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1 PURPOSE

The purpose of this procedure 18 to describe the techmques and methods used for the
collection of pond samples at the Rocky Flats Environmental Technology Site (RFETS)
Thus procedure also describes methods for measurement of field parameters 1n water from
the ponds Proper sampling 1s necessary to ensure that the collection of representative
samples meets applicable regulations and appropriate sampling protocols Included in this
procedure are personnel responsibilities and qualifications, quality assurance/quality control
(QA/QC), and documentation requirements that will be used for collection activiies
order to attamn acceptable standards of accuracy, comparability, precision, -
representativeness, and completeness

2 SCOPE

This procedure 1s apphicable to the collection of all water samples from the ponds at
RFETS

21 Notification Anit Logistics
The Site Supervisor will be responsible for determiming the necessary notifications and
authorizations required to (1) coorcinate samphng-actrvities viath interested parties, and
(2)addressacceﬂandxcmtyconoemsforspemﬁcsam’plmg@

Samphng of terminal ponds (A-4, B-5, C-2) may be necessary prior to the periodic need to
discharge water from each pond. RMRS will schedule all pre-digcharge samphing events
with the appropnate Colorado Department of Pubhic Health and Environmental staff, and
wﬂlmnfymeDepmmofEnugy(DOE)&mdtysmmmypmdmbmmphng
event. meﬁc%wmumwwﬂwmmmmgu

Note RFETS access and control procedures are subject to change Contractors will be
notified of any such changes by an RMRS contact. The Site Supervisor wall be responsible
for notifying sampling personnel of these changes

22 Pond Sampling Teams
If pond sampling 1s to be performed from a boat, the pond sampling team wall consist of
three people. If pond sampling is to be performed from the share, then only two people are
required on the sampling team In either event, one of the team membéfs wil be desigriated
by the Site Supervisor or by the RMRS representative to be the team leader. Whenwnd
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§amplmg takes place from a boat, two team members will work out of the boat, while the
third team member remains on shore

All team members will assist in preparing the sampling and data collection equipment as
described 1n 5-21000-OPS-SW 01, Surface Water Data Collection Activities,
decontaminate the equipment as detailed 1n SOP FO 3, General Equipment
Decontamination, and transport the equipment to the field site The two crew members 1n
the boat will perform the majonty of the data collection and sampling activiies The third
person on the shore shall be responsible for the following

e  Assist in locating proper sampling points
e  Momtor all samphng activities

o  Perform emergency response activities as detailed 1n the project-specific Health and
Safety Plan (HSP)

e  Measure field parameters

All sampling personnel collecting sample from a boat are required to wear and completely
fasten appropnate hife vests The Health and Safety Practices Manual (HSP) should be
consulted prior to data collection activities at any pond to determine the appropnate level of
protection required 1n addition to hife vests, for Site activities at the pond

3 REFERENCES

31 Source References

The following 1s a list of references reviewed prior to the writing of this procedure

A Compendium of Superfund Field Operations Methods EPA/540/P-87/001 December
1987

DOE 5400 1 General Environmental Protection Program U.S D ent of Ener.
Environmental Safety and Health Direcive November 9, 1988

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
Interim Final EPA/540/G-89/004 October 1988

RCRA Facihity Investigation Guidance Intenm Final May 1989

The Environmental Survey Manual AppendixesE, F, G, H, I, J,and K DOE/EH-
0053/Vol 4 of4 August 1987
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4 PROCEDURE

internal References ¥
Related SOPs cross-referenced by this SOP are as follows
e SOPFO 3, General Equipment Decantammﬂon
o SOPFO 6, Handling of Personal Protective Equipment
« SOPFO 7, Handhing of Decontamination Water and Wash Water
» SOPFO9, Handling of Residual Samples

o SOPFO 13, Containerizing, Preserving, Handling, and Shipping of Soil and Water
Samples -7

« SOP GW 6, Groundwater Sampling ‘ e
o 5-21000-OPS-SW 01, Surface Water Data Colleabnjclﬁiﬁes

e  5-21000-OPS-SW 02, Field Measwem of Siilﬁlq Féfﬂ;{d Parameters
. 5-21000-OPS-SW 03, Surface Water Sampling .

