
Water Quality & Hydrology Group 
PROCEDURE TRAVELER 

Th~s  fwm is from RRESAVQH-QP-023 

Pert 1 (completed by m y  group eu~ployec) 
Procedure number: 0 

Procedure title: $mpllng Wng FIunp 
Action Requested New procedure Major revision of existing procedure Deletion of exisling 
procedure 
Description of and reason for action: Quick-change revision of exislrng procedure (parts 3 and 5 N/A) 

If Yes, ass~gned preparer: -Jeff Wa l te rsche~d .  Affected teams, programs, groups, or individuals required to 
review this procedure and others who should review il (see procedure page 5): 
Required reviewers: Optional reviewers: 

Jeff Wallerscheid ->J Steve Rae 

- Mike Alexander 
Slgnalure Name (print) 
Part 3 (eomplekd by preprlrw ur other qunlificd safety reviewer) 
1 have evaluated, according Zo R8EWQH-QP-023 and LIR300-0CL01.0, the risks inherent in performing this 
procedure and have docume on the Hazard Control Plan form, or referred to a plan that covers this type or 
work. 

- Mike Alexander 
Name (pr~nt) 

g,&@v' 
ate 

Draft p~epared and sent for formal review on: -311 9 ! 0 4 .  Cornmenis resolved on: 0 3 / 2 3 / 0 4  . After 
comments have been resolved wilh each reviewer, obtain signatures of the reviewers in part 5. 
Part 4 (siprd by safety, off~crr or grnup lender) 
I agree thal the appropriate safety-related aclivilies and appropriate nsk level were identified dunng Ihe hazard 

Mike Alexander 

k v e  Rae. Group Leader 

1 Sianalure Msm iwint) Date 
I - =  .. , 

Preparcr: Aflcr all reviewers havc signal above scctio~r, submit this form wih copy ofdrafl and Gnal procaiurc lo 



GROUND WATER SA MPLlNG USING SUBMERS!BLE 
PUMPS 

This RRES Warzr Quality and Hydrology Group (RRES-WQH) proccdur-c 
Pu~-pose Jescrilws [he pr.oczss for collecting, documenting, and submitting gsc~ndwncer-  

samples that are collecred from wells using subm~rxible pumps. 

This procedure applics ro the RRE.5-WQH staff, contractors, and studcnt.5 
Scope assigned to coilec~ groundwater samples Froin wrlls using submersibfe pumps. 

This proccclurc xlJrcs.ses thc following major topics: 
In this 
proredurc 

{ V a t u -  Supply Cnllecrim I 7 
Purgine Wells for Kenrerenrat iw Grnundwnter S a r m l c  1 9 

Topic 
Gzner:!l Ini'mmatinn .\bo~it This Procedure 
Who Rzqu~i-es Tra~n ing  lo This Prcwdure'! 
Prepmatims for Sarnpl~nr 
Prcnar;lt!ons fw Water Sunalv Sarnulinu, 

Rscord.; Res~ .~ l t~ns  from this  Procedure 14 1 

See Page 
7 
1 
3 

5 
6 

Control Plan 
Init~:~l risk = rncdium. Residual risk = Low. Work p r n i ~ s  rcquil-4:  11one 
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General information about this procedure 

This prmedure has the following ar~nchmenrs: 

This table l ists thc revision history and effecl~ve dares of this procedure. 
Ilistory of 

The. following personnel require mining hcforc implcmrnting this prmebur-r 
IVho requires . KRES-WQH staff  and con t~xmrs  assigned to collect groundwa~er 
training to mrnpls.; from ~vclls using submers~blc pumps. 
this ~xocetfur-c . Those who panicipate nnd assist in the  held collect~on of ~ruunclwatcr  

samples from wells using wbrncrsiblc pumps. 

Training 
inethocl 

Thc mining method for lhis prcvcdcux 1s on-the-job t r ~ ~ i n i n g  by a prcvinusly 
 rained individual and is documcn~ecl i n  x ~ o r c h n c c  wi th  thc procedure Fur- 
training (RRES-'LVQI.1-QP-024). 

