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GROUNDWATER SAMPLING USING SUBMERSIBLE
PUMPS

This RRES Water Quabty and Hydrelogy Group {RRES-WQH) procedure
Purpose describes the process {or collecting, documenting, and submitting groundwater
samples that are collected from wells using submersible pumps.

This procedure applies to the RRES-WQH staff, contractors, and students
Scope assigned 1o collect groundwater samples from wells using submersible pumps.

This procedure addresses the following major topics:

In this

procedure : Topie See Page |
General Information About This Procedure 3
Who Requires Traiming to This Procedure”? 3
Preparations for Sampling 5
Preparations for Water Supply Sampling 6
Water Supply Collection 7
Purging Wells for Representative Groundwater Sample 9
Records Resulting from this Procedure L4 i

The hazard evaluation asseciated with this work is documented in RRES=WQFH-
Iazard SOP-002, Antachment 1, and RRES-WQH-SOP-043, Attachment 1,

Control Plan , _ _ . : _
[nitial risk = medium. Residual risk = Low. Work permits required: none.

CONTROLLED DOCUMENT

Tris copy is uncontrolled if no signailures are present of If (he copy numoer stamp is
black. Users ara responsible tor ensuring thay wark (o the fatest approved revision
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General information about this procedure

This procedure has the following atlachments:

Attachments
No, of
Number Attachment Title pages
I Equipment and Supplies Checklist 2
2 Glroundw;a.mr sampling log L _j
|_ 3 Well purging worksheet |

This table lists the revision history and effective dates of this procedure,
Iistory of

revisions

| Revision | Date | Description Of Changes ]
| 0 7104 New document i

The following personnel require training before implementing this procedure:
Who requires » RRES-WQH staff and contractors assigned 1o collect groundwater
training to samples from wells using submersible pumps.
this procedure . Those who participate and assist in the field collection of groundwater
samples from wells using submersible pumps,

The training method for this procedure is on-the-job training by a previcusly
Training trained individual and is documented in accordance with the procedure for
method training (RRES-WQH-QP-024).

In addition to training to this procedure, the following training is also required
Prerequisites prior to performing this procedure:

» Training as specitied in RRES-WOQH-SOP-002, General Field Work, and
RRES-WOH-SOP-014. Large Generator Use for Pumping.

Groundwater: Subsurface water in the =saturated zone from which wells and
Definitions to Springs are supplied
this procedure
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General information, continued

The following documents are referenced in this procedure:

References

«  LANL-RRES-WOH-SOP-002, General Field Work

+  LANL RRES-WOH-SOP-014. Laree Generator Use for Pumpine

»  LANL-EM-8-TP-003, RO, Chain-of-Custody for Envirenmental Sumplies

«  USEPA SW-846. Test Methods for Evaluating Solid Waste, 3rd edition,
LS. Environmental Protection Agency, November 1986 nlt 4.3

«  USEPA/530-R-93-001, RCRA Ground-water Monitoring: Draft
Technical Guidance, November 1992

« LIR 404-00-02, General Waste Manacement Requirements

« LIR 404-50-01, Water Pollution Control

« LIR 405-10-01, Packaging and Transport

- New Mexico Environment Department. Hazardous Waste Burcau
Position Paper, October 30, 2001, "Use of Low-flow and Other Non-
Traditional Sampling Techniques for RCRA Compliant Groundwater
Monitoring”, 15 pp.

« Puls, RW_ and M.J. Barcelona, Apnl 1996, “Low-Flow {Mintmal
Drawdown) Ground-Water Sampling Procedures™, U.S, Environmental
Protection Agency, Office of Research and Development, EPA
Groundwater [ssue, EPA/304/3-95/504, 12 pp.

+  Riebsomer, E., Chemistry Vanation during Purging of Alluvial Wells at
L.os Alamos Natonal Laboratory, Los Alamos National Luboratory
Report LA-UR-02-7603, May 2003,

All directives in RRES-WQH-S0OP-002, General Field Work, und 1ts addendums
Note arc explicilly included in this procedure.

Actions specified within this procedure, unless preceded with “should” or
“may,” are to be considered mandatory guidance (i.c., “shall™).
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Preparations for sampling

Prior to the day of saumpling, review sampling plans and Analytical Reguests
Presampling  with the Environmental Surveillance Team Leader or his designee.
reviews
«  Ensure that proper samples will be collected according to the sampling
plan.
»  Discuss any 1ssues related to sample collection or the sampling site,
« Document this meeting by having the Environmental Surveillance Team
.eader or his designee sign ininal the Analytical Requests.

Alternatively, discuss blocks of stations and document the review by an email
from the Environmental Surveillance Teamn Leader or his designee.

