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GROUNDWATER WELL SAMPLING

WELL # DATE TIME
LOCATION
WEATHER: AIR TEMPERATURE (F) WIND DIRECTION
CLOUD COVER PRECIPITATION
CASING TYPE WELL CAPPED (Y/N) LOCKED (Y/N/NA)
CASING HEIGHT ABOVE GROUND CASING DAMAGED (Y/N)

DAMAGE DESCRIPTION IF APPLICABLE

TOTAL WELL DEPTH (-) DEPTH TO WATER =)

HEIGHT OF STANDING WATER

HEIGHT (X) GAL/FT = WELL VOLUME

WELL VOLUME X3 = PURGE VOLUME

SAMPLE VOLUME SAMPLE CONTAINER TYPE

TYPE OF ANALYSIS

SAMPLE PRESERVED (Y/N/NA) SAMPLE ICED (Y/N/NA) DECON COMPLETE (Y/N)

COMMENTS:

SAMPLER SIGNATURE
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EM-SP-009

Revision 3

DECONTAMINATION AND DECOMMISSIONING OPERATIONS

ENVIRONMENTAL MONITORING SAMPLING PROCEDURE
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BATTELLE
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Procedure Status:

[X]
Non-Critical Procedure

[   ]
Critical Procedure—Procedure Qualification Packet Required
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COLLECTION OF ENVIRONMENTAL GROUNDWATER SAMPLES

 LISTNUM  \l 1 
Scope
This document describes the procedures used for the collection of groundwater samples 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 groundwater samples at the West Jefferson facility to comply with applicable federal regulations (References 3.1.2 and 3.1.3). This monitoring operation is conducted to monitor trends and assess the effects, if any, of activities at the West Jefferson facility on groundwater.

 LISTNUM 
References, Definitions, and Developmental Resources
 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
DD-98-01, West Jefferson Site Environmental Monitoring Plan for BCLDP
 LISTNUM 
Title 40, CFR Parts 264 and 265, Subparts F

 LISTNUM 
U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response 9950.1, Resource Conservation and Recovery Act Ground-Water Monitoring Technical Enforcement Guidance Document

 LISTNUM 
RC-AP-3.0, Event Reporting

 LISTNUM 
QD-AP-15.1, Nonconformance Reporting for Activities, Items, and Materials

 LISTNUM 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory
 LISTNUM 
PR-AP-17.1, Operations of the Project Records Management System

 LISTNUM  \l 2 
Definitions

None.
 LISTNUM  \l 2 
Developmental Resources
 LISTNUM  \l 3 
U.S. Department of Energy (DOE) Order 5400.1, General Environmental Protection Program Requirements

 LISTNUM 
DOE/EH-0053, The Environmental Survey Manual, Appendix G

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

 LISTNUM  \l 1 
General
Routine collection of groundwater samples for radiological and chemical analysis is conducted at Battelle’s West Jefferson facility at specific sampling locations. Groundwater samples are collected from groundwater monitoring wells and submitted for radiological analysis on a semiannual basis and for chemical analysis on an annual basis. Requests for analysis of additional isotopes may be made at the direction of the Environmental Operations Manager or designee.

 LISTNUM  \l 2 
West Jefferson Facility Sampling Locations
 LISTNUM  \l 3 
North Site Groundwater Monitoring Wells (see Exhibit 1)

Well #
Location
CO3
approximately 75 feet east of JN-4

CO9
storm sewer outfall, approximately 250 feet east of JN-1

C16
approximately 50 feet southeast of JN-2

150
storm sewer outfall, approximately 250 feet east of JN-1

155
storm sewer outfall, approximately 200 feet east of JN-1

168
storm sewer outfall, approximately 300 feet east of JN-1

172
storm sewer outfall, approximately 270 feet east of JN-1

206
approximately 50 feet south of JN-3

300
approximately 10 feet southeast of JN-4 

306
approximately 50 feet east of JN-4

506
approximately 50 feet west of JN-3

601
approximately 20 feet west of JN-1

 LISTNUM 
Remediated Filter Bed Monitoring Wells (see Exhibit 2)

