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This RRES Water Quality and 1-Iydrology Group (RRES-WQH) procedure 
describes the prcmss for collecrinn of groundwater samples using bladder 
pumps. 

l~iitial risk = mediunr. Residual risk = Low. Work per-rnils required: none. 

'I his procedure applies to all RRES-WQH staff, contractols. and students 
assigned to collect groundwater samples from wells using bladder pumps. 

- 7  

1 his procedure addresses rhe following major topics: 

First authorizarion review 
suhsequcnt aut horizations,am 

Topic 
General Infornlation About This Procedure 
Who Requires Training to T h ~ s  Procedure? 
Preparations lor Sampling 
Purping Wells for Reprrsentativc Groundwater Samples 
Operating Pump at Well Sites 
Records Resulting from this I'rncedure 

rom group leader signature below; 
. ~ p  office. 

' See Pago 
2 
2 
4 
5 
10 
14 

/ 

CONTROLLED DOCUMENT 
Th~s  copy is uncontrolled ii no signatures are present or ~f tine copy oumber stamp is 
black. Users are responsible for ensurmg they work to the latest approved wwsmn. 

1 hc hward svaluario~l associated ~vith this work is clocumentetl in ICRES-IVQI-I- 
SOP-002, Attachrnerlr I ,  and RRES-WQH-SOP-043. Attachrncnt I .  



General information about this procedure 

I RRES-WQH-SOP-048.0 
I PaosL of 14 

Attachments This procedure has thc fbllowing attaclunents: 

ESf"ct~vc date IS Group Leader W.1tc.r Quil tit? c! f i  drology C r o u p  
approval Jatc. Los Atamas Natranal Laboratory 1 

J 

History o f  This [able lisrs the revision history and ef'fctivr dates of h i s  procedure 

Nurn her 
1 
7 - 

i 3 
4 

revisions 
I Revision 1 Date 1 Description Of Changes 1 

procedure 

Atti~chment Title - 
Equipment and supplies checklist 
Groundwarer sarnplins log 
Wcll purging worksheet 
Prrssure sytzn~ di.1- , cram 

Who rcquires The following pe:sonnel require training before implcn~enting this procedure: 
training to this . PJaS-WQId staff: contracloss. and studcnts assigned to collect 

groundwater samples from wells using blarldcr- pumps. . T'hosc who participate and assis1 in thc field collection of groundwater 
samples ti-om wclIs using bladder pumps. 

2 1 
-2-J 

1 '  
I 

The training nlerhod for  this procedure is on-the-job training by a previously 
trained individual and is documented in accordance with the procedure for 
training (KKFS-LVQH-QP-024). .-. 

Prerequisites In addition ro training [to this procedure. [he following training is also rzquired 
prior to pcrrbrniing rhis p ~ o x d u r e :  

- RKES-WQH-SOP-002. General Ficjd Work 
. RRES-CVQH-SOP-043, F'ressurz Sysrern Use for Grou~ldwater Sampling . -- MS-WQH-SOP-020, Custudv. Packaging, and Transportation OF - 

Samples 



Water. Quality LC H.drology Croup EtTcctive claw is C;roup RHES-WQM-SOL'-048.0 
Los Alamos National Laboratory ) Leader approval date. P a m  3 o f  14 

General information, continued 

1)efinitions to Groundwaier: Subsurface nater  in the saturated zone from which wclls and 
this proccduresprin~s are supplied 

References l ' h e  follo\\:ing docummts are referenced in this procedure: 

