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I. 3.'10 Sample Bottles: Use pre-cleaned, oven dried containers. as per 4

EPA. A source of cottles is:
1-CHEM
23787 Eichler St., Bldg. F
Hayward, CA 94545
(415) 782-3905

3.11 Plastic Sheet (s) and Aluminum Foil
.

3.12 Parafilm or its equivalent d

i' 3.13 Rope '

3,14 Pen, pencil, magic marker, paper, and masking tape
.

3.15: Sampling Data Forms: Water Quality Sampling Record,
Cnain-of-Custody Forms, etc.

1

4.0 CHEMICALS AN'D REAGENTS

NOTE: Whenever required oy the procedure, JEG purchases and uses'
-

prepared, calibrated, and certified solutions from enemical supply firms,
rT - Tne:following are listed in the event solutions are not readily availaole
:V or are used. whenever-~ procedure parameters do not require . certified

solutions. In. tne event tnat solutions require preparation, tney will- oe .;
prepared -at the -laboratory before going into the field.- '

" 4;l- -Hydrochloric Acid: J hcl , 36-38%, - N12 M, ( N12 N ) . Reagent Grade. !

Purchased J from chemical-- supply finns. Handle lottle- with ruober
gloves and use a hood;;

~

'

n 4.2 N6 N HCI:: Add -250 -mL of concentrated-'Hydrocnloric Acid to a. 500-mL-

voliTmetric flask containingLN200'mL of- -distilled - water, and mix
solution well. -- Cool' solution- in an ice water oath.- - Add - distilled -n

1 water :to - 500:mL mark, stopper: flask, and . mix solution well . Stores

. solution in a- clean cpolyetnylene oottle laoelled with "N6 N, hcl",
"250 mL - hcl /250 mL- distilled water",- " Corrosive _ Acid", . dat6, and
preparer's initials.' _ DOTE: Always add acid to water. Snake 6 N
-hcl bottle to mix solution-prior toJuse. -

4.3 N2 N hcl: Add 1167 mL of concentrated -dydrochloric Acid to a 1000 mL-
voliimetric flask containing 750 mL' of- distilled water 'and mix '

solution. Add distilled water to '1000 mL mark, stopper flask.. and-
mix solution well. Store solution ~ in a clean polyethylene J bottle

-

labelled wi th . "m2 N hcl", "167 mL -HC1/1000 mL _ distilled water",- '

" Corrosive - Acid", dite, and preparer's ini tial s. Shake solution
. prior to use.

4.4 Nitric Acid: HNO , N70%, - N15 M (416 N). Reagent Grade.3
- ' Purcnased from ' chemical supply fi nns. Handle cottle- witn rubber

gloves and use a hood.

.

j
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4.5 - sd Nz HNO : Add 250 mL of concentrated Nitric Acid to a 500 mL3
= voluTnetric flask- containing 200 mL of distilled water and mix
solution well. Cool solution in an ice water bath. Add distilled-

water to 500_ mL mark, stopper flask, and mix solution. well. Store
solution in a clean polyetnylene bottle labelled with "48 N HNO " .3
"250 mL HNO /250 mL distilled water", " Corrosive Acid", da~te , and3,.

preparer's Initials. NOTE: Always add acid to water. Shake d a
HNO3 bottle and contents to mix solution _ prior to use. -

4.6 Sulfuric Acid:-

H SO , 39d%, sid M (s36 N), Reagent Grade.2 4
Purcnosed from chemical supply firms. Handle ~ oottle with rucoer
gloves and use a hood.

4.7 s9 M H SO : Wnile swirling water,-slowly add 260 mL- of concentrated2 4
H 504 to a 500 mL volumetric _ flask containing 200 mL of distilled2+
water, and mix solution. Cool solution in an ice water batn. Add <
distilled water to tne 500 mL mark, stopper flask, and mix solution
well.. Store solution in a clean polyetnylene cottle laoelled witn
"s9 H ;H SO4 '(sid N)".- "250 mL HS distilled water",
" Corrosive Acid",2 date, and preparer'2 O4/250 mL

2
s initials. NOTE: Always add -

this acid to water.- Use caution wnen nandling H SO4: tnis2
acid is extremely corrosive and will sputter wnen adding to water.
:(eep a oottle of 'sl N NaOH to-_ neutralize 'any spilled H 504 and a2bottle of distilled water nearby.