If any unexpected issues avise in the field that cause a significant variation in
Unexpected sarnple collection protocol, contact the Environmental Surveillance Team Leader
issues or or his designee to resclve these issues prior to conlinuing with sampling,
conditions

If unusual conditions at the sampling site might affect the sampling, discuss

these with the Environmental Surveillance Team Leader or his designee after

sampling to provide this information.

The equipment needed for a sampling activity 15 given in Attachment L.
Eguipment  Equipment and Supplies Checklist.
needed
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Preparations for water supply sampling

Presampling
notifications

Notifications
and check-ins

All mumcipahities and accord pueblos shall be contacted at least one week
(Tdays) prior 1o sampling to obtain approval for the sampling event and schedule
an escort. Atter obtaining approval from the appropriate municipality or pueblo
representative, the NMED-OB shall also be notified of the sampling event at
least 7 days prior. FMU-2 shall be contacted at least 24-hours prior to sampling
at Fenton Hill. No escort is required for sampling at the Fenton Hill water system
with the exception of wellhead sampling (sample collection in the well house).

Before conducting any drinking water sampling, the sampler shall contact the
utilities department at the municipality or the environment department at the
accord pueblo to arrange for an escort. No sampling at any waler supply system,
with the exception of Fenton Hill, shall be conducted withoul an escort. An
¢scort js only required at Ferton Hill when the sampling is being conducted at
the well house,
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Water Supply Sample Collection

Once accompanied by a representative from the municipality, accord pueblo. or

Before EMU-2, the sampler shall survey the facility’s environment, for any potential
entering hazards,
sample

The sampler shall take notice of all clectrical, mechamcal, biclogical. and

location )
chemical systems.

If the sampler observes any unusual or potentially hazardous condition, then the
sampler shall:

« stop all sampling activity

« leave the arca immediately

« contact the appropriate represcntative

Water supply wells are purced prior to sampling, as some of the wells are

Water supply operated infrequently {{or example, O-1 and G-5A),

well

preparation  Prior to sampling. cach water supply well shall be run for a minimum of | hour
betore sampie collection. This will purge water in the well and piping so that
samples collected are representative of the water in the fermation.

To collect the sample, install a brass nipple on hose bib. Turn on the hose bib
and allow the water 1o run freely from the sample tap for a mimmum of 3
minutes before collecting samples.

Prior to sampling, ensure that there is a process for disposing purged water. An
Disposal of  NOGI for disposal of purge water is in place for many wells. Verify that this is the
water purged case for wells you are sampling.
from wells
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Water Supply Sample Collection, continued

If the facility has been determined to be safe for entry, then the sampler shall
Sampling proceed with sample collection by performing the following steps:
Process

S | [ .
Step | Action

) ) 2 ; |
Wear noise protection in well houses and booster stations whenever |

l the pump motors are in operation.
2 (Don chemical resistant gioves.

3 Where appropriate, instal! brass nipple on the sample tap to facilitate
isample collection. Tum on the sample tap and atlow the water to run
If'rcc]y for 2 minimum of 3 minutes before collecting samples.

4 \Collect sample using correct size and type of container for the
lanalytical method.

b Preserve the sample using the correct type and quantity of preserva-
live as required by the analytical method. Safety glasses shall be wom
during preservation.

) Dry sample containers and apply chain of custody tape.

7 Record all sampling information in a sampling log book and on the
Laboratory’s sample Chain of Custody form.

3 Collect the following field parameters and record all results:

« LEC
« pH
«  Temperature
«  Turbidity
9 Store the sample in an ice chest during transport and maintain sample

at 4 degrees Celsius. Use “Blue™ ice or equal; do not use ice cubes or
block 1ce. Protect glass containers from breakage with packing
material.
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Purging wells for a representative groundwater sample

Groundwater that remains in the well casing 1s subject to chemical reactions over
Why are wells ime that may alter its composition. This water may not be representative of the
purged? water in the aquifer,

Upon exposure to atmospheric pressure and oxyzen, the groundwater’s
oxidation-reduction potential (ORP or Eh) and hydrogen ion activity (pH) may
change. The solubility of some chemical constituents may then change, resulting
in water chemistry different from that in the aquifer. Reactions of the water with
casing material and bacterial activity may also affect its compaosition.

The type of pump (or other sampling device such as a bailer) used for sampling

Low flow and the pumping rate atfect turbidity of water in the wel] casing and may
purging introduce oxygen into the water samples. Pumping at lower rates and with little

drawdown produces more representative groundwater samples and may aliow
sample collection after purging less than three casing volumes (Puls and
Barcetona 1996),

Idcally, o well should be purged at a low flow rate and with hittle drawdown until
the dissolved oxygen and turbidity stabilize. Other parameters - water
temperature, specific conductance, and pH. are less sensitive indicators of
forrmation water. Three casing volumes is a usual targel for purging, Low-{low
purging metheds may also be used to ensure that the sample 1s representative of
the aquiler being sampled. Such sampling methods shall comply with NMED
guidance (NMED 2001) to the extent practicable.