LA&L-RRES-WQH-SOP-002, General Field Work - -- --- 
RRES-WQH-SOP-043, Pressure System Use for Groundwater Sampling 
RRES-WQH-SOP-020, Custody, Packaging, and Transportation of 
Samples 
LANL-EM-S-TP-(103, RO, Chain-(,f-Cttsrrx-&fi>r Emironmc.n~n/ Srrrnpieu 
USEPA SW-$46. Tesl !kferbm/.yfbr Ev~~ltiiUiitg Scdid Wmte ,  3rd edition, 
C.S. Envisonmental Protection Agency, Xovcmber 1986 p 1 1 A.3 
USEPcVS30-R-93-00 I .  KCRA C;'~m~nc/-u~arer ilfinirorir7g: Drr@ 
' l i~i~hizicd Crr(ic/~r,lcc., November 1992 
LIR 402-1 200-0 1 Pressure. Vacuum, and C y e e n i c  Systems - 
LIR -.--.--- 404-00-02. General 'LVaste -- Manapement Requirements 
LIT: 404-504 I ?  Water Pollution Conrrol -- 
L.IR 40510-01. Packazinq and Transport 
New Mexico Environment rkpartment: Hazardous Waste Bureau 
Position Paper, October 30. 200 I ,  "Use of Low-flow and Other Non- 
Traditional Sampling 'l'echniqucs for RCRA Compliant Groundwater 
Monitoring": 15 pp. 
Puls, R. W.. and b1.J. Bascclona, April 1 I-196, 'iL,ov.~-t:iow (Minimal 
Drawdown) Ground-Water Sampling P r o c e d ~ r e s " ~  U.S. Envirunmenral 
Prorrcrion tlgcncy. Office o f  Research and Developmenr, EPA 
Groundwater Issw, EPl-\/504/S-95/504, 12 pp. 
Riebsomer, E,, Chemistry Variation during Purging of Alluvial Wells at 
Los Alamos Xational Laboratory, I,os Alamos National Laboratory 
Report LA-L'R-02-7605, May 2003. 
MONOFLEX, Isomega Bladdcr Pumps, Instruction Manual 
TIMCO. Isoinega Bladder Pumps, Instrucrion Manual 

Actions spccificd nithin this procedure. unlebs preceded \virh '-should" or "may, \, s o t c  
are to be co11siderc.d mandalory guidance (i.r., "shall"). 



I RRES-WOH-SoP-OJ$.fl I Effective date is Group L m k r  I W ~ ~ t c r  Qunlicy & Hydro ln~y  Group I 

Preparations for sampling 

% I spprubal dolt. Page 4 of 14 

Equipment The equipment needed for a s a m p l i n ~  activity is given in Attachment 1, 
nccdcd "Equiprnsnt mil Supplies Checkiist." 

Las Alarnos National ~ a b o r a t a j  



Purging wells for a representative groundwater sample 

Water- Qualily & Hydrology Group  
Los Alarnos National Laboratory 

Why are wells Groundwater hat remains in rhu well casing is subject ro chemical reactions over 
purged? rime that may alter its composition, This watcs may not be representntivc of the 

water in the aquifer. 

Upon e s p o s u c  to arr~ospheric pressure and osysen.  [he youndwarer 's  
oxidation-reductiou potential (ORP or Eh) and hydrogen ion activity (PI-1) may 
change. The solubility of some chemical constiir~cnls may then change, resulting 
in water chemistry diffcren~ fiom thar in the aquifer. Rzactions of the water with 
c m n g  rnaterinl and bxreriaf activity may also affect its composition. 

Page 5 of 14 1 1 
Lffcctive date is Group 
Lendcr zpproval date. 

Low !3ow The rype of pump (or other.sampling device such as a bailer) used for sampling 
purging mil the pumping rat2 affect turbidity of  water in the well casing and may 

inrroiluce oxygen into the watzr samplcs. Pumping at lower rates and wi th  littlc 
drnwdown produces more rcpsescntative groundwater samples and may allow 
sample collection afier purging less than t h e c  casing v o l u n m  (Prrls and 
Barcelona 1996). 

IIRES-tl'QH-SOY-048.0 

Ideally! a well should be purged at a low flow rate and with little drawdotvn until 
the dissolved oxygen and turbidity stabilize. Other parameters - water 
1emperaLure. specific conduclance, and pIH, are Izss sensitive indica~ors of 
formation ivarer. Thrce casing voiumcs is a usual target for purging. Low-flow 
purging lncrhoils may also be used to ensure that the sample is rcpresentativc of 
the aquifcr being sampled. Such sa~npling methods shall comply with NMED 
i:uidance (NMED 200 1 )  ro the extent practicable. 
2 



Purging wells for a representative groundwater sample, 
continued 

Low flow -['he following NMED stabilization and purging guideiincs apply to thg ~varia~ion 
purging, con't bctween threc parameter- values taken five minutes apart ($urn Rfebsomer 2003): 

Water Quality & Hydrology Croup 
Los A h n o s  National Laboratory 

KRES-WQH-SOP-0 48.0 
Pi~ge G of 14 

E f k t i v e  date is Group Lender 
approval date. 

'* T~~rbidiry .:- 5 N 1 K  and dl-dwdown of less than 0.3 ft a rz  iclcal, but may vary based on sire 
conditions. 