In a r l d ~ t ~ o n  to tmning  ro this pr-ocedurc, thc. following training i s  also rqu i red  
Preret[~lisites prior ro perfomling thls procedure: 

Training as specified in m H - S O P - 0 0 3 ,  Gznersl Field \ L w ,  and 

Grounclivater: S~thsurface water in the saruratcd zone frcm which wells and 
Definitions to spnnFs Jre supplied 
this procedurc 



General information, continued 

RRES-WQH-SOP-049.0 
Page4 of 14 L 

All ciircctivcs in  RRES-WQH-SOP-002, Grmrcd Ficld Work ,  and i ~ s  addendunis 
Xo te ;11-c cspl~cil ly included i n  t h i s  procedurr 

A c ~ j  ons spe" fied ivithin r his pr-nccdurc. unless prsrxdcd with "should" or- 
"rnay." arc to be considered ma11chor.y ~ u i d a n c c  (ix.. "shall"). 

Fticctive d 3 1 ~  r \  G r v q  Lr:~dzr 
dppruva! bare. 

JVater Quality R I-lydrology Grorip 
Los Alamos National Laboratory 



Yrcsamplitlg 
reviews 

1 Ff'atcr Qllality & H y d r o I o p ~  Group 
Los Alamos National Laboratorf 

Lnexperted 
issues o r  
conditions 

Prior ro the day of' sampling, rzvizw sarnplins plat~s and Anidytical R e q u e s ~ s  
with thc Envimnmenral Survc.illancz T c m  Leader oi- his dzsignec. 

Preparations for sampling 

Efltlcrl\e d m  IS Group L E J ~ ~ T  
approval datc 

Ensurc that proper samples; will bc cvi~cctcd according to the sampl in~  
plan.  
I>iscuss a n y  issues rel:itcd t o  samplc crjllection or the sampling site. . Uocumenr this meeting by hnvinz ~ h c '  Environmenral Surveillance Team 
1,eadr.r or his designcc sign initla1 the Xnalytic:d Kzclut?s~s. 

KKES-JVQFl-SCI1'-049.0 

Alternatively, discus.; blocks of r;tatlons and document the review by an t r n ~ i i l  
from thc Environrntmtal Surveil lmce 'Team Lcadzr ur  his dcsignec. 

Page 5 of 11 

If any unexpscred issues arise in thc field thnr cause a significant var-tation in 
sample collcc~ion protocal, conract the Etivi~-onrnciltnl Surveillance Tenrn Lcndcr 
nr his  designee LO rcsdvr: these issucs prinr to ccm~inuing  with snrnpling. 

If c~nusual conditions at the snmpling sirc m i ~ h t  ;Jt'cct t h t  sumpling, discuss 
these with the Enviranmcntal Surveilln~lcc Teilm Lcacler or his desiznei: :lftc'r 

wmpl in2 to provide this inforniation. 

The equipmenr rlrcdeci for a sampling ac i iv i iy  is give71 in A ~ t x h n l c n l  1. 
Equipment and Supplies Checklis~. 



Preparations for water supply sampling 

RKF,S-M'QII-SOP-049.0 I ETFcctiw d m  1s Groql Lzallpr 

Pam 6 of 14 approbd Jaw. 

. \ I 1  rriunicipalitics and acc01-d pueblos shall be contacted aL lcast one w x k  
I'resa~tipling (7ckrys) prior. to sampling ro obtain approval for the sampling ?ucnt and schcdulz 
notifications an wm~,  At'ttrr obtaining approval from the qqxrspriate municipality or pueblo 

reprcwnrarivc, rhc ?i.2/lED-08 shall a h  be notified of the sarnplina event at 
least 7 days prior.. FMV-2 shall be c o n t ~ c w l  at lcnst 24-hours prior ro sampline 
at Fenton Hill. No escort is requircd f ~ r  srimpling at the Fenton Hill wnccr sysrcm 
wiih  ~ht: sxception of wellhead sampling (sarnpk coll~ction in the well house). 