- 4.8 Sodium Hydroxide: Na0H. Aeagent Grade. In pellet form. Purcnased
from chemical supply firms,

l' 4.9 413 N Na0H: Dissolve 72 grams of Sodium Hydroxide pellets in a
100 mT. volumetric flask containing360 mL of distilled water. ! Swirl
solution 'and; cool in an. ice bath. If necessary,- add 20 mL of-
distilled water to--dissolve remainder of NaOH_ pellets; Cool

.-solution if necessary. Add . distilled water to 100 mL mark of flask,
stopper flasks - and mix = solution- well. Store :. solution in~ a "

polyethylene- octtle labeled with "sid ' d Na0H", "/2 g i NaOH/10J -mL o.. distilled water", date, and preparer's inTtials.

- 10 .sl N ;Na0H: . Dissolve 4.0 grams of ' Sodium Hydroxide- in a -100 mL4'
voluTuetric flask containing s75~mL of distilled water and mix to
dissolve Na0H pellets. Cool solution in an ice bath. Add |
distilled water to~ 100 mL- mark of the--flask,- stopper: f1ask,- and ' mix
solution well. Store solution - in' a polyethylene bottle laoeled
with "31 N Na0H", "4.-0 g Na0H/100 mL distilled water", date, and
preparer's initials. NOTE: Prepare fresh solution-every 30 days.

-

.- .-

4.11 Zine Acetate: Zn(C H 0 )2, also- Zn(Ac)2. Reagent Grade.232
Purchased from enemical- supply firms. .

4.12 s220 g -Zn( Ac)2/L: Dissolve 22 grams of Zinc Acetate in a -100 mL
,

volumetric flask containing $75 mL of distilled water and mixh. solution to dissolve the salt. If necessary, add sl5 mL of
distilled water to dissolve remaining salt, and mix solution. Add
distilled water to tne 100 mL mark, stopper flask, and mix solution

''
. . _ . . - - - .- .- _- . . _-
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well,. Store solution in a polyethylene bottle labeled with "Q20 g
Zn(Ac)2/L", "22 g Zn(Ac)2/100 nt. distilled- water", date, and
preparer's initials. NUTE: Prepare fresh solution every 3J days
and discard old solution.

4.13 Hexane. . Reagent Grade. Purchased from chemical supply firms.

4.14 pH paper (1-10): Hydrion or its equivalent.

.

5.0 PROCEDURE: PREPARATION FOR THE COLLECT!04 0F WATER SAMPLES

Two (2) weeks prior to water sampling, tne following steps must ce
initiated and completed oy appropriate members of tne TAC and its
subcontractors.

5.1 Tne' Site Hydrogeologist (SH) will determine the site locations to oe
sampled, number of samples per location, and analytes to be
-determined in eacn sample of tne analytical laboratory.

5.1.1 Determine for wnich constituents each sample is to De
analyzed. Prepare a work order plan and give to dater 80A
TR. Attachment 16.2.1.3 is a olank work order plan.

ni 5.l.2 Tne SH sna11 inform tne JEG Water Samplers of any changes inU site locations, samples to De collected, sample volume,
nuclides/ analytes,_ or otner information wnich will ennance '

water quality _ determinations.

5.1.3 Group.tne samples into lots. .A lot will consist of: 9 field
samples, 4 replicates of one of tne field- samples, and one
known or control sample. As far as it is practicable, lots
should' be composed of chemically similar samples. At least
one out of two lots will contain splits.. Tne TDS content of
the known solution should be similar to that of the' lot witn-

which it is associaMd. One. Diank sample Will be prepared
for each s i t'. . Notify the Water Sampling Manager of the
samples in o me,no - (see Attachment -- 16.2.1.2 as an example)
including any special-instructions and/or maps.

5.2 Ine SH or Tecnnical - Representative _ (Tecn Rep) shall prepare a work
order plan and a requisition, witn information from 5.1 aoove, for
review and approval oy tne Task Manager of tiydrological Services.