Turbidity nwnsuremonls arc" 0 t h  noisy (abour % 0.5 NTE brrwecn 
nlc:~surerncnts), and a variation of ILLSS ll\an lo?$ ovcr rhree readin~s  Sclow 5 
NTU is unlikely 10 bc met. Considcr that turbidity has mbiljzed if ~hrce 
rradirlgs titkzn five minutes (or more) apnn show a variation of: 

Purging guidelines and st;~biliz:~tion criteria for the tield parameters 
(SMEI), 2001.) 

. i i o  more ~ h a n  tO% if mrbidrry i f ,  above I 0  N?'U, 
h o  rnoru rhan I N7'U if b e t w e n  5 and 10 Nil, or 
ho more than 0.5 NTlr  if turbidity is  bclnw 5 N7 I J  

Purging Characteristic 
Purge rate 
Drawdown* 

- 
Purging Guideline 
-< 1 liter per minute 
Xot more than 13.3 f t  

Ficld Parameter (measured every I Sti~hilizirtion Criterin 
f i ~ e  minutes) I I 

l urbidityC - 3 NTLJA 110% 
i I 

Dissolved 0 ~ y g t . n  
---- 

pH 
Specific Conductancc - 
Temperature 

+ 1 0% 
" O.IJ pH un i t s  

5 10% 
* 10% i 



Purging wells for a representative groundwater sample, 

Wijter Quality & Hydrology Grou11 1 ER'ccrive dare is Group 
Los Alamos National Laborator/ I Lcsdcr approval dole. 

continued 

NRKS-WQM-SOP-0~8.0 
Page 7 of 14 

Steps to purge p q z  a well, perform thc follo~ving sieps: 

Action 
bleasui.6 nncl rccorcl on the Ciroundwater Sarnphng Log (Attachment 
2) the depth from the top of casing [MP) to the warer [able and 
obtain the total well d e p h  from well construciion cliagrams. 

Measure height of hIP above ground surface. 
. hlake surc to ndjuxr well and watcr depth to the saraw datum 

(land surlhce or MP) to determine \vatzr column height. 
. Fill out Groundwa~er. Sampling Log and casing velum\: 

calculation on the We11 Purging 'CVorkshcet (.4~lachment 5). 
Calculate the volume nt'sranding water by multiplyng the heipht of 

' 

fluid in feet by rhe factor in thd table at the 2nd of  his section. 
Record calculations on the IVell Purging Worksheet for this 
pur-pose. 
Esarupfe: If a casing has a diameter o f 4  inches. a total depth of 55 
h., and a depth to walei- level of' 15 ft.. thcn the total casing volume 
woiilcl be: 

. 55-1 5 = 40 f't, o f  \vakr column in well 

. 40 A. :.: 0.65 gallondft. - 26 gallons 

Ideally. 3 casing volumes need to bc purged. tilerefol-c 
26 2: 3 = 78 total gallons n e d  to be purgcd bef'ore collecting 
a sample. 

Assess pumping rate. 

I .  Begin pumping at a slow rate and increase satc if dra\vdown 
is small. 

7 Ncvzr- decrease pumping rate at'rer observing that drawdown -. 
is too grmt; the well will not recover and turbidity \vi!l not 
be reduccd by dzcrmsing pun~pillg rate. 

. Try not to  lowcr the water level over a large pan of the 
screen or decrease the water c u l u r m ~  by aver 25%.  

4.  Ideally, pumping raw sliauld k low enough so thar 
drawdorvn is less than 0.3. 5. Tnis may not be possible for 
all wells. 



Purging wells for a representative groundwater sample, 
continued 

I RHES-IVQH-SOP-O-I8.U 
Page 8 of 14 

Action 
Calculate discharge rare: 

Fill a one-gallon bucket . Rccorci the timc required t o  fI11 the bucket 
Repeat rhrec times and awlage the ~ a l l o n s  pumped per 
minute 

0 6 . Use run in line llow meter. 
Calculate time required to pump total required volume: 

Effective date is Group Lz2dc.r 
;ipptoval dare. 

puree time (~ninutes) = casing volume (gallons) + discharge rate 
(gallons per minute). 