. 5-21000-OPS-SW 07, Collection of Tap Water.Samples .

¥

By

- hY

41 Selection of Sampling Methods and Lodations

Drfferent field conditions will impact the type ofsamphngma!ndomﬁatmy be psed
Pondsmwmchthzenmesurﬁceareaxsﬁommaybesamph&mlyfromshou Further,
hlghwmdspmwntﬂwuseofaboatonanypag. The Site safety officer wall make
detammahonsformsaﬁenofsmpﬁngeﬁm theeventofhﬂxwmdsoroﬁma&vem
weather conditions.

Whensamphngﬁounpond&bomwnbemdﬁmﬁmmﬁapmws&ﬁym
the event the ice breaks Theboatmllbesecmudmthgmchomedtothehoworm
and secured 0 the-shore mmuM&wmdum
An auger will be used to dnll a bole through the ite Wmh&em@mg
process are the same as descibed in Subsection 4.4.2 1, Wﬁomxspat.

Certain parameters will be measured at each sampling event-to determine if stratification
andloraiackofmmngofwa&m&mthem Wofmhyusmponds
18 usually caused by water temperature differences Coehtdunuwmrhesbgneath
warmer water Subsection44 I, MPWWMMMW&
dissolved oxygen (D O ) and temperature profiles Which will be used to ideatify stranfied
layers or a lack of moxng  The results of thus profile will be used to determine sampling
methodology

®
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Vertical composites and/or non-composited samples shall be collected from a boat at the
deepest point in ponds The deepest point of the pond 1s considered to be at the middle of
the dam 10 to 15 feet from shore Water samples and/or field parameters may be collected
from multiple or randomly selected points 1n the ponds as required Refer to 5-21000-OPS-
SW 02, Field Measurement of Surface Water Parameters for a description of field
parameter measurements

Specific sampling events need to be considered 1f data collection objectives are not met by
standard collection methods, or if interested parties request deviations from these sampling
guidelines One such deviation, the collection of split samples with the CDPHE, 1s
described 1n Subsection 4 4 2 4, Collecting Split Samples Such specific requests shall be
considered on a case-by-case basis

42 Sample Containers, Preservation, and Handling

421

In general, sample containers used for pond sampling may be prepared and handled as
described in SOP FO 13, Containerizing Preserving Handling and Shipping of Soil and
Water Samples However, n the case of collecting composite samples directly into the
containers, advance container preparation detailed in Subsection 4 2 1, Preparation of
Sample Bottles to be Used for Composite Samples, will be required

Preparation of Sample Bottles to be Used for Composite Samples

Though infrequently used, 1f required, composite sample container preparation 1s as
follows

o  Prepare a complete set of reference bottles to be kept 1n the base lab as follows For
each sample bottle size to be used, prepare a reference bottle, by accurately dividing
the bottle into volumetric thirds and halves using a graduated cylinder, potable water,
and a permanent marker

» Using the reference set of bottles as guides, divide the sample bottles into volumetric
thirds (or halves) by marking each bottle at the volumetric third (or half) points with
a permanent marker

43 Equipment

All sampling equipment that 1s neither dedicated nor disposable will be constructed of inert
organic materials or of stainless steel The specific equpment items to be used for pond
sampling are histed in Subsections 4 3 1, Field Parameter Measuring Equipment, and 4 3 2,
Hydrolab Multi-Parameter Measuring
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Equipment used 1n boats to collect samples or measure field parameters will be orgamized to .
f;reventthemtmcuonofclean equipment with used equipment, sample water, or

environmental samples As much as 1s reasonably possible, equipment that does not float

will be attached to a flotation device or the boat to prevent loss. Instruments that can be
damaged by water will be stored 1n water-tight contamners when not in use

For most pond sampling events, the following equipment wall be used i addition to some
or all of the usual surface water sampling equipment listed 1n-5-21000-OPS-SW 01, Swrfsce
Water Data Collection Site Activities

. Discrete zone sampling device f

. Penstaltic pump and tubing composed of mert material .
. Depth measuring devices V