Water Quality & Hydrology Group 
Lo$ Alamos National Laboratory 

Before conducting any  drinking water sampling. the smplc r  shall contact the  
Notilkalions iirlli~its depilrrmant at the municipality or thc environment depnrtrnent at  the 
m c l  chccli-ins accord pueblo LO arranze for an tsuorr. No sampling nt any warer supply systcm. 

with  he cxczptior~ of Fcnton Hill, shnl[ hi: conducled without an escort. An 
CSCOII IS only required ;it Fentc~n Hill when the sampling is being conducizd a t  

the well housc. 



Water Supply Sample Collection 

I \\ nter Qrlality 8. Il~droiogg Group 
Los Alamos Natronal Laboratory 

Once accompanied by a represzntntive from the municipality, accord pueblo. or 
Before FMU-2. the sampler shill1 survey thc fac~llty's e n v i r ~ n i n c n t .  for any potzn t~a l  
entering ha~ards. 

Fi ; tcr l re J,lrr: I S  Group L m d ~ r  
3pprflvill dnlc 

sample 
Ths san~pler  shall take notice of all clecrrical. rnschnnical, b i d ~ $ c n l ,  and Iocat ion 
chc.micn1 systems. 

Page 7 of I1  

If  the sampler observes any  unusual or polzntially hazardoiis conchllcm, then thc 
sarnplcr shdl: 

stop all samplinp nctivily 
I c ~ v e  the a r m  imn~cdiately 
contact the  appropriate r c p r e s c n r a ~ i ~ r e  

Waril- supply wils arc p u ~ - y d  prior to snrnylinr, as somc of ~ h c  w l l s  are 
Water supply opcrrrtlsd infrequently (1-or a a ~ i p l t ~ ,  0- 1 and G-5A). 
well 
prepax-ation Prior to simpling. each warcr supply well shajl be nm for a minimum of 1 hour 

before sample collection. This will purge water i n  the well and piping so rhar 
samplzs collecrtd arc reprcsen[ntivc of  the water i n  thc fo~.mation. 

To collel;~ thc sr~mplc, i n s ~ ~ l l  n t 2 1 . 3 ~ ~  nipple on hosc bib. Twn on the box bih 
and allow the wilier to run  freely from the srlrnplc tap for 3 nlinimurn or 3 
rninutcs before collcc~ing samples. 

Prior to sampling, erlsure that there is a process for disposing purzcd tvater, .An 
L)isposal of NOI for disposal of purge warcr i s  i n  place for many  wells. Verify that this is thc 
water pul-ged case for wells you are sampling. 
from wells 



Water Supply Sample Collection, continued 

RRES-\II'QH-SOP-03'>.0 

If the facility has bcen derc~mincd to be safe for en t ry ,  then thc sampler shall 
Sampling proceed with sample collection by perforniing rhc following steps: 
p I-ocess 

Step I~ction 
I Wear noisr protection in \.t:elI ~ O L I ; ; ~ S  and booster stations whenever 

1 the pump mornrs are in opcraLion. 

I ;sample cnllection. ' T l . 1 ~  on thc samplc lap and ailow the w-varcl- to ~ x n  I 

J'ajir 8 of 14 -. ; 

E!'fccaivc dale IS Group Leader 
approval date. 

I I kee lY  for a minrmum 01 3 minutes hrfure collectin? sample:-;. 

I 4 ;Collect samplc using correcl s i ~ e  and typc of conlainer for the 4 

Wntcr Qtlnlit?; B I-Iydrnlogy G r o u p  
Los Alarnos National Laboratory 

!analyiicsl method. 
S IP~-serve tlw sarnplc w i n o  .- thc corrccr type and  clliantily -- of Freserva- 

9 Smc  the snmplc in an ice chest duriny transport and maintwn sample 
at 4 dezrces Cklsi~~s. L'sc "Blue" ice or rqual; do not use iw cuhes or 
block ~ c c .  Pru~cct $ass cnntaincrs from b r e a k y e  with packin? 
rnatcrial. 

6 

Jinlny przservdion. 

