

3.3.2.6 100-F Area. Two springs were sampled adjacent to the 100-F Area and
an additional four springs sampled immediately downstream of the area.
Concentrations of all const1tuents were close to the detection limit except
for positive values for *°Sr of 46 and 2.5 pCi/L. Sample Number BO15B3,
collected approximately 2.8 mi downstream had a reported “'sr concentration of
40 pCi/L. The drinking water standard for YSr ;8 pCi/L. Analyses of
?amples of the Columbia River were all reported as less than the detection
imit.

Temperature of the springs at 100-F Area was indicative of mixed water
sources, ranging from 16.8°C to 13.8°C. Values remained constant for the
entire presampling period. Such a wide range of temperature is unusual for
non-thermally altered groundwater. River temperature at the time of sampling
ranged from 18.3°C to 20.0°C, respectively. The pH of the springs stabilized
after 40 min., and final readings ranged from 7.3 to 7.5. Conductivity
measurements indicate possible mixing of groundwater and river water in Sample
B01597 with a conductivity of 170 pS/cm and a higher percentage of groundwater
contribution in the other springs, ranging from 260 pS/cm to 320 pS/cm.

Direct comparison with Dirkes (1990) is not possible, as no 100-F Area
springs were located during that effort and, therefore, were not sampled.

Sediments from springs at 100-F Area showed one positive occurrence of
%Sy at 20 pCi/g (Sample B01597). This sample corresponds with the spring
sample that showed a concentration of 46 pCi/L. Cesium-137 was detected at an
ayerage concentration of 0.35 pC1/g Positive detections of europium-155
("*Eu) were found in these spring sediments and ranged from 0.326 to
0.066 pCi/g. Cobalt-60 ( Co) was detected in the gamma scan analyses at
levels ranging from 0 06 to 0.25 pCi/g. Average concentrat1on§3f0r other
radionuclides were; *°Ra at 0.77 pCi/g, %Th at 1.24 pCi/g and Th at
1.19 pCi/qg.

Sediment analyses are presented in Appendix E.
3.3.2.7 Hanford Townsite. Three springs were sampled in the vicinity of the
Hanford Townsite. A1l analyses showed concentrations of potential

contaminants at or below the detection 1imit. Water from the river was at or
below the detection 1limit for suspected contaminants.
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5.0 RECOMMENDATIONS

During the course of this effort it became apparent that certain
revisions to the requirements and/or procedures could be implemented without
sacrificing the quality and acceptability of the resulting data. In addition,
certain administrative actions could be taken to supplement and ensure that
the effort could proceed more effectively. These recommendations are detailed
in the following sections.

5.1 PROCEDURAL CHANGES

5.1.1 Presampling Trend Measurements

Current: The procedure states that measurements of temperature, pH, and
electrical conductivity will be taken at 5-min intervals for a period of 1 h
prior to the onset of sampling activity.

Proposed: Field measurement of temperature, pH, and conductivity will
be taken upon arrival at the sampling site and subsequently during sampling
and at the completion of sampling. A minimum of four measurements will be
taken and recorded.

Justification: Field practice showed that these measurements did not
change appreciably over the period of sampling after stabilization of
instruments. The current requirement had an adverse impact on several
occasions when sampling was aborted due to rapidly rising river levels.
Reducing the amount of time spent at each spring would allow more rapid
sampling of the springs and provide a more synoptic view of spring discharges.
The understood purpose of this requirement was to allow determination of the
influences of bank storage on the effluent water. As measured, these
parameters were only of minimal use in determining whether or not the samples
represented surface water, groundwater, or a mixture of the two. Detailed and
extensive instrumentation of every spring is not justified.

5.1.2 Locating Identification Cairns

Current: The procedure states that one cairn at each site should be
placed above the high-water line.

Proposed: Eliminate the necessity for above high-water line placement.

Justification: At the 100-B Area, in some areas downstream of 100-D
Area and at 100-K Area, the lateral distance to reach a point above the high-
water line is sufficiently far that cairn would be out of sight.

5.1.3 Sediment Sample Depth

Current: Samples of sediments are to be collected from the top 4 in. of
sediments at each spring site.
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5.2 ADMINISTRATIVE/PROCESS CHANGES

5.2.1 Communication

Westinghouse Hanford communication with outside personnel during the
collection of the spring sample was limited to a plant radio. Use of or
access to a cellular telephone to contact the operators at Priest Rapids Dam
or other support personnel would be advantageous.

5.2.2 Sample Refrigeration

Access to a sample-holding refrigerator would significantly affect the
cost and time associated with sample preservation. Such a refrigerator could
be located at the embarkation point or at a location close to the screening
laboratory. Ice would only be needed for cooling immediately following
collection and for ultimate shipment. There would be no need to care for
samples over weekends and other nonwork periods.

5.2.3 Flow Control

Administrative agreements should be made with the Grant County Public
Utility District, the U.S. Army Corps of Engineers and the Bonneville Power
Administration to control the flow of the Columbia River during the period of
sampling. This control would provide assurance that springs would be
available for sampling as required. Overall time and expense of sampling
could be reduced by up to 30% if this control was instituted. Attempts to
plan and]conduct field activities based on projections of flow proved
unreliable.

5.2.4 Instruments

Use of a portable data logger to collect pH, temperature, and
conductivity data from the springs is recommended.