4 3.1 Field Parameter Measuring Equipment

Equipment descnibed in 5-21000-OPS-SW 02, Field Measurement of Surface Water

Parameters, may be used in measuring field parameters in pands. Excéption tosthe
methods listed 1n the above procedure are histed inthus section. ‘
4 3 2 Hydrolab Multi-Parameter Measuring .
Multi-parameter mstruments may be used for measuring field parameters such as pH, .
temperature, specific conductance, dissolved oxygen, and salinty The Opération and
anmnameManuﬂshaﬁbefoﬂowedwhenopmﬁngerc&thgﬁnmm

x®

4.4 Sampling .
Thus section discusses measurement of field parameters and collection of surface water
samples - )

4 4.1 Field Parameter Measurements

Field parameters shall be measured and recorded as described m 5-21000-OPS-SW 02,

Field Measurement of Surface Water Parameters When available, a multi-parameter
mmmumwmwmmmmm
chlorne (TRC) Refer to the multi-parameter measuning instrumefit manual for equipment
specific procedures. i -

Prior to the sampling event a D O and teniperature profile will be made st the sampling

location. Measurements to construct the profiles will be taken starting 14 feet from the .

b

e B BT SRR . eSS e 5
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bottom and taken at one foot increments to one foot below the surface The total depth shall
be recorded at this time This shall be done witha D O meter or a multi-parameter
measuring device Observation of the D O and water temperature may determine 1f a
Redox boundary exists RMRS personnel should be notified on a same day basis when one
or both of the following conditions exist

o Theres a 1°C or greater temperature change over 3 3 feet (1 meter) depth
¢ The maximum and mimmum D O measurements vary by more than 5 mg/L

If neither of these critena are met, samples will be collected, at the depths described below,
and composited (except 1n ponds of depth less than 4 5 feet) If one or both of the above
criteria are met, the collected samples will not be composited A unique sample number will
be assigned to the set of analytes for each discrete sample interval

o  When pond depth 1s less than 4 5 feet, a discrete suite of samples will be taken at
mid-depth

¢  Ponds with depths between 4 5 and 6 5 feet will be sampled at two intervals The
sampling depths will be separated by at least two feet Collect one sample between
mud-depth and one foot below water surface, and the second between mid-depth and
1 5 feet from the pond bottom If no D O or temperature stratification 1s indicated,
these samples are to be composited

o Ponds with depth greater or equal to 6 5 feet will be sampled at the following depths
- One foot below the surface
-  Mid-depth of the pond
- One and a half feet above the bottom of the pond

o Again,1if no D O or temperature stratification 1s indicated, these samples are to be
composited

When samples are composited, refer to Subsection 4 4 2 1, Sampling From a Boat, for

sampling procedures When discrete depth samples are taken, refer to Subsection 4 4 2 3,

Non-composite Samples

If a multi-parameter measuring instrument 1s available, follow equipment specific
instructions for determuning total water depth Special care should be taken to avoid excess
disturbance of bottom sediments when determining water depth by either method

ey R T —
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44.2

4421

Waur Sampliing Procedures - ’f .

When smnplescanbeeol}ectedﬁnmthqmromatg tetofsmnﬂpondsﬁ!omshore
without wading, they will be collected tn agcordance with Subsection 6.3 3, Sampling of
Standing Water, of 5-21000-OPS-SW 03, Swiface Water Sampling

Sampling From a Boat )

The followmng procedures describe the general activities to bé performed when water
samples are collected from a boat. Ausampﬁngwmmwm%eper&m&omtmm
of the boat foethsshaﬂbemandfaﬁemdwlﬁkmﬂiﬁbmt,perpmyect—speeﬁc
Health and Safety Pian. mﬁeldmmméqgoxymmmm
specfic conductance, dnd pF, may mmﬁhmmﬁ@mﬁw
measuring device , if available or.on shote. Alkslsty and titat ressdual.chonine (TRC) wall
be measured on shore.

