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COLLECTION OF ENVIRONMENTAL WATER AND LIQUID

EFFLUENT SAMPLES FOR RADIOLOGICAL ANALYSIS

 LISTNUM  \l 1 
Scope
This document describes the procedures used for collecting environmental water and liquid effluent samples for radiological analysis at the Battelle West Jefferson facility as part of the Battelle Columbus Laboratories Decommissioning Project’s (BCLDP’s) Environmental Monitoring Plan (Reference 3.1.1).

 LISTNUM 
Purpose
The primary purpose of this document is to specify the requirements and methods for the collection of environmental water and liquid effluent samples for radiological analysis at the West Jefferson facility to comply with applicable federal regulations (Reference 3.1.2). This monitoring operation is conducted to monitor trends and assess the effects, if any, of activities at the West Jefferson site on the local environment and to meet commitments as outlined in Reference 3.1.3.

 LISTNUM 
References, Definitions, and Developmental Resources
 LISTNUM  \l 2 
References

 LISTNUM  \l 3 
DD-98-01, West Jefferson Site Environmental Monitoring Plan

 LISTNUM 
Title 10 CFR, Part 20, Standard for Protection Against Radiation

 LISTNUM 
Environmental Assessment for BCLDP 
3.1.4 QD-AP-15.1, Nonconformance Reporting for Activities, Items, and Materials
3.1.5 RC-AP-3.0, Event Reporting
 LISTNUM 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory

 LISTNUM 
EN-PC-02.0, Discharge-to-Drain Procedure

 LISTNUM 
PR-AP-17.1, Operation of the Project Records Management System
 LISTNUM  \l 2 
Definitions

None.

 LISTNUM  \l 2 
Developmental Resources

Although the BCLDP is not contractually required to comply with U.S. Department of Energy (DOE) orders and requirements, the primary objective of decontamination and decommissioning environmental procedures, governed by the Environmental Monitoring Plan, is to ensure agreement with regulations and guidelines applicable to the West Jefferson North Site.

3.3.1
DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance

3.3.2
DOE/EH-0053, The Environmental Survey Manual, Appendix E

3.3.3
HASL-300, EML Procedures Manual (Environmental Measurements Laboratory)
4.0
General

Water and liquid effluent samples for radiological analysis are collected at Battelle’s West Jefferson facility at specific sampling locations. These samples are collected weekly and submitted for laboratory analysis on a weekly, monthly composite, quarterly composite, and annual composite basis. 

Personnel conducting environmental monitoring shall perform sampling techniques in conformance with this document and all other applicable procedures. All collections shall be documented in the Environmental Monitoring Record Book. In addition to routine data, additional pertinent information such as a detailed location description, unusual weather conditions, or other factors that may influence monitoring data should be noted in the Environmental Monitoring Record Book.

Monitoring locations for the West Jefferson facility are identified below. Monitoring locations may be eliminated from the collection schedule as certain areas are released by the BCLDP upon completion of decontamination and decommissioning activities. Requests for additional isotopes may be made at the direction of the Environmental Monitoring Manager.

4.1
West Jefferson Sampling Locations (Exhibit 1)

Station #
Location
EW-1
The filter bed area east of the dam road, the last manhole before the effluent discharge point into Big Darby Creek, recognized by a power pole and a large sampling station mounted on top of another pole

EW-2
The septic tank prior to the filter bed for the West Jefferson North Site, located within the locked fenced area of the filter bed area east of the dam road

EW-3
Big Darby Creek, 20 yards north of the sanitary outfall for the West Jefferson North and Middle sites, recognized by a four-foot-high steel structure mounted in a concrete pad

EW-4
Big Darby Creek, 20 yards south of the sanitary outfall for the West Jefferson North and Middle sites, recognized by a four-foot-high steel structure mounted in a concrete pad

EW-5
Any tap water source located inside the North Site area

EW-10
Battelle Lake spillway, below the dam

EW-11
Big Darby Creek, at Battelle Lake spillway

4.2
Required Equipment

Prior to sampling activities, personnel should obtain the following items:

4.2.1
Polyethylene liquid containers, one-gallon, screw top


NOTE:
Personnel should visually inspect sample containers for leaks before departing to the designated sampling sites.