5.2.1 Upon approval and signature of the Task Manager, the Tech Rep
snall deliver the plan and requisition to tne designated
Contract Representative for tne Basic Ordering Agreement
(80A) Tech Rep.

5.2.2 Prepare USC work order plan witn cover letter to UNC- (seeg
g Attacnment 16, 2.1.4). Determine tne desired TOS for each

known solution fron eitner tne site hydrologist or previous
analyzation rounds.

I
"

_ __ ._. __



- . - . - - .- - - - - - - -- . .-

J
JACOBS ENGINEERING GROUP INC. 3EcuOr u .a .1 t!

ALBUQUERQUE OPERATIONS PAGE 6' OF- M

'

.
. _

-

__ _

2 3 5.3; The BOA Tecn. Rep shall inform the analytical laboratory of tne:

5.3.1 Planned collection of surface and/or groundwater samples,

5.3.2 - Approximate numoer of surface and/or groundwater. samples to
be collected and snipped to tne 'laooratory,

5.3.3 Analytes to be determined in each water sample and,

.

- 5.3.4 - Approximate date samples to De delivered to_ the laDoratory.

5.4. Tne _JEG Water Sampling Manager shall perform tne- following duties:-

5.4.1 Determine the _ water sampling senedule. Advise tne Water B0A '

TR of any-changes, !

5.4.2 Prepare maps for the water samplers and the Health & ' Safety- .

Group showing all sample locations - _ Inform tne samplers _i_n
_

,writing of- toe . type of samples to be collected at eacn
-location. Make sure samplers nave all . required keys.

,

5.4.3: Coordinate witn UNC tne snipping date -of the known or control''

samples _to tne laboratory.

E -

5.4.4 Provide the water samplers witn all ' equipment and' supplies:
7 _ _. required for the site visit.

-
;

-

1

.5.5 Tne?)EG Water Samplers snali prepare for t% collection of water
samples by performing tne- following duties.

. 5.5.1 :-Inventory the equipment to make _ sure tnat required equipment.
is,present. - See Attachment :16.2.1.5. -

5.5.2; Review data' from previous _ sample collections.. For example,-
-

s

ootai n - . previous temperature, _ conductivity, a n d -- pH:

measuremants for use: as a fieldtreference wnen . sampling and j>

Ltesting water samples,

, . 5.5.3 Make1 sure that theae is a suf ficient quantity of sample
bottles in the_ proper sizes, | filters (if, = required), . and

; . pre-addressed laecls.-

5.5.4 Make sure that tnere- . is a _ sufficient volume of_. reagents
. .and/or.- solutions for preservation, field measurements, o r. _-

field _ analysis (es).
.

'

-6.0' PROCEDURE: COLLECTIOC0F SJRFACE ' WATER SAMPLES

;=; Surface water samples will oe collected oy tne " grab" metnod' (i .e. ,
- random immersion of a. clean sample container into a oody of surface water

.

(

47 , . ~ . , ,r e -n=-,- ,-
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['i 4.23 Data Collection Sheets: Water Quality Sampling Record
V Forms, Chain-of-Custody Forms, and Sample Collection

Procedures.

5.0 PROCEDURE! Field Measyrements of a Collected Water Samole

5.1 Whenever practical, final field measurements are to be
taken after at least three (3) borehole volumes have been
pumped from the voll and as close to the time of sampling
as is possible.

5.2 Field measurements to determine temperature, conductivity,
and pH are performed on a water sample as it is being
collected and are to be recorded'on Attachment 16.1.10.2.

5.3 Alkalinity is determined on an aliquot of the raw water
sample and prior to shipment of the sample to the
laboratory. Titration volumes at a specified pH are
observed and recorded on Attachment 16.1.10. 2, page 3 of 4.
Known alkalinity solution data are observed ,and recorded on
Attachment 16.1.10.3.

5.4 Total Acid determinations are performed on st.lected
groundwater or lysimeter (pore water) samples. This data

! is recorded in the " COMMENTS" portion of Attachment
16.1.10.2.g

6.0 PROCEDURE: Temperature Measurement

A conductivity meter and electrode with a thermometer built into
the-electrode are strongly recommended for this procedure.