5.2.5 Absolute Location

During this effort, the boat used had Long Range Navigation onboard,
this instrument provided a general latitude and longitude for the sampling
location. Handheld Global Positioning Satellite units are currently available
that could be used to define actual location to within +25 ft (7.62 m). Use
of Global Positioning Satellite technology would permit rapid, reproducible
reduction of sampling locations to the Computer Aided Design mapping system,
currently available at the Hanford Site.

5.2.6 Spring Notation
As the springs are sampled over time a great deal of confusion will be

generated when attempts are made to correlate analyses from separate sampling
episodes. A distinct spring notation system should be developed and
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1.0 PURPOSE

This procedure is designed to provide a consistent means of sampling
springs/seeps and streams so that the analytic: results are indicative of
environmental conditions at the sampling point.

2.0 SCOPE

This procedure applies to sampling of spr 1gs/seeps and adjacent near-
shore waters of the Columbia River and is limited to IT Corp., Westinghouse
Hanford and their subcontractors involved in the 100 Area spring sampling
effort.

3.0 DEFINITIONS

Spring/seep. An area along the bank of the Columbia River where
groundwater is discharging to the surface.

Drive Point. A commercially available device commonly used to create a
small diameter well. Drive points are available in a narrow range of
diameters (1.25 to 2.5 in.), and are commonly 1.5 to 2.0 ft long.

4.0 RESPONSIBILITIES

Specific individual responsibilities may vary depending on the magnitude
of the sampling operation. Personnel will be assigned to the effort and their
responsibilities designated by the Field Team Leader. The following
responsibility descriptions are presented as general guidelines.

4.1 IT CORP. FIELD TEAM LEADER/COGNIZANT ENGINEER
The Field Team Leader/Cognizant Engineer is responsible for:

Directing field operations

Coordinating IT, Westinghouse Hanford, PNL support activities
Assigning sampler responsibilities

Maintaining Field Logbook(s)

Coordinating transportation and shipment of samples
Acquiring sample numbers from OSM.
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6.3 COLLECTION OF SEDIMENT SAMPLES
Sediment samples are to be collected from areas where springs/seeps
emanate from the riverbank. These sediments are to be used to assess the
accumulation of contaminants through sorption processes. For this reason only
sediments less than or about 2 mm in diameter are appropriate. Two methods of
sample collection are available for gathering these samples; excavation and
vi ium extraction. General proc ures described in EII 5.2 "Soil and Sediment
Sampling (WHC 1988) are to be followed with the following alterations.
6.3.1 Excavation Sampling
o Personnel will don new latex or nitri 2 gloves prior to each
sampling event and between sediment sampling and water sampling
activities to reduce potential for cross contamination of samples

« Use a decontaminated (per Section 6.7 stainless steel trowel or
similar size implement

e Collect sediments from the vicinity of where the springs/seeps first
discharge from the riverbank

e Sediments will be gathered from the surface to a maximum depth of
4 in. and placed in the appropriate container(s)

o Collect approximately 2 kg of sediment

e Note in the field activity daily log or controlled logbook (per
Section 6.8) the approximate size of the area sampled to meet the
volume requirements

o Decant excess water from the sample container(s)

e Immediately after collection seal, label, and place sample on ice.

6.3.2 Vacuum Sampling via Peristaltic Pump
e Us 1 1 ‘lex vacuum/suction tubing . each site

o Work the intake portion of the sampler between the coarse materials
so that the fine interstitial materials enter the collector

e Decant water from sample accumulator regularly
e Collect sample from the surface to a maximum depth of 4 in.

¢« Transfer of the sediments from the collection system to the sample
bottles immediately following collection

 Immediately after collection seal, label, and place sample on ice.
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» Removed sediments may be used to create a dam around the excavated
area :

o Channel spring/seep discharges to the collection point

o If necessary the accumulation basin may be lined with clean sheet
plastic or decontaminated stainless steel bowl.

Special safety considerations are involved in this method. Extreme care
must be taken in 1ifting and moving large rocks. Surfaces at the springs/
seeps are likely to be slippery due to the water and due accumulations of
algae or slime. Slip, trip, and fall hazards may be present, as well as
stress to lower back from frequent 1ifting under nonideal conditions.
Additional hazard may exist due to potential over steepening of the bank and
may cause sloughing from above. Caution must be exercised during these
activities.

6.5.3 Spring/Seep Sample Collection

o Personnel will don new latex or nitrile gloves prior to each
sampling event to reduce the potential for sample cross
contamination

e Measure and record temperature, pH, and conductivity of spring
discharge for 1 h at 5-min intervals. If the site being sampled is
being influenced by direct sunlight, shade the sample site to help
stabilize induced thermal variations

o Collect sample directly from the end of drive point or from the end
of the stainless steel or PVC pipe attached to the drive point

o The area immediately below the discharge point of the drive point or
attached pipe may be modified to facilitate filling of the sample
bottles

» Where the above options cannot be used, the water may be discharged
into a decontaminated (per Section 6.7.2) stainless steel bowl and
then transi % 1 to the mple contaii t per :altic

e In instances where the spring was improved by construction of an
accumulation area, samples will be transferred into sample
containers by pumping directly from the accumulation area using a
peristaltic pump

o« Filter the sample collected for ICP metals (filtered)
o Immediately after collection seal label and place sample on ice

o Discard any used flexible tubing between sampling events/locations
to prevent possible cross contamination. Segregate discarded tubing
by placing in a sealable plastic bag and marking the bag with the
sampling location. All wastes, except that generated in areas under
radiological control, will be contained and controlled in accordance
with EII 4.2 "Interim Control of Unknown, Suspected Hazardous and