4.2.2
Dip kit (consists of a one-half-gallon polyethylene jug for dipper and Teflon™ cable, nylon cord, or rope)

4.2.3
Vinyl or latex gloves

4.2.4
Waterproof marking pen

4.2.5
Environmental Monitoring Record Book


5.0
Procedure
Unless otherwise specified, Environmental Monitoring (EM) personnel shall be responsible for completing the following steps.
NOTE:
Coveralls, gloves, and industrial safety shoes should be worn for personal protection during field sampling at all wastewater collection points.

5.1
Automated Composite Sampling

This method of sampling is used at sample location EW-1. The monitoring station consists of a NE7520 Masterflex water collection system enclosed in an instrument weather house. A continuous composite sample is collected by extracting a small, continuously flowing stream from the bulk source at a constant flow rate to yield 6 to 7.5 liters per week. The stream is directed into a two-gallon polyethylene bottle with venting capability to avoid a pressure buildup.

5.1.1
Open the housing unit, and check that the collection system has been operating properly. If water has not collected properly and there is not enough to obtain a sample (at least 50% or one gallon), then report a nonconformance on DDO-177 along with an Event Report DDO-185. 
5.1.2
Turn off the Masterflex water collection unit.

5.1.3
Remove the composite collection bottle from the instrument weather house.

5.1.4
Pour a small amount of the composite water from the two-gallon bottle into a new one-gallon polyethylene bottle. Rinse and empty the one-gallon bottle into the manhole at the base of the housing unit.

5.1.5
Pour the composite water from the two-gallon bottle into the rinsed, one-gallon polyethylene bottle. Continue delivery of the water sample until the one-gallon bottle is almost full. Leave adequate room in the bottle to allow for acid preservation.

5.1.6
Replace the cap on the sample bottle and dry the outside surface of the container, if necessary.

5.1.7
Label the bottle with the sample station number, beginning sample collection date and time, ending sample collection date and time, and sampler’s initials.

5.1.8
Repeat steps 5.1.4 through 5.1.7 using a second one-gallon polyethylene bottle.

5.1.9
Rinse the two-gallon container with distilled water prior to replacement. Empty the rinse water into the manhole. Return the two-gallon composite bottle to the instrument weather house, and turn on the Masterflex water collection unit.

5.1.10
Record in the Environmental Monitoring Record Book: the sample station number, beginning and ending date and time, and any other information relevant to the sampling activity.

5.2
Sample Container Immersion

This method of sampling is used at sample locations EW-3, EW-4, EW-10, and EW-11.

NOTE:
While collecting water samples at stations EW-3, EW-4, EW-10, and EW-11, care should be taken to avoid the collection of any endangered species into the sample container. Two rare mussels, the northern riffleshell and the clubshell, are on the federal list of endangered species and have been known to inhabit small ranges of the Big Darby Creek watershed. Any wildlife species that are inadvertently captured during the sample collection along Big Darby Creek should be released immediately and returned to the water.

5.2.1
Submerge a one-gallon polyethylene bottle in the water to be sampled. Collect a small amount of water. Rinse and empty the container near the shore.

5.2.2
Slowly submerge the sample bottle below the water surface. If the water is flowing, point the bottle opening upstream as it is being submerged. Perform the whole process carefully while disturbing the water as little as possible. Also take care not to collect surface debris while submerging the sample container.

5.2.3
Allow the bottle to fill to the desired volume (about one gallon). Leave adequate room in the bottle to allow for acid preservation.

5.2.4
Replace the cap on the sample bottle, and dry the outside surface of the container, if necessary.

5.2.5
Label the bottle with the sample station number, date, time, and sampler’s initials.

5.2.6
Record in the Environmental Monitoring Record Book: the sample station number, date, time, and any other information relevant to the sampling activity.

5.3
Transfer Device

This method of sampling is used at sample location EW-2. Sample location EW-2 consists of raw, untreated wastewater and has its own dedicated dip kit.

5.3.1
Submerge the dipper below the water surface, and allow the jar to fill slowly and continuously.

5.3.2
Empty the dipper into a one-gallon polyethylene bottle. Continue delivery of the water sample until the bottle is almost full. Leave adequate room in the bottle to allow for acid preservation.

5.3.3
Replace the cap on the sample bottle, and dry the outside surface of the container, if necessary.

5.3.4 Label the bottle with the sample station number, date, time, and sampler’s initials.

5.3.5 The dipper container should be rinsed with distilled water after sampling. The rinse water should be emptied into the manhole.
5.3.6
Record in the Environmental Monitoring Record Book: the sample station number, date, time, and any other information relevant to the sampling activity.