' RRES-WQH-SOP-049.0 Effective date is Group Leader | Water Quality & Hydrology Group |
| Page 10 of 14 approval date. Los Alamos National Laboratory |
[e f 5 i

Purging wells for a representative groundwater sample,
continued

Low flow The following NMED stabilization and purging zuidelines apply to the variation
purging, con’t betweer three parameter values taken five minutes apart (from Riebsomer 2003):

Purging guidelines and stabilization criterta for the field parameters

(NMED, 2001)
Purging Characteristic | Purging Guideline 1
Purge rate | < 1 liter per minute
Drawdown® | Not more than 0.3 f
Field Parameter (measured every Stabilization Criteria
five minutes} |
Turbidity™® < 5 NTU % 10%
Dissolved Oxygen | + 10%
pH | £0.5 pH units
Specific Conductance | = 10% h
Tempe-r_;ﬁm‘e | + 10% H

* Turbidity < 3 NTU and drawdown of less than 0.3 ft are ideal, but may vary based an sie
conditions.
Turbidity measurements are often noisy (about = 0.5 NTU belween
measurements), and a variation of less than 10% over three readings below 5
NTL is unlikely o be mer. Consider that turbsdity has stabilized if three
readings taken five minutes (or more} apart show a variabion of;

«  Nomore than 10% if wrhidity is akove |0 NTL,
«  Nomore than 1 NTU if between 5 and 10 NTLL or
o Nomore than 0.3 NTU if wezidity 1s below 5 NTU.
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Purging wells for a representative groundwater sample,
continued

Wells sampled with submersible pumps will generally be sampled after purging
Steps to purge of three casing volumes because these pumps have high flow rates.
a2 well

To purge a well, perform the following sieps.

| Step | Action |
L Measure and record on the Groundwater Sampling Log (Attachment
2) the depth from the top of casing (TOC) to the water table and
obtain the total well depth from well construction diagrams.
- Measure height of TOC above ground surface.
- Make sure to adjust well and water depth Lo the same datum
(land surface or TOC) to determine water column height.
« Fill out Groundwater Sampling Log and casing volume
calculation on the Well Purging Worksheet (Attachment 3).

2 Calculate the volume of standing water by multiplying the height of
fluid in feet by the factor in the table at the end of this section.
Record calculations on the Well Purging workshest for this purpose.
Example: [f acasing has a diameter of 4 inches, a total depth of 55
ft., and a depth to water level of 15 ft., then the total casing volume
would be:

o 53-15 =40 ft. of water column in well
« 40 1. < 0.65 gallons/tt. = 26 gailons
Tdeally, 3 casing volumcs need to be purged, therefore
« 26 x 3 =78 ot zations nead to be purged before collecting
a sample.
3 ASssess pumping rate,

» Begin pumping at a slow rate and increase rate if drawdown
is small.

» Never decrease pumping rate after observing that drawdown
15 100 great; the well witl not recover and turbidity will not
be reduced by decreasing pumping rate.

» Try not to lower the water level over a large part of the
screen or decrease the water column by over 25%.

« Ideally, pumping rate should be low enough so that
drawdown is less than 0.3 ft in a shallow well and little in a
deeper well. This may not be possible for all wells.

Continwed on next puge.
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Purging wells for a representative groundwater sample,
continued

Steps to purge Step | Action

a well, con’t 4 Calculate discharge rate:
- Fill a one-gallon bucket
» Record the time required to fill the bucket
« Repeat three limes and average the gatlons pumped per
minute
OR
» Use an in line flow meter.

3 Calculate time required to pump total required volume:
purge lime {minutes) = casing volume (gallons) + discharge rate
(gallons per nunute).

6 Periedically monitor water level during pumping (about every 3
minwes for the first half hour and every 10-13 minutes thereatter).

7 Periodically measure and record turbidity, lemperature, specific
conductance, pH, and dissolved oxygen (if possible) about every 3
minutes for the first halt hour and every 10-15 minutes thereafter, as
well as duning purging.

3 Penodically (about every casing volume) redetermine discharge rate

as described in step 4 to see whether it has changed. Reference Well
Purging Worksheet (Attachment 3).
If purge rate has changed more than about 20%:

«  Determine quantity of water purged to that point by

averaging old and new discharge rates

» Redeterming time to pump tetal required volume

» Record all calculations on field sheet or log book
present purze volume (gallons) = [previous discharge rate + present
discharge ratz] (gallons per minute) X ¥2 X elapsed purge time
{minutes).
remaining purge time (minutes) = [purge volume — present purge
volume] (gallons) + present discharge rate {gallons per minute).