A-9



DOE/RL-92-12

Mixed Hasté" (WHC 1988). Wastes gerarated from areas under
radiological control will be handle 1in accordance with Guidelines
for the Conduct of Radiological Work (Messmer 1991).
6.6 NEAl SHORE RIVER WATER SAMPLING
Near-shore river water samples will be collected adJacent to the springs
to indicate the impact of spring/seepage zone d1scharges on river water
chemistry. In the event that river discharge is greater than 125,000 ft3 /s
and covers the spring, only the river sample will be collected.
6.6.1 Sample Site Location
o Samples will be collected as near to the range line as possible
e All samples will be collected from areas of moving water
o The location of the sampling position will be recorded in the field
activity daily log or controlled logbook.
6.2 Sample Depth
o Samples will be collected where water depth is less than or equal to
3 ft (91.44 cm), at a maximum distance of less than 0.5 ft
(15.24 cm) above the bottom
« Water depth will be determined by use of a wading staff marked in
feet and tenths of feet
6.6.3 Sample Collection

Samples may be collected using either of two 1 :hods; direct filling
sampler or, use of a peristaltic pump.

6.6.3.1 Direct Sampling

» Lower sampler to selected depth

Allow flow through for minimum of 10 seconds
e Close container while holding at sampling depth

e Transfer the collected sample to the fil' ~ apparatus or sample
container

e Filter the sample collected for ICP metals (filtered)

o Immediately after collection seal, label 1d place : ple on ice.
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6.6.3.2 Peristaltic Pump Sampling

o Determine desired sampling depth (0 to 0.5 ft [15.24 cm] above
bottom)

o Attach new C-Flex suction tubing to wading staff at desired depth
o Install tubing on pump according to manufacturers instructions

o Actuate pump and collect samples in appropriate containers

e Filter the sample collected for ICP metals (filtered)

« Immediately after collection seal, label and place sample on ice per
EIT 5.11 "Sample Packaging and Shipping" (WHC 1988).

Working in and around moving water in the Columbia River creates
specific hazard exposures. The buddy system will be used whenever samples are
being collected in the river. A life-line will be attached to the in-river
sampler and controlled by the on shore ‘buddy’. 1In addition, an inflatable
‘Mae West’ floatation device will be worn. Hip or chest-high waders shall be
worn during sample collection. In no case shall the river be entered while
barefoot. Slip, trip, and fall hazards are normal when working in moving
wrn:ater(,j care must be taken to ensure positive footing. Hypothermia is a

azard.

6.7 ANALYTES, PRESERVATIVES, SAMPLE CONTAINERS AND HOLDING TIMES

A11 glassware and plasticware used ) contain and ship samples shall be
purchased ‘certified clean’.

6.7.1 Sediment

Sediment samples will be collected and transported in the containers
listed in Table 1. Following collection and labeling all sediment samples
will be placed in an ice chest and cooled with frozen ‘blue ice’ or doubly
bagged water ice.

6.7.2 MWater

Water samples from springs/seeps and the Columbia River will be
collected and transported in the containers listed in Table 2. Following
collection and labeling all water samples will be placed in an ice chest and
cooled with frozen ‘blue ice’ or doubly bagged water ice.

6.8 DECONTAMINATION OF EQUIPMENT

Decontamination of sampling equipment shall be done in accordance with
EIT 5.4 "Field Decontamination of Drilling, Well Development and Sampling
Equipment" (WHC 1988) and shall consist of the following sections as a
minimum:
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Time: record start and finish times for each sampling segment;
sediments, spring/seep and river, use 24-h clock and record to
nearest minute

pH: record to nearest 0.1 pH unit at 5-min intervals for 1 h prior
to spring sampling and before and following river sampling

- Calibrate instrument at beginning and completion of each day of
field activity using standards pH 4.0, 7.0 and 10

- Record adjustments on Field Instrument Calibration Log

Specific Conductivity: record to nearest 10 pS (microseimens) at
5-min intervals for 1 h prior to spring sampling and before and
following river sampling

- Calibrate instrument daily

- Calibrate using a standard solution of 1,000 pS.

Unusual Occurrences: record when appropriate

Flow Rate: record approximate discharge rate of springs/seeps.

- Where samples are collected through a drive point discharge report
as the rate of filling a known volume container (e.g., 1 L/min)

- Where samples are collected from a surface accumulation area
visually estimate the discharge rate.

- River discharge rate will be determined from discharge records
based on time of collection.

Spring Description: record a physical description of the
spring/seep

Indicate the appearance of the sediments

Note wetted a1 s aboy and below the sample point

Indicate expanse of discharge area

Indicate the size (dimensions) of any accumulation area

Note any rise or fall of the river stage over the sampling period
and any evidence of recent high water

River Description: Record a subjective description of river water
clarity (clear, colored, muddy, etc.) and other conditions at the
time of sampling

Atmospheric Conditions: Record a simple description of weather

conditions from the start of site preparations through completion of
sampling
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6.10 SAMPLE CONTROL AND SHIPMENT

6.10.1 Sample Packaging and St >ment

Sample packaging and shipment procedures shall be those described in
EIT 5.11 "Sample Packaging and Shipping".
6.10.2 Chain of Custody

Maintenance of Chain of Custody shall be in accordance with E. 5.1
Chain of Custody (WHC 1988).