Dry samplc cant;i~nc?rr and apply ch&n of cuslody lapc. ------- - 

1 Record all sampling inforin,~~~urr In :I c,lmplin~ log book and OTI rkc 
,Lnho~-ii~~>rv's sample C t w n  of Ci~stocl!: f r m n .  



Purging wells for a representative groundwater sample 

I Water  Quality B Hyd~.o log  Group 
Los Alamos National Laborarory 

Groundwater that remains i n  the well casing is subject to chemical rexrions ovcs 
IVhy are wells time chat may alter its composiiion. This water may not he 1-epresencative of thc 
purged ? L V ~ I C ~  in the  aquifer. 

Upon exposure to armospheric pressure and osygcn, rhe ipuniiwater 's  
oxidation-reduction potential [ORP or- Eh) and hydrosen ion activity (pH) 111ay 
change. The solubility of some chcmic31 cons~ituents  may then c h a n ~ e ,  resulting 
in wafer chemistry different from that  in thc aquifer. Reactions of the ivvarcr wirh 
casins material and 'oactenal activity may also arfect its composition. 

Efkcr~ve d n ~ c  i s  Giotlp Leadcr 
apprnvnl date .  

The type of pump  (or othor sampling dcvice smh  as a hnilcl-) used for sampling 
Low flow and thc pumping rate affect turbidity of umcr  i n  the well c a s i n ~  :md rnay 
purging ir~troclucc oxygen into the w m r  s:rmplzs. Pumpin2 at lower rates and with little 

drawdown produces nmrc representative groundwater samples 2nd may allow 
sample collection after purging Iess r h m  three casing vollmes (Pu1.s: ;md 
Barwlona 1996). 

l<HES-WQII-SOP-OJ').O 
Page 9 of 11 

Idcially. ;I well should be pursed a t  n low f low rate and w ~ t h  littlc drs\vdov/n until 
the  dissolved oxygen and turbidity ~ t ~ b i l i z e .  Orhcr parnrncrers - water 
titrnpernure, spec~fic conbucrn~~ce. and pH. are less s m s i l i v c  indicators of 
formiltion ivaler. 'I'hree casing volc~rnes is n L I S L I ~ J  ' twg~t  Enr pur$r.g. Low-flow 
purging methods may also be used to ensure that the  s a n ~ p l c  is representative of' 
the aquifer being ssrnplcd. Such sampling n~etliods shall compIy wiih SWIEI) 
guidance (NMED 2001) to the exrent practicdde. 



Eifec~ive dxe  is Croup L e ~ d c r  1 Wntcr Quality & Hydrology Croup 
appruval d ~ r e .  I Los Alamos National Laboratory 

Purging wells for a representative groundwater sample, 
continued 

IAW 1 ' 1 0 ~  The fulluwing. N>ED smbilizarion and purging guide1ine.s apply to the va r i a~ ion  
purging. -, con't between three pnrarnerer. values taken fivc minutes apui-t (Rom liiebsorncr 2003): 

Purging guitleIines and stabilization criteria for the field parameters 
(NMED, 2001) 

Purging Characteristic I Purging Guideline 
Purlre ratc t 

1 Field ~ a r a n 6 t e s  (measured every I Stabilization Criteria 



Purging wells for a representative groundwater sample, 
continued 

Water Quitlit? cY1 IIjdrology Croup 
Los Alarnos National Laboratory 

Wells sampled with submersible pumps will generally be sampled artel- pusglng 
Steps to purge of three casirlg volumes hccause these pumps have high flow rates. 
ik well 

To purge a w l l .  pe r fom the follow in^ srcps. 

Step 
1 

7 - 

3 

appraval date. h g e  11 of 3 1 
Effective date is Group Lexkr 

Action 
Measure and record on the Groundwater Sampling Log (Attachment 
2) the depth from rhe top of casing (TOC) to the water tabIe and 
obtain the total well depth from well constl-uction dingrms. 