Well #
Location
100
southeast of filter bed

101
east of filter bed

103
southeast of filter bed

110-R
southwest edge of filter bed

116-R
north of filter bed

118
northeast of filter bed

 LISTNUM 
Supply Wells (see Exhibit 3)

Well #
Location
JN-W
West Jefferson North Well House

JM-W
West Jefferson Middle Well House 

JS-W
West Jefferson South Well House 

 LISTNUM  \l 2 
Required Equipment

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

 LISTNUM  \l 3 
Electronic water level indicator

 LISTNUM 
Teflon bailers

 LISTNUM 
Teflon-coated stainless steel cable

 LISTNUM 
Glass or poly funnel

 LISTNUM 
Polyethylene liquid containers, one-gallon, screw top

 LISTNUM 
Groundwater sampling kits for chemical analysis

 LISTNUM 
Permanent ink marking pen

 LISTNUM 
Long polyethylene bags

 LISTNUM 
Plastic sheeting 

 LISTNUM 
Two plastic buckets filled with water

 LISTNUM 
Scrub brush

 LISTNUM 
Detergent (e.g., Alconox)

 LISTNUM 
Plastic wash bottle

 LISTNUM 
Solvent (e.g., pesticide-grade ethanol)

 LISTNUM 
Lab-grade deionized water (approximately 5 gallons)

 LISTNUM 
Vinyl or latex gloves

 LISTNUM 
Environmental Monitoring Record Book

 LISTNUM  \l 2 
Occurrence Reporting

If unusual or unanticipated conditions are identified during the performance of this procedure, reporting should occur in accordance with References 3.1.4 (DDO-185) and 3.1.5 (DDO-177). Examples of unusual events include, but are not limited to, a loss of data due to analytical process error or a complete loss of data. A nonconformance is defined as field errors in sampling leading to partial loss of sample.





 LISTNUM  \l 1 
Procedure
Unless otherwise specified, Environmental Operations 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.

Radiological samples are collected semiannually and samples for chemical analysis are collected annually.

CAUTION:
Sampling personnel should be alert for poison ivy, snakes, hornet and wasp nests, etc., while obtaining samples.
 LISTNUM  \l 2 
In preparation for collecting samples for both radiological and chemical analysis from each of the groundwater monitoring wells (except supply wells JN, JM, and JS), complete the following steps. For wells JN, JM, and JS, proceed to Step 5.3.

 LISTNUM  \l 3 
Place plastic sheeting/bag around or near the well to provide a clean work area. 

 LISTNUM 
Using a clean, decontaminated (use Steps 5.4.1 through 5.4.4 if decontamination is required) electronic water level probe, determine the total well depth and the depth to the water in the groundwater monitoring well. Record these measurements on a Battelle Groundwater Well Sampling form (DDO-129).
 LISTNUM  \l 4 
If the total well depth is not known, make sure the water level indicator is turned off and slowly lower the probe down the center of the well until  the probe touches the bottom of the well casing. Determine the total well depth from the measuring tape. 


 LISTNUM 
With the water level indicator turned on, slowly lower the probe down the center of the well casing. When the meter indicates a closed electrical circuit, determine the depth to water from the measuring tape.

 LISTNUM  \l 3 
Calculate the height of standing water in the well casing using the following formula:  height of standing water = (total well depth) - (depth to water).

Calculate the volume of standing water in the well casing using the following formula:   v=(h)(x)

Where:

v
=
well volume (in gallons)

h
=
height of standing water in well (in feet)

x
=
0.16 gallon/feet (2-inch-diameter well casing)



0.65 gallon/feet (4-inch-diameter well casing)

 LISTNUM  \l 3 
Before sampling the wells, use a decontaminated Teflon™ bailer and stainless steel cable to purge the well until a minimum of three well volumes have been removed.