6.1 Clean thermometer by washing it in a solution of soap and
water. Use a brush to scrub the thermometer. Rinse
thermometer well with distilled water and blot dry with -
lint-free tissue (s).
6.1.1 NOTE: Always blot dry thermometer and electrode

with tissue. Water droplets remaining on these
probes may dilute-or otherwise affect measurement
data. Rubbing probes with tissue may result in
warming the thermometer or produce an electrostatic
charge on the electrode and so directly alter meter
readings.

6.1.2 If Conductivity Meter has a thermometer built into
the electrode, use instructions of 6.1.

6.2 A combination conductivity-temperature probe is used in the lA field. This thermometer must be checked against a lab |V grade mercury thermometer at least once a month. At the |

l
1

JE G- AL-o A-21 ( B/ 67)
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6 same time, the conductivity meter is also tested 'f5r

{)- accuracy, using.the following procedure.

6.2.1 Pour approximately 30 mL of lab prepared KCL
solution of 4.3 above into a clean beaker. Place
the clean temperature- conductivity probe into the
solution. Place the beaker in an ice bath, and
using a lab grade mercury thermometer, chill the
solution to as near O' C as possible. Salt should
be placed on the ice to reach this low temperature.

6.2.2 When the KCL solution has reached c. mcximum of 3*
C, read. and record the temperature fsom the lab
thermometer and the meter.
Also read and record the conductance.

NOTE: If meter has an automatic temperature compensator
(ATC), turn off ATC or turn dial to "O." Dg_rjot use ATR
for this test.

6.2.3 , Remove the beaker from the ico bath'to allow it to
warm. Continue reading and recording temperat.1re
pairs as well as conductance at least euery 2' C up
to 25' C. Remove thermometer from he beaker,
clean with distilled water, pat dry with tissue (s)

[] and store,
t.-

6.2.4 Remove temperature-conductivity probe from beaker,
rinse with distilled water, and blot dry with
tissues. Pour approximately 20 mL of the other
three kcl standards (at room temperature) into fbur
separate clean beakers. Measure and record the
conductance of each solution, being sure to rinse
and dry,the probe between measurements..

6.2.5 Remove temperature-conductivity probe from tha
final beaker, rinse with distilled water,-dry with
tissue (s) and-store.

6.~2.6 Using the data from 6. 2. 2, _6. 2. 3, and 6.2.4, plot |
lab thermometer temperature versus meter
temperature on arithmetic j
graph paper. Plot meter temperature versus meter |
conductivity
and meter conductivity versus known conductivity on
arithmetic
. graph paper. Submit the data and graphs to the l
water sampling
manager.

. - 6.2.7 The meter is now ready for measuring temperature
and conductance 'in the field.

J EG- AL-o A-21 ( 8/ 871
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^(] Insert the dry and clean thermometer into the flow-throughf 6.3
,e cell. Allow the temperature to stabilize. Record the

temperature measurements periodically on Attachment
16.1.10.2 throughout the time of pumping.
6.3.1 Place the flow-through cell close to the wellhead.

Be sure to keep the cell and discharge hose / tube
out of direct sunlight.

6.3.2 Use the temperature data to adjust the pH
temperature compensator.

6.4 When the sample bottle in s'lle obt off the pump, and
carefully withdraw the thw2nometer f. *m the flow-through
cell. NOTE If water
samplo looks "dt.rty" and contaLas rec due that will not be
removed with distilled water, cle,an thermometer probe as
stated in 6.1.

6.5 Rinse thermometer probe with distilled water and blot dry
with' lint-free tissue (s). The probe is now ready for-

another water sampling activity or storage.'
6.5.1 If the probe is to be stored, place it in its

carrying case. Label with "cl e r.n " , date, and
initials.

O 6.6 Clean equipment as described in 8.8 through 8.10 oi' Section
16.2.1.