7.0 REFERENCES
1. WHC-CM-7-7, EII 4.2. Rev 2, INTL...M CO.....OL OF UNKNOWN, SUSPEI )
HAZARDOUS AND MIXED WAS® .
2. WHC-CM-7-7, EII 5.1 CHAIN OF CUSTODY.
3. WHC-CM-7-7, EII 5.2. Rev. 3, SOIL AND SEDIME ° SAMPLING

4. WHC-CM-7-7, EII 5.4 Rev 3, FIE!D NECONTAMINATION OF | [LLING, :LL
DEVELOPMENT AND SAMPLING EQUIPriu:

WHC-CM-7-7, EII 5.8, Rev. 1, GROUNDWAT Y SAMPLING.
WHC-CM-7-7, EII 5.11, SAMPLE PACKAGING AND SHIPPING.

WHC CM-7-7, EII 10.3 PURGEW... R MANAGEMENT

WHC-1P-0718, GUIDELINES FOR THE CONDUCT OF RADIOLOGICAL WORK.

0 ~N o o
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Table 1. Sampling Containers for Sediment Samples.

Analyte Method H°}$;2%h§;me Cont./vol
ICP Metals 6010 6 G/120 me
Gross alpha Lab. SOP 6 G/2 kg of
Gross beta Lab. SOP 6 soil
Gamma spec. Lab. SOP 6 (~1000 me)
Total N/A G or P small
activity vial (> 100

m¢ )

Table 2. Sampling Containers, Method Numbers, Holding Times
for Water Samples.

Analyte Method Holding time I Preserv. | Cont./Vol.
ICP Metals 6010 6 months HNO; P/1000 me
(filtered)

ICP Metals 6010 6 months HNO, P/1000 me
(unfiltered)
Anions (IC) 300.0 48 hrs N/A P/1000 m¢
Conductivity 9050 28 days
Alkalinity 14 days
TDS 7 days
Turbidity pH 48 hrs
9040 ASAP (upon
lab arrival)
Ammonium 28 days H,S0, P/250 m¢
cob 28 days H,S0,
ToC 9060 28 days H,S0, Gs/250 me
Gross alpha Lab. SOP HNO, P/4000 me
Gross beta Lab. SOP HNO;
Gamma spec. Lab. SOP 6 months HNO;
Total uranium Lab. SOP 6 months HNO, G/120 me
Tritium Lab. SOP 6 months HNO, Gs/250 me
Sr-90 Lab. SOP 6 months HNO; P/1000 me
Tc-99 Lab. SOP 6 months HNO, P/1000 me
Total N/A Gor?P
activity small vial
(>~ 100 mp)
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APPENDIX B
NONCONFORMANCES AND VARIANCES TO APPROVED PROCEDURE





















Site Identification:

Sample Type:

DOE/RL-92-12

EXPLANATION OF TERMS

This identifier denotes the specific reactor area or
general region of the sampling location.

Identifies the source of the sample, either spring or
river

Discharge river/spring (fts/s): Identifies the average discharge of the

Coordinates E (m)
Coordinates N (m):

River Mile (nearest 0.1

Date:

Time Interval:

OSM Sample No.:

Q (Qualifier):

nr:

N/A

Columbia River for the day of sampling or the
estimated discharge of the individual s?ring at the
time of sampling. Discharges are in ft’/s.

Identifies the location of the sample location
according to the NAD 1983 Washington State South Zone
Coordinates in Meters .

mi.): Identifies the approximate Hanford River Mile.
Hanford River Mile 0.0 is at the Vernita Bridge.
Measurements are scaled from the 1:2000 maps of the
Hanford Site.

Day on which the specific sample was collected.

The sampling interval, starting with the initiation of
presampling measurements for the springs. For river
samples, the interval denotes the actual time during
which the sample was collected.

The sample tracking number assigned to a specific set
of samples. Each spring/sediment sample had a single
number; the adjacent river sample was assigned a
separate number. A1l numbers were supplied by
Westinghouse Hanford OSM.

Qualifier codes were supplied through the data
valic :ion proc¢ is. All data valic :ion ; done by
Westinghouse Hanford OSM.

U - none detected; numerical value is sample
quantitation Timit

J - estimated value (less than quatitation limit)

B - analyte found in associated blank as well as in
sample

UJ - not detected; quantitation Timit is estimated
<blank> - positive

Data not recorded by field sampling team

Data not available from analytical laboratory
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Site |dentification

100H 100H 100H 100H i 1004
Sampie Source spring | spnng | : river river i spnng
Discharge river/spring (cts) nr ] ‘ar | I 8.24E+04 8.24E + 04! 1.80E-03
Coordinatas E (m) 577258 5772585 577255 577259 5773301
CoorGinatea N (m) 1536601 ] 1536601 1536601 1536600 153618
River Miie (nearest 0.1 mi.) | 14.4 14.4 14.4 14.4 148 |
Date 9/20/91! 3/20/91] 9/20/911 9/20/91| 9/25/91!
Time interval 1 11:48-13:40 | 11:48-13:40 | 12:55 - 13:20 | 1 12:55-13:20 | 111:22-13:00 |
OSM Sampie No. | BO1S87-f | Q | BO1S87 | Q | Bo1sss~¢ | Q | BO1s8® | Q | BOsAI~f | Q
Quality Control Sample | | | W i‘