 LISTNUM  \l 4 
Attach the bailer to the stainless steel cable.

 LISTNUM 
Lower the bailer slowly into the well until it contacts the water surface.

 LISTNUM 
Allow the bailer to sink and fill with water.

 LISTNUM 
Raise the bailer to the surface. Do not allow the bailer to contact the ground.

 LISTNUM 
Tip the bailer to allow discharge from the top to flow onto the ground.

 LISTNUM 
Repeat Steps 5.1.4.2 through 5.1.4.5 as needed to remove the required volume from the well.

 LISTNUM  \l 2 
Collect a groundwater sample for radiological analysis from each of the groundwater monitoring wells C03, C09, C16, 100, 101, 103, 110-R, 116-R, 118, 150, 155, 168, 172, 206, 300, 306, 506, and 601 by completing the following steps. See Exhibits 1 and 2.

 LISTNUM  \l 3 
If not already prepared for sampling, complete Steps 5.1.1 through 5.1.4.6.

 LISTNUM 
Lower the bailer slowly into the well until it contacts the water surface.

 LISTNUM 
Allow the bailer to sink and fill with water.

 LISTNUM 
Slowly raise the bailer to the surface. Do not allow the bailer to contact the ground.

 LISTNUM 
Tip the bailer to allow discharge from the top to flow directly into a one-gallon polyethylene bottle. A glass or poly funnel may be used, if necessary, to aid in filling the container.
 LISTNUM 
Repeat Steps 5.2.2 through 5.2.5 as needed to fill the sample bottle. Leave  adequate room in the bottle to allow for acid preservation.

 LISTNUM 
Replace the cap on the sample bottle and dry the outside surface if necessary.

 LISTNUM 
Label the bottle with the monitoring well number, date, time, and sampler’s signature or initials.

 LISTNUM 
Select, at random, a sample location and take a two-gallon sample instead of a one-gallon. Pour a one-gallon sample into a one-gallon polyethylene bottle. Label the bottle and write REPLICATE on the bottle. Handle the replicate as any other radiological sample (see Section 5.8.2 of this procedure).

 LISTNUM 
Complete decontamination of sampling equipment as outlined in Steps 5.4.1 through 5.4.4.

 LISTNUM 
Complete DDO-129.

 LISTNUM 
Record in the Environmental Monitoring Record Book: The monitoring well number, date, time, and any other information relevant to the sampling activity.

 LISTNUM 
Repeat Steps 5.1.1 through 5.2.12 for each of the remaining wells.

 LISTNUM 
When all wells have been sampled, proceed to Step 5.5 for acid preservation and continue to Step 5.6 for sample submission.

 LISTNUM  \l 2 
Collect a groundwater sample for radiological analysis from supply wells JN, JM, and JS by completing the following steps. See Exhibit 3.

 LISTNUM  \l 3 
If not already prepared for sampling, complete Steps 5.1.1 through 5.1.4.6.

 LISTNUM 
After letting the water run for several minutes, collect a grab sample by placing a new one-gallon polyethylene bottle under the spigot and opening the valve.

 LISTNUM 
Allow the bottle to fill to the desired volume. Leave adequate room in the bottle to allow for acid preservation.

 LISTNUM 
Replace the cap on the sample bottle and dry the outside surface if necessary.

 LISTNUM 
Label the bottle with the monitoring well number, date, time, and sampler’s signature or initials.
 LISTNUM 
Pour one-gallon of distilled water into a one-gallon polyethylene bottle. Label the bottle and write BLANK on the bottle. Handle the blank as any other radiological sample (see Section 5.8.1 of this procedure).

 LISTNUM 
Complete decontamination of sampling equipment outlined in Steps 5.4.1 through 5.4.4.

 LISTNUM 
Complete DDO-129.