It13 ES-IVQH-SOP-049.0 

( Measure height of TOC above ground surface. 
. Make sure to adjust well and water depth to the same datum 

(land surface or TOC) to determine water column height. 

Fill out Groundwater Sampling Lag and casing volume 
calculation on the Well Purging Worksheet (Atrachmen~ 3). 

Calculate the volume of standing water by multiplyng the height: of 
fluid in feet by the factor in the table at the end of this section. 
Record calculations on rhe Wet1 Purging worksheet for this purpose. 
Example: I F  a casing has ;I diameter of 4 inches, n total depth bf 55 
ft.. and a de.pr1-1 ro water level of 15 Tt.. then the total casing volume 
would bc: 

55-15 = 40 f t .  o f  warcr column in well 

I Ideally. 3 casing volumas nccd IO be purged, therefore 
20 x 3 = 78 total gallons ncecl lo he puiyad before collecting 
a sample. 

Assess pumping rxtv.  

Begin pumping at a slow rate and increase rare i f  drawdown 
is small. . Xsver decrease pumping rale after observing [hat drnwdown 
is roo _mat; the well wiil not rixovcr and turbidity will not 
be reduced by decreasing pumping rate. 
Try not to lower the water level over o large part of h e  
screen or decrease the water column by over 25%. 
Ideally, pumping ralc shoutd be low enoush so that 
drawdown is less than 0.3 R in a shallow well and little in  a 
deeper well. This may not be possible for all wells. 



Purging wells for a representative groundwater sample, 
continued 

Erf?c:~vr dar t  15 Group L n d e r  
3pproval datc. 

Steps to purge 
a well, con't 

Wnter Q~lality cY: CIpdrology Group 
LOS Alnrnos National Laboratory 

Step -- 
4 

.\ction 
Calculate d i schary  rate: 

) ' i l l  a one-:allon bucket 
w Rccord r t~c r i rnc requ~red~o  hll thehc~cket  
w Repeat three limes and average the gallons pumped per 

mi nutc 
OR 

U s e u n i n l i n e f l o ~ ~ f m e l e r .  
CaIculi\te rime required to pump total requircd \,olume: 
purge ~ i m e  {~ninutes) = casing volume (~nl lons)  4 discharge rate 
(g~l lons  per minute) 

Periodically monitor water level durins pumping filbv~it cvcry 5 
minutes for the ! k t  h d  f hour 2nd cver-y 10- 15 minutes there;lfter'), 
Vaiodic~lly measure and record LurbicliLy. 1crnperalurc, spccit'ic 
conductnnce, pH, and dissolved oxygen ( i f  possitdc) about every 5 
~ninmrs  fnlr ihc fir-st hnl P hour a n d  evcry 10- L 5 minutes ~hcrmftcr.  as 

Determine qu~inr i ty  of u ' a t ~ r  purged to that point by 
avcrasing old and new clischary rates 
Kedctcrminc timc to pump t c . 1 ~ 1  rcquired volu~nc 
Record all calculations on field sheet or log book 

p i - x n t  purge volume (pllons) = [previous discharge rate + present 
discharge rntz] (gallons per minute) x Y2 x elapsed purEe rime 
( rn inuml .  



Purging wells for a representative groundwater sample, 
continued 

I IYutcr Quality S II!.dr-olog' Group Effcctivc d m  is Group I-rndcr 
Los Alnnos Nat~onal Laboratory i n ~ p r o v s l  d ~ [ c  

Steps to purge 
a wel,, c o n  :' 

RRJ?S-JF'QI I-SOP-049.0 
Piwe 13 of 11 , 

Action 
The well is ready to snmple when: 

A mil-limurn of three c:~sing volumcs of  v~.atet have been 
extracted at  a low flow me, or 
.N?er purg ins  one casing Y O I L I ~ C  ilt a low flow rate, 
drawdown, rurhidity (and dissolved oxygen, if measured) 
have ,~tnbilizcd. 

Turbidity has s\abilizc.d ivl ien thrcc readings show a total ranpe of': 
- Xu nmrc t h a n  10% ii turbidily is a h o w  I D  YTIJ, 
. Yo mor-c rhnn 1 XTLr if Ixt\veen 5 and 10 KTV,  or 
. So more than 0.5 9 T U  II '  turbiditv is below 5 3'L.T. 