! e ] i i
Aluminum (ug/1) | 3100 U | 77.000 B | a8sa B | 5960 B | 137.00 B
Antimony (ug/I) ! 47.000 U ! 47.000 U | 4700 U ! 47.000 U ! 14.00 U
Barium (ug/1) ' 32200 B! 33300 B | 29,000 B | 2900 B | 2750 B
Berylium (ug/1) 1.000 U | 1.000 U ! 1000 U | 1.00 U | 1.000 U
Cadmium (ug/i) 300 U 3.00 U 3000 U! 300 U ; 1.000 U
Calcium (ug/l) 36700.00! 38500.00! 17200.00! +16900.00! 34900.000 |
Chromium (ug/I) ; 48.90! 48,901 6.00 U ! 6.00 U 47.40
Cobait (ug/I) i, 8ool U | 800 U | 8.00 U | 800 U | 200 U
Copper (ug/l) ! 5.000 UJ | 500 UJI 5.000 UJ | 500 UJ| 200 U
Iron (ug/1) | 39.80 B | 114.00l 35400 B | 115.001 \ 137.001
Magnesium (ug/l) | 8650.00 | 9090000 | 391000 B | 3790.000_B | 8760.001
Manganess (ug/I) | 200 U 250 B | 2000 U 820 B | 1.000 U
Nickel (ug/1) | 900 U | 9.000 U | 9.00 U 9.00 U 500 U
Potassium (ug/!) | 179000 B | 171000 B | 72300 B | 627.00 B 3430.00 J
Sitver (ug/1) ! 400 U | 400 U | 400 U 400 U | 500 U
Sodium (ug/1) | 10500000 | 1100000 | 1760.001 B 187000 B | 1100000 J
Vanagium (ug/1) | so0 U | so0 U | soa U | so0 U | 6700 U
Zinc (ug/l) | 7000 U | 7000 UI 700 U 7.000 U | 600 B

\ [ [ - ! | ‘

TOC (mg/\) r 28 0.94) s - 1.5 .
COD img/I) | | <60l ! <60l i
Ammonia (mg/l) i ! | <0.5 UJ! : ! <0.8 UJ| |

i =y I Lol b | f
Fluoride (mg/) i L 018 J | o 044 J | i
Chloride (mg/1) | = 838 J | l 079 J | !
Nitrite (mg/I) | T <0.08 UJ! L3 <0.05 UJ| i
Nitrate (mg/l) ! ! | 4571 J | | <0.1l UJ| i
Sulfate (mg/1) 1 = 4665 J | 8.57 J |
Phospnate (mg/l) | I <01 Ui , <0.1| UJ! F

i [y \ = [l l
Elec. Cond. (umho/cm) | ' | 293 J | i [ 124 J ! |
pH ‘ | 7.261 | 8.10! ’
TDS (mg/!) ; | 228 Ty 2n |
Turbidity (mg/!) 1.0 0.3l
Alkalinity (mg/i) 82 J 53 J '
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Site Identification 100F 100F 100F 100F 100F
Sampie Source spring soring | | river river soring
Discharge river/spring (cfs) 1.20E-03I 1.20E-03 8.55E+04 8.55E + 04 2.20E02
Coordinates € (m) 812301 5812300 5812301 531230I 5826211
Coordinates N (m) 147940! 1473401 1479401 1473401 1455971
River Mile (nearest 0.1 mi.) 19.00 19.0 19.0( 19.0( 20.8
Date f 9/27/91| 9/27/91! 9/27 /91! 9/27/91! 9/30/91
Time Interval ¢ 8:00-9:35 | 8:00-9:35 | | 9:50-10:10 ! 9:50-10:10 | *9:10-11:15 |
OSM Sampie No. ' BoisS7-t | Q | Boissz | Q | Boisss-f | Q | Bo1ss8 | Q | BoisCo-t | Q
Quality Control Sample | I | | | | i | ! i
| [~ Lol Ty =i ‘
Aluminum (ug/I) 21.900 B ! 55100 U | 27200 B i 6800 U | 17.800 U
Antimony (ug/l) - 14000 U 18200 U | 1400 U ! 18700 U | 14,000 U
Barium (ug/l) ! 26401 B ! 26.800 J | 24.400 B | 27500 J | 4160 J
Berylium (ug/l) 1000 U . 1.000 U | 1.000 U : 1.000 U | 1.00 U
Cadmium (ug/l) 1000 U: 1000 U | 1.00 U . 1000 U ! 1000 U
Caleium (ug/1) 25600.004 25800,000 17000.00! 17800.00! $2400.001
Chromium (ug/l) 200 U ! 2000 U | 2000 U 2200 U | 3.00 B
Cobalt (ug/l) ! 2000 U | 200 U | 200 U | 2000 U ! 200 U
Copper (ug/l) 2000 U | 2.000 UJ| 200 U ! 2.00 UJ! 200 U
tron (ug/l) | 10700 B | 66.40 U | 700 U | 6590 U | 7.000 U
Magnesium (ug/I) | s62000 |  s530.00i 3770001 B | 3870.000 B | 8780.00
Manganess (ug/i) 1.00 U | 410 U 100 U | 7200 U | 1.000 U
Nickel (ug/l) | s00 U | sod U 500 U | sod U | s.00 U
Patassium (ug/I) | 1000.001 J | 1030000 J| 66500 J | 689.000 J | 2410.00 B
Silver (ug/l) | 500 U | 5.000 UJ| 500 U | 5.00 UJ| s.00 U
Sodium (ug/I) E 237000 J | 2580.00 J 1690.000 J | 197000 J | 9040.001 J
Vanadium (ug/l) " 2000 U | 2.000 U 2000 U | 200 B | 2.00 U
Zinc (ug/!) 680 B | 12800 B | 500 U | 6400 B | 860 B
| | | | | |
TOC (mg/1) [ 0.79 ! 1.5
COD (mgyi) | i <60l <60l
Ammonia (mg/l) i | <08 | <0.5l
T | ] e g w7
Fiuoride (mg/1) | T oasl | | 0.43 l
Chloride (mg/) ; | 1.29] | I 0.71l
Nitrite (mg/1) | ; <0.058 UJ| 1~ <0.05l UJ |
Nitrate (mg/1) ' b, 1800 J | AE <01 UJ| |
Sulfate (mg/i) | | | 17.92 | I 8.38)
Phosphate (mg/I) | £ <01 LJI |- <041 UJ|
T | e | | ,
Elec. Cond. (umho/cm) | i i 178 ' ] [ 1201
pH ‘ 7.47| j ==y 8.16!
TDS (mg/!) | o9l | s6l
Turbidity (mg/l) <02 <0.2
Alkalinity (mg/I) esl J ] ' SPIL Uik
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Site Identification 100F 100F 100F 100F 100F !
Sample Source I spring | spring ' fiver river Oup. BO1SBS |
Oischarge river/spring (cfs)l nr ! nr 7.11E+04) 711E+04 1.80E-03|
Coordinates E (m) £82864| SR2864 582884 5828641 $828641
Coordinates N (m) i 1451301 145130! 1451301 1451301 1451300 |
River Mile (nearest 0.1 mi.) | 21.6l 21.6 21.6 21.8 21.8
Date 9/29/91| 9/29/91) 9/29/91| 9/29/91 9/29/91
Time Interval ¢ 8:35-10:17 § 8:35-10:17 ! 11:30- 12:02 | 11:30 - 12:02 | 10:20- 11310 ¢
OSM Sample No. | BOiSBS-f | Q | B015BS Q | BoisB6~f | Q | BO1SBE | Q | Bo1sB7-1. | Q
Quality Control Sample [t [ i [