. Couwwm&mmprymbmf&esmpleMegthepogd
surface, takifig care not to {niterfere-with the W@fﬁemm =
contaner

. IfmmﬂnWWMngmmW
collect water for field parameters. mwémmummon
rodthhacfamp&amholdaglausﬂnphﬁwsecwdy Built intp the framé
oftherod:sanoﬂwrrodwnthabdimthetopendanda%mﬁoncupmt&ebomm
end Towﬂeﬂampk,hwu&mmmcmﬁp&mdmmhbﬁ 3
mmmdmmmmmﬁdbymfhmbbhswmmmﬂt
surface When bubbics have stdpped, rotats the ball clockdae to closkthe lid. The
mkbﬂem@mhmdmmgﬂéﬁwmemi;‘m&rﬁemkm
mmbreakablesmbcoﬂmwwhﬂemmmng%nofﬁcmplem
thesmplewnmmmﬂiemhmcmmshmforpsfomnfﬁeﬁm
measurements

. Ifmulu-puameureqwusmed,t}ambsampiefmﬂxﬂmuymm
measurements will be collected with a discrete sampler

«  Samples for analysis of all parameters except volatile orgahic compounds (VOCs),
&mmwdmmﬂm@mwam@m
Samples will be prepared.as follows ..

- AGeopumporequuﬂentpmsutncpwnp,witthlmgﬂmf
Teflon® or polyethylene mtake tubing will be used o collect the sample. The
nthke for the tubing must be attached to a water depth measuring-device so
mwmmmmwmwm&mm
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4422

- This samplhing device will be lowered to the proper sampling depth, as
described 1n Subsection 4 4 1, Field Parameter Measurements Samples
requining filtration will be collected first by pumping through a disposable
inline 0 45-micron filter Sample containers (except for volatiles and rad
screens) will be filled (partially for composites), capped, and stored 1n iced
coolers The containers will have been previously marked to permit ease 1n
properly filling to the appropriate volumes

The discrete zone sampler will be used to collect VOC samples by following the
above procedures The collected sample 1s carefully poured into a VOC bottle,
leaving no headspace If a VOC bottle 1s observed to contain bubbles after 1t 1s filled,
the bottle must be disposed of and replaced with a new bottle for use 1n sampling
VOCs will be collected at the uppermost sampling level if samples are being
composited

The water remaining 1n the discrete sampler after the VOC sample has been decanted
into the VOC bottle may be used for a radioactivity screen sample and field
parameters

Sample bottles partially filled will be composited with an equal portion of water
collected from subsequent sample interval(s) with the penistaltic pump

Field parameters shall be measured at each sampling interval in the manner
described above for the initial interval

Special care will be taken to avoid any disturbance of bottom sediments

Small Pond Sampling From Shore

Sampling of small (non-terminal) ponds will routinely be accomplished by collection
of samples from the shore

Field parameters shall be collected by the dip and transfer method, as described 1n 5-
21000-OPS-SW 03, Surface Water Sampling

VOC:s shall be collected by the sample container immersion method following 5-
21000-OPS-SW 03, Surface Water Sampling

01l and Grease shall be collected as described 1n Subsection 4 4 2 1, Sampling From
a Boat

Other samples shall be collected with the use of a Geopump or equivalent peristaltic
pump An adequate length of Teflon® or polyethylene tubing will be used to collect
the sample The tubing intake shall be tied to the end of a twelve foot stainless steel
rod

- A float shall be attached to the end of the rod and the tubing positioned in
such a manner that the sample 1s collected one foot below the surface of the
water The full length of the rod shall be extended into the water and the
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samples collected from the nudpoint-of the'dam side of the pond During
snowy or other hazardous conditions, the saniples can be collected from an
eastly accessible location away from the dam

4 4 23 Non-Composite Sampiles

The procedures for sampling without compositing are the same as 1 Subsection 4 4 2.1,
Sampling From a Boat, with the following exceptions

Samples will not be composited

Sample bottles wall be completely filled at each of the three sampled zones (see
Subsection 4 4 1, Field Parameter Measurements)
Each sample will require a separate sample 1dentification number

This method will require more samfle bottles than called for n the general
procedures. Arrangements should be made pnior to the samphng events to provide
for use of thas method

4 4 2 4 Collecting Spiit Sampies

CDPHE or the Cities of Broomfield or Westmnster may requiést that samphing be
performed from the shore so that CDPHE personnel may actvely participate in sample
collection with the surface water samphng teams, Therefore, when collecting split samples
m conjunction with CDPHE, the following guidelines may be employed