Pcrtcsdically monitor water level during pumping (about every 5 
minutes for the first half hour and every 10-1 5 minutes thereafter). 
Periodically measure and record turbidity, temperature, specikic 

Water. Quality R: Hydrology Group 
LoS Alanlos Namnal Laboratory I 

concluc~ance. pI I. and dissolved oxygen (if requested) about ewxy 5 
minutes fbr the h s t  half hour arid ever), 10-1 5 minutzs thercaftcr. as 
well as during purging. 
PerioclicalIy (about every casing volume) redetermine dischaqe rate 
as described in step 4 to see whethcr i t  has changed. Reference Well 
Purging Worksheet (Attachmcnt 3). 
I f '  purge rate has changed mwe than about 20%: 

. Determine quantity of water pi~rged to that point by 
averaging old and new discharge rates . Rcdetermint: .time to pump total rquired volume . Record ali calctiIatbns on field slncet or log book 

prcsenr purge volume (gallons) = [previous discharge rate t present 
discharge rate] (gallons px minute) x <lapsed purge time 
(minutes). 

rdrnaining pwze time (minutes) = [purgc vnIurne - present purge - -  - 

volume] (gallons) :- present discharge rate (gallons psr rninu~e). 



Purging wells for a representative groundwater sample, 
continued 

:\ ~ n i n i ~ n u n ~  of three casing volumes of water have been 
cxtractzd at a loiv now rare. or 

Step 
9 

I - After puryng  onc c a s i n ~  volilnlc at a iow flow rate, 
drawdo~\m turbidity (and dissolvxl oxygen, if rneasurcd) 
h a w  stah~lizcd. 

I 

Action 
' The well is ready to sample when: 

. 

I / Turbidily has stabilized whm three re:dings show a total snnpe of. I 

Disposal of Prior to sampling, ensurc that these is a process for disposing of purge water. An 
water  purged NO1 for disposal ofpurge water is in place Ibr many wells. Verify that this is rhc 
from wclls casz f o r  udls you arc sampling. 

I 

10 

1 1 

Calcihtirig To determine casing volumcs. use the follocving factors in the equation in 
water volume step 2 above: 

S u  morc than 1 O Y 4  1f turbidity is above I0 NTU, 
No Inclrc rhan L N'W i fk rwccn  5 m d  10 N'TLr, or 
No more than 0.5 ?i FI; i f  turbidity is below 5 NTU, 
-1 

Record on Groundwater Sampling Log (Attachrncn~ 2): 
I inal, stablc readings of turbidity 
I'clnpcrature 
Spcciflc conductanci 
pH 
Dissolved os>gen (if requested) - 

Rccord on !\{ell Purging Worksheet (Arr~chment 3): . Total cot urnc purged (thc number of casing volumes purged) - 

in well 
Wcll Diamctcr, 

inches 
1 
2 

Wcll Diameter, 
inches 

G 
S 

Gallons pcr 
linear foot 

0.04 
0.16 

C;nllons pcr 
linear foot 

1 .J7 
2.61 
4.08 
5.88 

I 0-37 t 1 0 
4 

t 
0.65 12 



RRES-IVQH-SOP-048.0 Ekc t ive  date i s  Group L.eadcr Water Qwli ty  Hydroloq Grarrp 
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Operating pump at well sites 
- 

Dedicated Most shallow alluviai monitoring wells in the KKES-WQH EnvironnxnraI 
bladdrr Surveillance Monitoring P~ugrarn are equipped with kfonoflex Isonwga bladder 
pumpsat  p u n ~ p s  dedicntcil to each wzll. The bladder pumps are constructed of Teflon'"'. 

System setup 

Before operating the pressure system for operating the well, review RRES- 
IVQT-I-SO P-043, Presswe Sysfem I J j .~ jor  Groundwafer S~lrnpling, Altachrnen t 1, 
for hazards associated with using a pressure system for groundwater monitoring, 

Bladder pumps are used to obtain representative water samples From monitoring 
wzlls. During operation, the bladdrr pump chamber fills wirh water tl-mugh a 
screen inlet and ball va lve  into the pump chamber collapsing the  bladder. The 
in~roduction of nitrogen gas into the bladder- causcs the bladder lo expand forcing 
the water into rhc sample discharge line. Venting the bladder allo~vs i t  to collapse 
permitring tllz pump to refill. A pressure of 0.45 PSI prim fmt of  d e p ~ b  is required 
10 lift a s a m p l ~  i o  the surfacc, i\ vacuum pump i n ~ r e a ~ i e s  the pumping rate and 
makes it  less dependent upon 11e;zcl. 

I'erforrn the following stcps ~ v h c n  preparing the system for usc. I t  is assumzd that 
dedicated pumps have previously been installed. 

Step 

I 

2 

Action 

Ensure the nitrogen tank is secured in the vzl~icle used to conduct 
the sampling. 