Record on Ciroundwn~er Sarnpl~nz Log [Anachment 2) :  . Final, stnhle re;rdinzs of tui-lidity 
Tcrnperaturc 
Specific cond~ictnncc 

- pH 
Dissolved nxyg,rn {if measured) 

Rzcim! on W d l  Purging Wolksliect (A~ tachrncn~ 3): 
'rota1 vnluinc ~ L I T - ~ S C ~  (the nurnbcr of casing volumes purged) 

Priix lo sampling, enslire (hat thcrc is a process for disposing pursed water.  An 
Dispo~al of KO[ I-or cli,~posaI of purge water is in  place for many wells. Vei-IIy that this is the 
water purged case I ~ I -  wslls you  ar-c sampling. 
from welis 

To determine casing volumes, use the follorving f'xmrs in thc q u a t i o n  in  

water volumc 
Gallons per 
linear foot 

1.47 
2 0.16 S 2-6 1 I 
1 
3 0.37 10 4.08 

0.65 -1 12 5.38 A 

Well Dinmeter, 
inches 

b 

Gallons per 
linear foot 

0.04 

in well \Yell Diameter, 
inches 

1 



Records resulting from this procedure 

Thc following  cords p c m e d  as a resull of th i s  proccdurc arc ro be subnittcci 
Records 2s records to the  Records Coordinator: 

166321
Text Box
 Click here to record self-study training to this document.

https://tvprod.lanl.gov/tv_server.asp?ls_action=trng&ls_course=31214


EQUIPMENT ANL) SUPPLIES CHECKLIST 

Equipment for purging wells: 

wokr  iwel measurement device (Sze RliES-CVCjFI-SOP-045, !,C'cuer Lirwl  :I,lr(isurmerrrs) 

poitabla generator 

flow measuring equiprnen~ 

c~dcularor 

f uid Ievzl m z a s ~ ~ r e m n t  record forms 

field forms 

nitrile gloves 

keys 

I hcr~namc tcr 

s1:eci I'ic conductance: meter (and 2str.a cup  j 

s~andard reference solutions for calibrating specific conducrance and pI-1 n7.21e~s 

Kimwipes 

pH meter {and esrr;~ prolx)  and solu~ions 

sa kt y glasses 



Equipment for sampling wells: 

\ V f i k r  Qu:llit! A I IydroInqy Grorrp 
Los Alarnos National Laboratory 

RKICS-bVQ~-sOY-()J~.() 
Attachment I,Page 1 of .I 

Equipment and supplies  checklist, continued 

Eiftxhic dale i s  KRES-iVQII G r o u p  
Leadcr approval dntt?. 



Time PH l'emp 

I 

Cond - Turh. 

----- 

-- 

Dis.0: Discharge 
Kate 

Water ' 
Letel 

I 

I 

1 
PULS AI'JD 

Yo tes 
---- 

---.- 

- 

- 

[ I  9861 BARCELONA 

- 

- 

L---L-- 

I 
- 

- 

I 

-__I___------ 

I 



I -1 

Intermediate purge volunle and remaininn, purge -- .- time calcuiatinn 
b r c \  \nus d l w h a r g ~ ~ ~ t e  (ggm) 7 7 

/ :ltc.t- Qualit* Hj(11.oIo~y Group 
~ o s  ~ ~ a r n o s  Elat~onal Lnboralory 

I = Remaining purge time ( in ln;~ 

httscl~nwnt 3. Page 1 of 1 I 
Ef fccr iw dorc i s  Group Le,rdcr 
a ~ p r w a l  d m .  

I 

i + Prescnt discharee rate (gpn?) 
I 

KKE:S-\VQH-.5 t)P-o4Y . I )  ) 

x Elapscd purgt: ~ i n i ?  (minutes)  

I I I = Kcm3inin.g purge rnc (rnin)  I I 
I 

i 