L]

Samphngwxubeperformedﬁomtheshom,lfmqu;ﬁed,mfweaﬂmrcondiuons
dictate
The location to be sampled will be designated by CDPHE
CDPHE and/or the of Cities Broomfield of Westsmunster and the contractor may
perform sphit sampling as described mn the following steps.
1  Sample bottles wall be filled by CDPHE or the field techmcian by taking turns
partially filling the bottles if requested, in the following manner:
o CDPHE wall half-fill a bottle, then the field technician will half-fill a
similar bottle

o CDPHE wili firush filing their bottle, then the technician will complete
fillng their bottle
2 VOC bottles will be filled in one step, not by half-filling bottles, as described
above

3  CDPHE may direct the order 18 which samples are collected.
The field techmcians will meastife &nd record field parameters
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4426

4427

5 When bottle sizes differ between CDPHE and sampling personnel, the bottles are
filled proportionately Fill both bottles 1/3 of the way for each depth, for samples
composited from three depths

Collecting Pre-Discharge Samples at Ponds A-4, B-5, and C-2

Pre-discharge samples will be collected at Ponds A-4, B-5, and C-2 at the direction of
RMRS The samples will be collected 1n accordance with Subsection 4 4 2 1, Sampling
from a Boat and Subsection 4 4 2 4, Collecting Split Samples, as applicable

Samples for Bacteriological Examination

Samples for bacteriological examination must be collected in bottles properly sterilized and
protected against contamination The preferred method 1s to scoop up the water with an
open bottle just below the surface of the water This method 1s usually used when sampling
from a boat While the bottle 1s open, both the bottle and the stopper must be protected
against contamination A small amount of water should be poured from the bottle after
filling to leave an air space for subsequent shaking 1n the laboratory The bottle should be
closed at once Additional information concerning Bateriological Sampling can be found 1n
5-21000-OPS-SW 07, Collection of Tap Water Samples

Samples for Dense Non-Aqueous Phase Liquids (DNAPLs) and Light Non-
Aqueous Phase Liquids (LNAPLs)

When an occurrence of DNAPLs and/or LNAPLSs 1s suspected, by visual observation,
detectable odor, or 1s a known spill, 1t shall be sampled The appropnate method for
detecting these layers 1s discussed 1n SOP GW 1, Water Level Measurements in Wells and
Piezometers LNAPLSs shall be collected with a bottom valve bailer or penstaltic pump
DNAPL:s shall be collected with a bottom double check valve batler or peristaltic pump

Water contaiming LNAPLs will be checked for the presence of DNAPLSs by lowering the
pump 1ntake or bailer to the bottom of the pond and collecting the first water from the
bottom of the pond 1n a 1-liter glass container The container will be mitially checked with
an organic vapor analyzer (OVA) for the presence of organic vapors The liquid in the glass
container shall be allowed to stand for 15 minutes and visually observed for the presence of
separate phases If no DNAPLs have separated out of the solution after 15 minutes, the
water will be presumed free of DNAPLs
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Inallcasw care shall be taken to carefully lower the bauler into the water so that agitation ‘
oftheunnnscxblelayensmimmal Any bailer used to collect immiscible layers will be
dedicated to the pond wiuch 1s sampled. Penstaltic pumps will be equipped entirely with
siliceous tubing when sampling immuscible layers. qupment used for

collecting mzmsc:blelaymshailbedeemtammatedpﬂormﬂaﬁermudmnbedm

SOP GW 6, Groundwater Sampling Immascible layer sampling shall be performed as

follows

s  Dedicated bailers wall be removed from the sampling site and decontaminated as
specified n SOP GW 6, Groundwater Sampling Dedicated pump tubing if used
shall also be decontaminated prior to use

»  For light non-aguegus phase hquids (LNAPLS), the bagler will be carefully lowered
to the mudpoint of the immuscible layer arid allowed to fill while it is being held at
thus level Thebaﬂetmustbelowmdmtoﬂxetmmmfﬂehycrslewlysoﬁm
nummal agitation of the immuscible layer occurs. Pam;pumpmakesmnalso
be lowered to the midpomt of the immuscible layer whien tded

o Ifa DNAPL layer is being sampled, either the double check valve badler or penstaltic
pump shall be used The bailer will be lowered iht the water until the bottom 1s
encountered. Penstaltic pump intakes will also be Jowered to the bottom. Care must
be taken not to submerge the pump intake 1nto, or-drsturb the bottom sediments. .