Install the safely manifold 011 the nitrosen tank, snug fitting onro 
t a d  fill valve with a uwnch .  Check for leaks. Safety manifold 
includes: 

. manual vent valve, 

. pressure relief valve set to I25 psi (set at  20% over the  
masinlum working pressure) and 

. "quick connect coupling" 



Operating pump at  well si tes,  continued 

W:itcr Q u : ~ l i ?  & H y d r o l o g  Group 
10s Alanios National Laboratory 

System setup, 7 
I Step 

Efix:ive d-atc i~ Group I RTIES-WQI-I-SOY-1148.0 Lcadcr 3 p p r i ) ~ d l  hlr. 

Action 

Cormect dcdicarecl pressure hose to the quick connect coupling on 
safety manifold and secure hose with cable whip rcstraint. I 
No~e:  Safety manifold, hoses and pump con~ruller. and well 
assembly have bcen prefabricated. DO NOT rernovc or changc I - 
coupling, valves, whip restraints, quick connects, or any other 1 
co~nponents of the pressure system in the field. 

Corumt the other end of  the dedicated pressure hose to the quick 
connect on the Legris shutoff valve. I 
Connect the other end of the Ley% shutoff valve to the pump 
controller and securc hose with cable whip restraint. 

While making connections, note h e  direction of flow on the valve. 1 

Connect the dedicated coil pressure hose to the pump controller and 
the other end to the well head assembly. 

Perfor-m rhe following sreps to pressurize the system; 

Step 1 Action 

I I Ensure that the '.T" screw on [he pressurc regulator is loose, do not 1 1 unthread all the way out. 

( 5 (T iyhGn the vent valve by hand. - 1 
1 3 ) Clmc the pump conrruller valve. 1 

- I 1 q r ~ r a c k ( ~ e n t l ~  open) the Nitrogen gas cylindcr tank valve. listen for I 

/ leaks, then open all of the way. 

5 ( Adjus~ ~ h c  rcgularor -'T" screw to read I00 psi. 1 
- - -  1 6 ( Leak Lest all of the fittings, quick connects. and hose connrc~ions. ) 

I 

) 7 ( Open [he Legris shutoff valve. 1 



Operating pump at well sites, continued 

Operate thc Ik-form rhe f o l l ~ ~  ing steps ro operate the Monolles IVP  ControI1~1-: 

Water Q u 3 l i l ~  & I I y d r o l o ~ ~  (;roup 
Los Alamos National Laboratory 

mS-WQH-soP-o&3.0 
Page 1.2 of 14 

vacuum pump 

- I E('fective d ~ t t  i s  Group Lexlcr 
approval d m .  

-- 

Action I 
I 

Ensure all tubing and gas cylinder connccrions are secure and 
functional. 

Open the shutoff L~egris valve connected to the AIR INLET and 
note t h e  reading on the SUPPLY PRESSURE GAGE. 

Note: A minimum of 6O psi is required to operate the controller. 
The maximum working pressure of the controller is 125 psi and 150 
psi for the safely valvc. 
Set thc PUMP PRESSlJRE REGULA'I'UR: ! 

pull up the locking collar on thc basc of [he knob 
turn the knob - p s u s t h e  locking collar down to lock once thz proper 
pumping prcssurir is set 

Determine proper pump press-im: 
multiply the vertical distance to the pump by 0.45 psi (0.03 
bar) . add 10 10 20 psi (0 .7  -- I .4 bar) to that amounr 

E.~m??pie , 

Samplc lo be evacuated at 100 ft (30.51-n) 
100' x 0.45= 15 psi of lift + 10 PSI= 55 psi rota1 pressure needed. 
Cycle the pump. (Timers will need adjusrmcnt to maxin~izc the 
pumping rate. Rcfercnce Timer Adjustments in this section.) 

As the pump is cycling ancl the VACT.!ITM ASSIST SWITCH is in 
the .'ON" position. thc P L M P  1'RESSCTR.E GAUGE will read alI 

(' 3roct'ss: thc beloiv depending on thr: step in the samplin, 1 
the pump pressure manually set, 
zero. or 
iacuum 

Clfhen the PLMP PRESSIJRE GAUGE reads "pressure" the pump 
is pushing the water tv the surface. When the gauge reads 
-.i,acuurn" 01. zero. the pump chamber is filling wi th  lvntcr, or 
'-venting''. 



Operating pump at well sites, continued 

imer T ' - Pump pressure timer: Controls t l~c  amounr of time the pump is allowcd to push 
adjustrncnts the water to the surface. Too little time will not allow the pump to empty 

cornplctcly, too much time is u n n e c s w r y  became rhc pump has been ernpiicd. 