5.4
Grab Sampling from Tap Water and Other Pipe Flow Systems

This method of sampling is used at sample location EW-5.

5.4.1
Place a new one-gallon polyethylene bottle under the faucet and open the valve.

5.4.2
Collect a sufficient amount of water to rinse the interior of the bottle. Rinse and empty the bottle back into the source.

5.4.3
Allow the bottle to fill to the desired volume (about one gallon). Leave adequate room in the bottle to allow for acid preservation.

5.4.4
Replace the cap on the sample bottle, and dry the outside surface of the container, if necessary.

5.4.5
Label the bottle with the sample station number, date, time, and sampler’s initials.

5.4.6
Record in the Environmental Monitoring Record Book: the sample station number, date, time, and any other information relevant to the sampling activity.

5.5
Return the water samples to the Radioanalytical Laboratory (RAL) for acid preservation.

5.6
Acidify All Water Samples

5.6.1
To retard algae and bacterial growth and to stabilize the ionic radionuclides, the samples should be acidified immediately upon sample collection, or if not practical, then as soon as possible.

WARNING:
Personnel should wear acid-resistant gloves, an acid-resistant apron, chemical goggles or safety glasses, and a face shield when working with acid. Before removing gloves, gloved hands should be washed thoroughly.

5.6.2
Samples should be acidified under a laboratory hood by adding 35 milliliters per gallon or 1% by volume of concentrated nitric acid to lower the pH to 2.0 or less.
5.6.3
Document the acidification process in the Environmental Monitoring Book and on the DDO-027 forms submitted with the samples.
5.6.4
Store the acidified water samples in the Environmental Storage Area until submission for analysis.

5.7
Sample Submission

5.7.1
Monthly EW-1 and EW-2 Submission

5.7.1.1
Complete a Battelle Radioanalytical Laboratory Analytical Request/Chain of Custody (DDO-027) in accordance with Reference 3.1.4.

5.7.1.2
At the end of the month, submit EW-1 and EW-2 samples collected that month with the prepared form to the RAL for processing. The laboratory will return a signed and dated copy of the request form. The samples should be analyzed for gross alpha and gross beta. Upon completion of analyses, the laboratory should return the samples to Environmental Monitoring. Store the samples in the Environmental Storage Area for further analysis.

5.7.2
Monthly Composite Submission

5.7.2.1
For each sample location, shake container and pour approximately one liter of each weekly collection for the month (based on availability) into a new one-gallon container. A minimum of two weekly samples are needed to prepare a monthly composite. Save the remaining sample for further analysis.

5.7.2.2
Label the composite bottles with the sample station number, beginning sample collection date, ending sample collection date, and sampler’s initials.

5.7.2.3
Complete a DDO-027 in accordance with Reference 3.1.4. The composite samples for EW-1 and EW-2 should receive gamma spectrometric analysis. The remaining composite samples (EW-3, EW-4, EW-5, EW-10, and EW-11) should receive gross alpha and gross beta analysis.

5.7.2.4
Submit the composite samples with the forms to the RAL for processing. The laboratory will return a signed and dated copy of the request form. Upon completion of analyses, the laboratory should return the samples to Environmental Monitoring. Store all water samples in the Environmental Storage Area for further analysis.

5.7.3
Quarterly EW-1 and EW-2 Composite Submission

All monthly composite samples for EW-1 and EW-2 should be further composited for quarterly analysis.

5.7.3.1
For stations EW-1 and EW-2, shake container and pour approximately one liter of each monthly composite for the calendar quarter into each of two, new one-gallon containers. Save the remaining sample for possible further analysis.

5.7.3.2
Label the quarterly composite bottle with the sample station number, beginning sample collection date, ending sample collection date, and sampler’s initials.

5.7.3.3
Complete a DDO-027 in accordance with Reference 3.1.4. The samples should be analyzed for U, Pu, and Sr-90. In addition, samples may be analyzed for C-14 and H-3, as appropriate.

5.7.3.4
Submit the composite samples and the prepared form to the RAL for processing. The laboratory will return a signed and dated copy of the request form. Upon completion of analyses, the laboratory should return the samples to Environmental Monitoring. Store all water samples in the Environmental Storage Area for further analysis.

5.7.4
Quarterly EW-5 Composite Submission

All monthly composite samples for EW-5 should be further composited for quarterly analysis.

5.7.4.1
For station EW-5, shake container and pour approximately one liter of each monthly composite for the calendar quarter into a new one-gallon container. Save the remaining sample for possible further analysis.