¢ At no time should the bailer or line be allowed totguchthegmundorcomc m
contact with other physical objects that might introdicescontaminants o the
sample

+ Immedately after sampling 1s completed, all equipment shall be decontarmnated
Siliceous tubing used with penistaltic pumps ‘wall be discarded.
45 Decontamination

Decontammnation shail be performed before and after all;samplmg and data collection
activities as described m SOPs FO.3, General Equipment Decontanination, SOP FO 6,
Handling of Personal Protective Equipment, SOP FO 7, Mtgaf Decontamination
Water and Wash Water, and SOP FO 9, Handling of Residual Core and Laboratory
Samples

8 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance (QA) and Quality Control (QC)activities will be accomplished
according to applicable project plans as well as quality requsrements presented in this

procedure
®

, it
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"'I'he Quality Assurance Project Plan (QAP)P) outlines program-wide quality assurance
objectives and 1dentifies organization and responsibilities for attaining those objectives

The QAP)P also defines general QA methods to be implemented on projects However,
each project's Quality Assurance Addendum (QAA) defines project-specific organization
and responsibilities, and specific methods and frequencies that will apply to a given project,
such as QA audits and QA samples

QA samples fall into five categories

e Duplicate

e Matnix spike

o  Matnx spike duplicate
o Equpment rninsate

« Laboratory replicate

SOP FO 13, Containerizing Preserving Handling, and Shipping of Soul and Water
Samples describes the general handling of samples Applicable project plans specify QA
sample functions

51 Duplicates

Sample collection procedures for QA samples, will be the same as those described 1n
Subsection 4 4 2, Water Sampling Procedures Duplicates are obtained immediately after
the suite of analytes that they are intended to duplicate have been collected

52 Equipment Rinsates

A ninsate sample from sampling equipment 1s intended to check for potential contamination
of the sample by the sampling equipment The rinsate will be taken after decontamination
and prior to the sampling event The rinsate samples will be analyzed for the same
parameters as the surface water samples

The rinsate will be taken using the same equipment to be used in the sampling event

Except for VOCs, the penstaltic pump and tubing shall be used to pump out of a contaner
of distilled water into an 1dentical set of sample containers as to be used for the actual
sampling event A new disposable filter will be used as part of the tubing assembly when
collecting rinsates for dissolved constituents For VOC:s, fill the discrete sample bottle, from
the discrete sampler equupment, with distilled water and pour into the VOC bottles using the
same procedure for collecting VOCs as given 1n 5-21000-OPS-SW 03, Surface Water
Sampling
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6 DOCUMENTATION . “ * .
The Surface Field Collection Form (SW 8A) wall be used fer docuthentation of pond
sampling activities .
7 RECORDS “
The fonomngdocunwntsgenerateddmmgﬂxeperfomgfthumwedmmustbe
controlled as follows _
Field Collection Form QA : - % Original to customer :
SWsSsA e Copytohemdby« P .
! snbcontractor
v« RMRS Document .
i Control
Contamnants of Concern QA , . Original w/saﬁple(s) )
) COPY ,10 cnstoma ] .
RMRS Docunyent

'

b

=
&
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Form SW 8A
Surface Water Field Collection
Sample Contractor Sampler 1
Collection Date/Time Sampler 2
Sampler 3
Sample Event # Sample Type
Project Disposition
Location Sample QC
Result Expected O Yes [ No Sample QC Partner
Event Comment
Field Measurement Resuit Uit Derivation Code Derivation Comment
DO mg/L HORIBA
pH su HORIBA
sC mS/cM SC METER
TEMP (AIR) C WWR
THERMOMETER
TEMP (H20) c HORIBA
GAGEHT ft GAGE
TOTALIZER No units DIAL
Bottle Bottle Type Field
Line item Disposition  Collection Date/Time Volume  Preservative Fiitered Matrix
Sampler/Date

Reviewer/Date