! Fig- | (R Nl
Aluminum ug/1) | 17000 U . 121000 U | 19.801 B | 8540l U | 17.000 U
Antimony (ug/l) : 14000 U | 14000 U | 14.000 U ! 14000 U ! 14.00 U
Barium (ug/l) i 4290 B : 45100 J | 26,00 B | 2800 J 43200 B
Berylium (ug/i) I 1.000 U . 1.000 U | 1.000 Ui 1000 U i 1.00 U |
Cadmium (ug/l) 100 U . 1.000 U | 1000 U | 1.000 U . 1.00 U |
Calcium (ug/)) 45500.00! 46400.00! 18100.00! 18800.001 15500.000 |
Chromium (ug/l) 200 U 5200 U | 2.000 U! 2201, U | 2000 U
Cobait (ug/I) 200 U: 2000 U | 200 U ! 200 U i 2,000 U
Copper (ug/l) 200 U ! 2000 UJ | 2000 U | 2.00 UJ | 200 U
Iron (ug/1) i 7.000 U | 231.00 26100 B | 88200 U | 7.000 U
Magnesium (ug/i) i 9020.00! 9000000 3980.000 B | 4070.000 B | 3010.00!
Manganess (ug/i) ! 1000 U ! 6300 U | 110 B | 750 U | 1.000 U
Nickel (ug/l) | soo U | 5000 U | 500 U | 500 U | s.00 U
Potassium (ug/l) | 2910000 J. 2970000 J | 795.000 J | 728000 J .  2890.000 J
Silver (ug/!) ! 500 U | 5.000 UJ | 5.00 U | 5.000 UJ! 500 U
Sodium (ug/l) | 1010000 J . 10100000 J | 1960000 J | 2220000 J . 10100001 J
Vanadium (ug/l) | 2300 U ! 500 B | 2000 U | 290 U | 3100 U
Zinc (ug/l) ! 500 U ; 1120 81 600 B! 10.80 B ! 520 B

T i = T [ |

TOC (mg/l) | oS4 Shiv 1.5l
COD (mgy!) | 63 i | 71
Ammonia (mg/l) ' | { <05 UJ| | ! <08 UJ| |

! ™ D] | b, * |
Fluoride (mg/!) 1 i 0158 J | | 042 J . \
Chloride (mg/l) ! l 971 J | 102 J i |
Nitrite (mg/l) ' | <.08 UJ | <.05 UJ| |
Nitrate (mg/I) ‘ % 550 J . 1 oS J |
Sulfate (mg/I) i i 4730 J | | 9.31 J . i
Phosphate (mg/I) | - <011 UJ! | <011 W1 |

! | P | | i |
Elec. Cond. (umho/cm) | : 2308 J . ! 1000 J | .
pH s Sl 7.58 i 8.24! i
TDS (mg/1) \ 2321 [ 63
Turbidity (mg/1) : 1.1 | 1.8 !
Alkalinity {mg/1) | %025 J | 532 J
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Site Identitication