Continued on next page.
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Purging wells for a representative groundwater sample,
continued

| Step | Action

Steps to purge | - : :
a well, con’t ) The well 1s ready to sample when:

« A minimum of three casinz valumes of water have been
extracted at a low flow rate, or
»  After purzing one casing volume at a low {low rate,
drawdown, turbidity (and dissolved oxygen, f measured)
have stabilized.
Turbidity has stabilized when three readings show a total range of’
« Nomore than 109 if turbidity is above 10 NTU,
- No more than 1 NTU if between 5 and 10 NTU, or
«  Nomore than 0.5 NTU i turbadity is below 5 NTU.
10 Record on Groundwater Sampling Log (Attachment 2);
- Final, stable readings of turbidity
« Temperature
»  Specific conductance

. pH
.« Dissolved oxyeen (if measured)
11 Record on Well Purging Worksheet (Altachment 3):

- Total volume purged {the numkber of casing volumes purged)

Prior 1o sampling, ensure that there is a process for disposing purged water. An
Disposal of  NOI for disposal of purge water is in place for many wells. Verify that this is the
water purged case [or wells you are sampling,
from wells

To determine casing volumes, use the following factors in the equation in
Calculating  siep 2 above:
water volume

in well | Well Diameter, Gallons per | Well Diameter, Gallons per
' inches linear foot inches linear foot
| ' 0.04 6 1.47
2 0.16 g 261 |
3 0.37 ! [0 4.08
\ 1 065 | 12 5.88
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Records resulting from this procedure

The following records generated as a result of this procedure are ta be submitted
Reeords as records to the Records Coordinator:

« Analytical Request Forms

« Field Forms

«  Groundwater Semphnge Logs
«  Well Poroing Worksheets

Click here to record self-study training to this document.
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EQUIPMENT AND SUPPLIES CHECKLIST

Equipment for purging wells:

»  waler fevel measurement device (See RRES-WQEF-SOP-045, Water Level Measurements)
« portable generator

« flow measuring equipment

- calculator

«  fhnd leve!l measurement record forms

»  field forms

- nilrile gloves

»  keys

- lhermomgeter

- specific conductance meter (and extra cup)

«  standard reference selutions for calibrating specific conductance and pH meters
«  Kimwipes

«  pH meter (and extra probe) and solutions

o safoly glasses
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Equipment and supplies checklist, continued

Equipment for sampling wells:

- Chain-of Custody / Reguest for Analysis form

- filtering equipment

« meters for measwring pH, wmperature, electrical conductance, and {urhidity
» sample containers with preservative, as appropriate
« 250 - mi sterile boule

« ball-point pen (indelible dark ink)

o felt-tip marker pen (indehble dark ink)

- 1-i4 pHindicator paper

»  niuile gloves

+  Kimwipes

« salety glasses

v deionized water

= Dbiue ice or equivalemt

- insulated coolars

- padding for packaging of samples

«  7ip lock bags

»  sample labels

» custody seals or custody tape

» other equipment specified in EPA Methaods, as nesded
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Groundwater Sampling Log

Froject 1 Sihe

Well Mo

Drate:

Well Depth | Scereen Length

‘Well Dhameter

Casing Type:

Sampling Device |

Tibing Twpe:

Walter Level

Meawuring Paimn; | Cither Info

L

Samplmg Personnel.

L.___I_,_J_,L

Time pH Temp Cond

Dis.O;

Turh.

Water
Level

Discharge
Rate

Noles

W

!

PULS AND BARCELDNA (1998)
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Initial purge volume calculation

Well depth (1) ]

- Depth 1o water (fi)

= Height of water (ft) 1

x Factor (galift)

= Casing volume (gal)

% 3 = Total purge volume {gual} ]
—

= scharge rate (gpm)

= Purge time (min}

Intermediate purge volume and re

maining purge time calculation

Previous discharge rate (gpm)

+ Present discharge rate (gpm}

x Elapsed purge ime (minutes)

x V2 = Present purge volume (gal)

Total purge velume (gal)

- Present purge volume {gal)

+ Present discharge rate (gpm)

= Remaining purge time (min) l

[ntermediate purge volume and re

maining purge time calculation

Previous discharge rate { gpm)

|

+ Present discharge rate (zpm)

x Elapsed purge time (minutes)

x Y2 = Present purge volume (gal)

Total purge volume (gal)

- Present purge volume (zal)

+ Present discharge rate (gpm)

= Remaining purge ime (min)

Total purge volume

|_i;-urf_red

Total purge volume (2al)

| Tetal number of casing volumes

| et |