5.7.4.2
Label the quarterly composite bottle with the sample station number, beginning sample collection date, ending sample collection date, and sampler’s initials.

5.7.4.3
Complete a DDO-027 in accordance with Reference 3.1.4. The samples should receive gamma spectrometric analysis. In addition, samples may be analyzed for C-14 and H-3, as appropriate.

5.7.4.4
Submit the composite samples and the prepared form to the RAL for processing. The laboratory will return a signed and dated copy of the request form. Upon completion of analyses, the laboratory should return the samples to Environmental Monitoring. Store all water samples in the Environmental Storage Area for further analysis.

5.7.5
Annual EW-5 Composite Submission

All quarterly composite samples for EW-5 should be further composited for annual analysis.

5.7.5.1
For station EW-5, shake container and pour approximately one liter of each quarterly composite for the calendar year into a new one-gallon container. Save the remaining sample for possible further analysis.

5.7.5.2
Label the annual composite bottle with the sample station number, beginning sample collection date, ending sample collection date, and sampler’s initials.

5.7.5.3
Complete a DDO-027 in accordance with Reference 3.1.4. The samples should be analyzed for U, Pu, Ra-226, Ra-228, I-129, and Sr-90. In addition, samples may be analyzed for C-14 and H-3, as appropriate.

5.7.5.4
Submit the composite samples and the prepared form to the RAL for processing. The laboratory will return a signed and dated copy of the request form. Upon completion of analyses, the laboratory should return the samples to Environmental Monitoring. Store all water samples in the Environmental Storage Area for further analysis.

5.8
Quality Control Samples

5.8.1
On a quarterly basis, submit a blank, consisting of one gallon of distilled water with the quarterly composite. The purpose of the blank is to determine whether contamination due to exposure or transfer occurred during the analytical process.

5.8.2
Prepare a one-gallon distilled water blank. Label the blank sample bottle with a non-existent sample location EW-XX (e.g. EW-06, EW-07, EW-08. . .) Indicate the blank sample’s I.D. in the EM Record Book. Submit along with the quarterly composites (see Section 5.8.1).

5.8.3
On a quarterly basis, submit a replicate, consisting of a one-gallon monthly composite taken from a randomly selected location, with the quarterly composite. The purpose of the replicate is to measure precision of the analysis.

5.8.4
Select, on a random basis, a sample location, and prepare another quarterly composite. Label the replicate sample bottle with a non-existent sample location EW-XX (e.g. EW-06, EW-07, EW-08. . . ). Indicate the replicate sample’s I.D. in the EM Record Book. Submit the replicate along with the quarterly samples (see Section 5.8.3).

5.8.5
Examine the results from the RAL analysis of the blank and replicate.  If the results show the blank to be contaminated, review the log book for any unusual events and for collection procedure. If replicate results are different than previous results, then discuss with the RAL Manager.

5.9
Disposal

All environmental water samples for a specific calendar year are disposed of following approval of the annual Site Environmental Report. Samples cleared by Health Physics personnel are neutralized and disposed of into the site sanitary system in accordance with EN-PC-2.0 (Reference 3.1.5).

6.0
Records

A copy of the RAL results will be supplied to Environmental Monitoring, which will then store those results for input in annual reports. One copy and the data disk are retained by the RAL. The original hard copy and one copy of the data will be submitted to the BCLDP Project Records by the RAL as part of its monthly data package for routine samples (References 3.1.4 and 3.1.6).

The following records (original and one copy or two copies if the original is not available) will be submitted to the BCLDP Project Records by Environmental Monitoring in accordance with the requirements of Reference 3.1.6.

6.1
Environmental Monitoring Record Book

6.2
Radioanalytical Laboratory Analytical Request or other submittal forms required by the RAL

6.3
Nonconformance Report (if required)

6.4
Abnormal Event Evaluation Report (if required)

6.5
Copies of the counting data generated by the laboratory and/or outside laboratories

7.0
Forms, Exhibits, and Attachments
7.1
Forms

(
DDO-027, Radioanalytical Laboratory Analytical Request (Reference 3.1.4)

(
DDO-177, Nonconformance Report (Reference 3.1.7)

(
DDO-185, Event Report (Reference 3.1.8)

7.2
Exhibits

(
Exhibit 1, West Jefferson Water Sampling Locations

7.3
Attachments

None.

EXHIBIT 1

WEST JEFFERSON WATER SAMPLING LOCATIONS
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