100F 100F 100F 100F 100F
Samole Source river river sonng spring river
Discharge rnver/spring (cfs)t  7.00E + 04! 7.00E +04! nn nn 7.00E +04!
Coorainates E (m) 582962 £82962 583132 583132 583132
Coordinates N (m) 144813 144813 144317 1443171 144317
River Mile (nearest 0.1 mi.} | 21.8 21.8 22,11 22.11 22.11
Date 9/28/91 9/28/911 9/28/91 9/28/91! 9/28/91|
Time Interval 12:37-12:58 | .12:37-12:58 | 8:30-10:08 | 8:30-10:08 | 10:10 - 10:35 |
OSM Sampie No. B015B4-f | Q| BO1SB4 | Q | BO1SBi-t | Q i BO1SB1 ! Q | BoisB2-t ' Q
Quality Control Sampie ! i { ! |
e} el i
Aluminum (ug/l) 17.000 U | 57.100 U ! 17.000 U 43900 B | 17.000 U
Antimony (ug/I) 1400 U | 14.000 U | 15000 U . 47000 U | 14.000 U
Barium (ug/l) 24.000 B ! 25700 J . ar2o J 3810 B | 2390 B
Berylium (ug/l) 1000 U\ 100 U ! 100 U 1000 U | 1.000 U
Cadmium (ug/l) 1.000 U i 100 U ! 1.000 U oo U | 1000 U |
Calcium (ug/I) 16800.001 17500.001 33600.001 39500.00! 17200.000 |
Chromium (ug/l) 2000 U | 11300 U . 32.10 600 B | 200 U |
Cobait (ug/l) 2000 U | 2.000 U . 200 U 800 U | 200 U
Copper (ug/l) 2000 Ui 2,000 UWJ| 2,00 U 5000 U | 2000 U
Iron (ug/l) 7000 U | 110.00! 119,00l 31:100s . J ul 7.00 U
Magnesium (ug/I) i 3710000 B8 | 3820000 B | 7290.001 7550.001 3810.000 8
Manganese (ug/!) 1.000 U | 7601 U ! 2100 U 2000 U | 1.00 U
Nickel (ug/l) ! 5000 U | s.s0 B | 11801 B | 00 U | 5.000 U
Potassium (ug/l) 637.000 J | 692,001 J | 2560.000 B | 2630000 B8 | 632.000 J
Silver (ug/l) | 500 U | 5.001 UJ | 500 U: 400 U | 500 U
Sodium (ug/!) : 1700.001 J | 1960.000 J | 7870.001 J 817000 J | 1700.000 J
Vanadium (ug/!) ! 200 U | 3.000 U | 420 U soo U | 200 U
Znc (ug/l) : 500 U | 9.60l B ! 500 U 1010 B8 | 5.00 U
H | t

TOC (mg/i) 1.5l 0.69
COD (mg/1) i 71 7
Ammonia (mg/1) <0.8 UJ| | <08 U |

; | i | | | i ’ i
Fluoride (mg/I) : } - 040 J | | 0.8 | |
Chloride (mg/l) | [ | 100 J, i 6.99 i i
Nitrite (mg/1) L <08 UJ| [ <0081 UJ | i
Nitrate (mg/1) i | <0.9) UJ| 2 3.53 i
Sulfate (mg/I) i 9.200 J ! il 38.921 ] i
Phosohate (mg/l) . ! <01 uJ! j <01l UJ | i

: i [== | ' :
Elec. Cond. (umho/cm) | 1057 J | ; 22870 J |
pH 8.44 ! 7.57
TDS (mgy/i) 94 193
Turbidity (mg/!) 1.0 0.801
Alkalinity (mg/I) 52.25| J | 789 J
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APPENDIX D
RADIOLOGICAL ANALYSES OF WATER SAMF

Validation of the chemical portion of the analysis has been completed
with no significant impact on data quality noted. Validation of the
radiological data contained in this report has yet to be completed.

Additional information was needed from the analytical laboratories in order to
complete the validation process in accordance with approved Westinghouse
Hanford procedures.

Receipt of the needed information is expected February 29, 1992. The
validation process will take an additional 2 weeks to complete. No
significant changes or impacts on data quality are anticipated at this time.

Once the validation is completed the analytical data tables will be revised as
necessary.
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Site Identification:

Sample Type:

DOE/RL-92-12
EXPLANATION OF TERMS

This identif- - denotes the specific reactor area or
general region of the sampling location.

Identifies the source of the sample, either spring or
river

Discharge river/spring (fts/s): Identifies the average discharge of the

Coordinates E (m)
Coordinates N (m):

River Mile (nearest 0.1

Date:

Time Interval:

OSM Sample No.:

pCi/L
N/A

Columbia River for the day of sampling or the
estimated discharge of the individual s?ring at the
time of sampling. Discharges are in ft’/s.

Identifies the location of the sample location
according to the NAD 1983 Washington State South Zone
Coordinates in Meters .

mi.): Identifies the approximate Hanford River Mile.
Hanford River Mile 0.0 is at the Vernita Bridge.
Measurements are scaled rom the 1:2000 maps of the
Hanford Site.

Day on which the specific sample was collected.

The sampling interval, starting with the initiation of
presampling measurements for the springs. For river
samples, the interval denotes the actual time during
which the sample was collected.

The sample tracking number assigned to a specific set
of samples. Each spring/sediment sample had a single
number; the adjacent river sample was assigned a
separate number. A1l numbers were supplied by

Westii ouse Hanford OSM.

Calculated value of plus or minus two standard
deviations for the radiological analysis.

Pico Curie per Liter.