 LISTNUM 
When all wells have been sampled, proceed to Step 5.5 for acid preservation and continue to Step 5.6 for sample submission.

 LISTNUM 
Record in the Environmental Monitoring Record Book: The monitoring well number, date, time, and any other information relevant to the sampling activity.

 LISTNUM 
Repeat Steps 5.3.1 through 5.3.10 for the remaining wells.

 LISTNUM 
When the wells have been sampled, proceed to Step 5.5 for acid preservation and continue to Step 5.6 for sample submission.

 LISTNUM  \l 2 
Decontaminate measuring and sampling equipment between monitoring well locations as follows.

 LISTNUM  \l 3 
Wash and scrub measuring and sampling equipment thoroughly in a bucket filled with detergent and clean tap water.

 LISTNUM 
Wash and scrub measuring and sampling equipment thoroughly in a bucket filled with clean tap water.

 LISTNUM 
Using a plastic wash bottle, spray-rinse all surfaces with solvent.

 LISTNUM 
Using a plastic wash bottle, spray-rinse all surfaces with deionized water.

 LISTNUM 
Allow equipment to air dry and place the items in plastic bags or wrap in plastic sheeting to prevent contamination.

 LISTNUM  \l 2 
Return the radiological groundwater samples to the laboratory for acid preservation.

 LISTNUM  \l 3 
Samples should be acidified within 24 hours after collection if possible. Delays in adding acid should be followed by an equivalent delay before beginning analysis.

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.

 LISTNUM 
Acidification of samples should take place under a laboratory hood. Acidify water samples by adding 35 milliliters per gallon or 1 percent by volume of concentrated nitric acid to lower the pH to 2.0 or less. Label the bottles that have been acidified prior to storing them.

 LISTNUM 
Store the acidified water samples in the locked environmental storage area until submission for analysis.

 LISTNUM  \l 2 
Radiological Groundwater Sample Submission

 LISTNUM  \l 3 
Complete a Battelle Radioanalytical Laboratory (RAL) Request form (DDO-027) in accordance with Reference 3.1.6. Samples should be analyzed for gross alpha, gross beta, gamma isotopic, U, Pu, and Sr-90.

 LISTNUM 
Forward the radiological groundwater samples, the blank sample (if applicable), the replicate sample, and the DDO-027 to the RAL for processing and analysis. The RAL will return a signed copy of DDO-027.

 LISTNUM  \l 2 
Chemical Groundwater Sample Collection

 LISTNUM  \l 3 
Collect groundwater samples for chemical analysis from each of the groundwater monitoring wells CO3, CO9, and C16 by completing the following steps. See Exhibit 1.

NOTE:
Groundwater sample kits, complete with ice packs, for chemical analysis are delivered by the vendor prior to sampling activities. Ice packs are placed in freezer until used.

 LISTNUM  \l 3 
If not already prepared for chemical sampling, complete Steps 5.1.1 through 5.1.4.6.

 LISTNUM 
Allow the well to recharge sufficiently to obtain a sample.

WARNING:
Sample containers obtained from the supplier have been pre-preserved and contain acid. Care should be taken in opening and handling these containers.

 LISTNUM 
Open the sample kit. Remove the sample containers and complete the labels affixed to the containers prior to sampling.

 LISTNUM 
Record the well number and location, date, and time on the labels.

 LISTNUM 
Lower the bailer slowly into the well until it contacts the water surface.

 LISTNUM 
Allow the bailer to sink and fill with water.

 LISTNUM 
Slowly raise the bailer to the surface. Do not allow the bailer to contact the ground.

 LISTNUM 
Tip the bailer to allow discharge from the top to flow directly into the sample container. A glass funnel may be used, if necessary, to aid in filling the container. Samples should be collected and containerized in the order of the volatization sensitivity of the parameters. A preferred collection order for the groundwater parameters is as follows:

(
Volatile Organics

(
Semivolatiles

(
EP Toxicity Metals

(
Pesticides and PCBs

(
Oil and Grease

(
Acidity (pH).