RRE:S-wC)H-SOP-0JS.O 
l'agc 13 of 13 

\V;lter (2lii1Iity & H)drology G I - O ~ I ~  I Effective dare i s  Group 

Pump vent timer: Controls the anlount o f  time the purnp is allowed to w n t ,  or fill - 
the sample chamber. Too liulc time will not allow the pump to fill completely. 
roo much timc is urunccessary because the pump is full. 

LOS Alamos National Laborator{ Lendcr approval dale. 



Records The following rccords generated as a rcsult of this prnccdure are to be sub~nittecl 
as records to rhe Records Coordinator: 

. Analyrical reqwst forms 
Field forms . Ciroundwr~ter sampling log . Well purging worksheets 

Water Qrrnlity & Hydroloqy Croup 
Los Alarnos National Laboratory 

RRES-WQH-SOP-048.0 
Pilge 14 of 14 

. \ I1 hydrological field data will be stored wi th  t l x  Records Coordinator. 

Records resulting from this procedure 

E f t k t i v e  date is Group Lcader 
approvdl d;lle. - 

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=32231


EQUIPMENT AND SUPPLIES CHECKLIS T 

Equipment for purging wells: 

waier lcvel measurcrnent tape 

flow rneasurin~ q u i p m e n t  

nirrogcn cylinders 

fluid lcvel mcasurenlenr rccnrcl forms 

tield log book 

calculator 

therrnornercr- 

specific conductance meter (and extra cup) 

pI-I meter; elccrrodc and solutions 

standard ret'cscnce solutions for calibrating spccific coniluctance and pLI 
mcters 

Kim wipcs 

safety glasses 



Equipment and supplies checklist, continued 

Equipment for srrmpling wells: 

Chain-of'Custocly 1 Reclutst i-br h ~ ~ a l y s i s  form 

sarnplc containers with  prescrvarive, as appropriate 

nids-mouth alnher glass bottlc.~ with T'cilon'"'-lined cups amber  glass 
T bI vials with 'L'cflon septa (preclcaned) 

250 - n11 sterile bottle (precizancd) 

wide-mouth p ~ l ~ e t h e l e n e  bottles (preclcaned) 

ball-point pen (inclcliblc dark ink) 

fklt-lip ~ m r k s r  pen (indcliblc dark ink) 

I - I4  pFI indicator paper 

nirrilc gloves 

Kinl~vipcs 

saucly glasses with side shicld 

temperature probe 

blue ice or cquivalcnt 

insulawd coolers 

padding for packaging o f  sa~npteh 

zip lock bags 

san~plt: labels 

custody seals or custody tapc 

othcs equiplnenr spec i f id  in EPA Mcthods, as needed 

filrcring equipment 



I \V;~tcr Quality & 1 RRES-WQH-SOP-048.0 
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Groundwi~ter Sampling Log 

Time P ~ I  ( Temp I Cond 
I I 

Water Discharge 
Dis.01 Turb. Level Rate Notes 

I 

, I  

---, 

PUCS AND EARCE LONA 
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Well Purging Workshcet 

Initial casing volume calculat io~~ 

/= Casing volume (gal) 1 

Well depth (ft) - 

I I 1- Discharge rare (gprn) I 

1 

I I 
= Purge time (min) 1 

- ~ e p t h  ro water (ftl 1 
= Heiqht of water (fi) 1 

I 
I 

Factor ( y l / f t )  1 ------I 

- - - -  - - - - - -  

Intermediate casing volume and remaining purge time calculution 

/previous discharge rate (gprn) 1 1 
I 
+ Present discharge rate (ypm) 1. h~ipsed purse t i m i  (minutes) 

I 

- Present discbarst rate (gprn) 1- -- I I 

Intermediate casing volume and remaining purge time calculation 

Previous discharge rate (gm) 

+ Present discharge rate (gprn) 

Elapsed purge t ime (ni inures) 

'I 

Total purge vnlu~ne [snl) 

pur'se volume (gal) 

rate (~prn )  I - 
I= Remaining purge l ime (min) 
I 

Total purge volume -- 
p . a a l  p q e  edurnc (pi) I - 



Nitrogen 1 Tank 1 

ivMWP - maxiurnurn allon8able 
working pressure 

MOP - rnasimu~n opcraring 
pressure 

Pressure System Diagram 

Well and 1 

MANIFOLD 

I See Manufactures Instructions 1 
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