Data not available from laboratory.
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Site Identification 100N 100N 100N 100N 100N 100N
Sample Type tiver spring river spring river spring
Discharge river/spring (cfs) 8.16E +04 2.20E-02 9.08E + 04 4.50E-03 9.08E + 04 2.20E-02
Coordinates E (m) 571465 1 571480 571480 571500 571500 571680
Coordinates N (m) 150150 150170 150170 150185 150185 15046
River Mile {nearest 0.1 mi.) 9.1 9.2 9.3 9.2 9.2 9.4
Date 10/15/91 10/18/91| 10/18/91 10/18/91 10/18/91 10/17/91|
Time Interval 14:15 - 14:42 2- 13:28 12:37 - 12:50 10:30 - 11:¢ 10:41 - 11:09 10:05 - 11:45
OSM Sample No. BO15D1 015F0 BO15F1 B015D8 B015D9 BO15D4
Quality Control Sample
Concentration in pCi/L] 2 | 20 20 20 20 20
Gross Alpha g 1] 1 1 1] 1 g 1] 1 1
Gross Beta 1 7 1 1 6 2 2 1] 5 1
H(3) 1 24 1200 <200 23 1200 sod 1 20300 1
Sr(90) _ 1 <0.3 <0.4 <0.2 0.4 0.9 <1
Tc(99) 3gd 14 ad 14 <3 6.2 3 <5 5 3
Total Uranium 029 0.3 041 o 03 003 03d 003 028 0.03 0.274 0.024
Gamma Scan
K(40) <232, <219.8 <121.2 <2529 111.7] 102 <278 5
Cr(s1) <546.3 <434 <490.6 <502.1| <369, <476.1
Co(60) | <19.47] <13.19 <16.21 <20.49 <15.19 <14.58
Zn(65) | <3269 <26.37 <3398 <3301 <21.67] <31.09
Cs(134) <14.88 <12.23 <138 <16.42 <10.29 <16.38
Cs(137) <15.08 <12.26 <11.68 <14.95 <9.389 <1267
Ra(226) <32.49 <21.62 <24.47 <29.22 <19.7" <2504
Th(228) <22.12 <17.58 <20.43 <21.3Y <16.8_ <21.34
Th(232) <63.31 <49.67] <51.37] <63.85 <35.89 <58.11|
Sb (125) N/A N/A N/A N/A | N/A

21-26-14/300


















I1-a

y ¢ 1o Cor o 70y
N
Site identification HAN HAN HAN
Sample Type river . spring river
Discharge river/spring (cfs) 9.51E +( . 4.70E-03 9.51E+
Coordinates E (m) 58500 585729 585729
Coordinates N (m) 1407 _ 140070 140070
River Mile (nearest 0.1 mi.) 4 25. 25.2
Date 10/2/8 10/2/91 10/2/91|
Time Interval 15:35-16:( ___9:25-11:37] 12:09 - 12:31]
OSM Sample No. B015C7 B015C2 B015C3
Quality Control Sample Dup. B015C5
Concentration in pCi/L 20 20 20
Gross Alpha 1 a 1| 0 1|
Gross Beta 2 3 1 2 1
H(3) <170 <260 <170
Sr(90) 0.4 0.2 - <0.8
Tc(99) N/A N/A N/A
Total Uranium 069 007 0.26 0.0 0.3 0.03
Gamma Scan ]
K(40) <212.3 <207.2 <1117
Cr(51) <4681l <458.6 <463.5
Co(60) <126 <14.0 <16.95
Zn(65) <28.6 <28.30 <24.72
Cs(134) <119 <14.03 <11.52
Cs(137) <13.,02 <13.26 1 <10.00
Ra(226) <23.23 <25.16 | <24
Th(228) <18.20 <19.80 <19.24
Th(232) <490 <51.49 <51.0
Sb (125) N/A N/A ] N/

21-26-14/300
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DOE/RL-92-12

APPENDIX E
CHEMICAL AND RADIOLOGICAL ANALYSES OF SEDIMENTS.



Site Identification:

Sample Type:

Coordinates E (m)
Coordinates N (m):

River Mile (nearest 0.1

Dai
OSM Sample No.:

Q (Qualifier):

mg/kg
pCi/g
N/A

DOE/RL-92-12

EXPLANATION OF TERMS

This identifier denotes the specific reactor area or
general region of the sampling location.

A1l samples are sediments

Identifies the location of the sample location
according to the NAD 1983 Washington State South Zone
Coordinates in Meters .

mi): Identifies the approximate Hanford River Mile.
Hanford River Mile 0.0 is at the Vernita Bridge.
Measurements are scaled from the 1:2000 maps of the
Hanford Site.

Day on which the specific sample was collected.

The samp’ tracking number assigned to a specific set
of samples. Each spring/sediment sample had a single
number. Al1l numbers were supplied by Westinghouse
Hanford OSM.

Qualifier codes were supplied through the data
validation process:

U - none detected; numerical value is sample
quantitation limit

J - estimated value (less - an quatitation limit)

B - alyte found in associat | blank as well as in
sample

UJ - no ;ected; quantitation 1imit is estimated
<b k> ysitiy

Calculated value of p° ; or minus two stand
deviations.

milligram per kilogram

Pico Curie per gram

Data not available from analytical laboratory.
Data qualifiers for radiological analyses are
statistical evaluations of counting errors and are

provided as plus or minus to standard deviations
(sigma).

E-2