 LISTNUM 
Repeat Steps 5.7.5 through 5.7.9 as needed to fill the sample containers.

 LISTNUM 
Replace the caps on the sample containers and dry the outside surfaces if necessary. Carefully place the filled sample containers back into the sample kit (containing frozen ice packs) so that breakage will not occur. Also check to verify that the correct well number and location are recorded on the label.

 LISTNUM 
Complete decontamination of sampling equipment as outlined in Steps 5.4.1 through 5.4.4.

 LISTNUM 
Complete DDO-129.

 LISTNUM 
Record in the Environmental Monitoring Record Book: The monitoring well number, date, time, and any other information relevant to the sampling activity.

 LISTNUM 
Repeat Steps 5.7.1 through 5.7.14 for each of the remaining wells.

 LISTNUM 
When all wells have been sampled, return the chemical sampling kits to Environmental Operations.

 LISTNUM  \l 4 
Include equipment and trip blanks furnished by the vendor with the sample kits. Pack the sample kit(s) with cooling medium as required (dry ice, previously frozen packets, etc). Complete the Battelle, vendor, or analytical laboratory Chain-of-Custody (COC) form and place one copy in each sample kit. Securely tape the sample kit(s) closed.

 LISTNUM 
Store the sample kits in the locked environmental storage area to await pickup within 24 hours. Samples need to be mailed or picked up by the supplier, vendor, or analyzing laboratory. Arrange for mailing or pickup and delivery of the sample kits.

 LISTNUM  \l 2 
Quality Control Samples

 LISTNUM  \l 3 
A blank consists of a one-gallon distilled water sample for radiological analysis that is submitted with the other collected samples. The purpose of the blank is to determine if contamination due to exposure or transfer occurred during the handling and analysis process.

 LISTNUM 
A replicate consists of an additional one-gallon sample for radiological analysis taken from a randomly selected location and submitted with the other collected samples. The purpose of the replicate is to measure precision or accuracy of the analysis.

 LISTNUM 
The results from the RAL should be examined. If the blank is contaminated, discuss results with the RAL Manager. If the replicate results do not match its source, discuss results with the RAL Manager.

 LISTNUM  \l 1 
Records
A copy of the analytical results will be sent from the RAL to Environmental Operations with the original hard copy and one copy of the data submitted to BCLDP Project Records. One copy and the data disk are retained by the RAL (References 3.1.6 and 3.1.7).

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 Operations in accordance with the requirements of Reference 3.1.7.

 LISTNUM  \l 2 
Environmental Monitoring Record Book

 LISTNUM 
Chain-of-Custody records (either the Battelle COC form or an equivalent form provided by the supplier, vendor, or outside analytical laboratory

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

 LISTNUM 
Copies of the data generated by outside laboratories

 LISTNUM  \l 1 
Forms, Exhibits, and Attachments

 LISTNUM  \l 2 
Forms
(
DDO-027, Radioanalytical Laboratory Analytical Request (Reference 3.1.6)

(
DDO-128, Chain-of-Custody Record (Reference 3.1.6)

(
DDO-129, Groundwater Well Sampling
(
DDO-177, Nonconformance Report (Reference 3.1.5)

(
DDO-185, Abnormal Event Evaluation Report (Reference 3.1.4)

 LISTNUM  \l 2 
Exhibits

(
Exhibit 1, North Site Groundwater Monitoring Wells
(
Exhibit 2, Remediated Filter Bed Monitoring Wells
(
Exhibit 3, Supply Wells
 LISTNUM  \l 2 
Attachments
None.
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EXHIBIT 1

North Site Groundwater Monitoring Wells
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EXHIBIT 2

Remediated Filter Bed Monitoring Wells
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EXHIBIT 3

Supply Wells
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