6.7 If Conductivity, pH, Alkalinity, or Total Acidity
determination is required, proceed with 7.0, 8.0, 9.0, or
-10.0.

6.8 To prepare cample for filtration (if required),
preservation (if required), and shipment of samples to the
analytical laboratory, proceed with 12.0 of Section 16.2.1. *

7.0 PROCEDURE: Conductivity Measurement

A Conductivity Meter and electrode with a thermometer built into
the electrode is strongly recommended for this procedure.
Because ' conductivity measurement instruments and instrument
operation instructions
vary with each manufacturer, the analyst is advised to use the
specific instructions for instrument operations that are
provided'with the conductivity meter to be used by the analyst.

If not already performed, test conductivity meter as described
in Section 6.2. '

7.1 Remove electrode and cable from carrying case, rinse well
'

with distilled water, and blot dry with tissue.

J E G- AL-o A-21 ( 8/ 871
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r'3 r.1.1 Alvavs blot dry electrode with tissue. Water
*

d droplet (s) remaining on the electrode may dilute or
otherwise affeet conductivity measurement (s).
Rubbing electrodes with tissue may also produce

- electrostatic charges on the electrode and thus
directly alter meter readings.

7.2 Insert clean and dry electrode / cable into the flow-through
cell before water sampling is to hagin. Read sample
conductivity and record value(s) periodically throughout
the sampling period and especially just after sampling is
completed.

7.3 Withdraw electrode and cable, rinse well with distilled
water, and blot dry with tissue paper. Electrode / cable now
ready for another sampling activity or storage.

7.3.1 Label with " clean", date, and initials if electrode
is to be stored.

7.4 If pH, Alkalinity or Total Acidity determination is
required, proceed with 8.0, 9,0, or l'O.O. If pH,
Alkalinity or Total Acidity determination is not required,
proceed with 12.0 of Section 16.2.1.

7.4.1 To prepare water sample (s) for filtration (ifO re2=iree),ere ervetie=(itrea=iree) e a19 e==
to the analytical laboratory, proceed with 12.0 of
Section 16.2.1.

7.5 Check Attachment 16.1.10.2 to make sure that all of the
required sampling data has been recorded.

7.6 proceed with 12.9 of Section 16.2.1 to complete required
duties.

0.0 EROCEDURE: cH Kgasurement

A,pH meter and electrode with a temperature compensator and
a slope adjustment feature are strongly recommended for
this procedure. Because pH measurement instruments and
instrument operation instructions vary with each '

manufacturer,-the analyst is advised to use the specific
instructions for instrument operations that are provided
with the pH neter to be used by the analyst. The meter and
electrode can be readily adjusted to the temperature of the
sample solution and can be calibrated with pH buffer
solutions so that the analyst may easily and quickly work

-with samples having a pH range of 1-4, 4-7, 7-10, or 10.

O 8.1 Rinse the pH electrode with distilled water and blot dry
C/ with lint-free tissue (s).

1

JEG- AL-0 A-21 ( 8167)
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(~ l.a.1 AlyAyA blot dry p}l electrode with tissue. WaterQ] droplet (J) remaining on the electrode may dilute or
otherwise affect measurement data. Rubbing
electrodes with tissue may result in producing an
electrostatic charge on the electrode and so
directly alter tha meter readings.

8.1.2 Wher not using pli meter / electrode, AlyAy.g place pli
einetrode in a container of pli 4 buffor solution
and seal with parafilm or its equivalent.

8.2 Prior to psyforming pli msasuremer.ts in the field or in the,

lab, at ist once per quarter, test the pH meter and
Electrode: Determine Temperature and pit. The description
below is for a meter with an Automatic Tempereture
Compensator (ATC). For meters not equiped with an ATC, the
procedure is the same.

8.2.1 Prepare a p)I 5.0 buffer solution as described on
the pl! tablet
bottle and label as "pli 5.5 Buf fer Solution", add
date, and write initials on bottle.'

8.2.2 pour 30 mL of pli 5.0 buffer solution into each of
three (3) beakers labelled as "A pH 5.0" (beaker
A), "D-pli 5. 0" (beaker B), and "C-pit 5.0" (beaker

/ i C).U
8.2.3 Pla':e beaker A in an ice water bath, beaker 3 on

the lab bench, and beaker C in a hot water bath. -

Allow beakers 10-15 minutes to acclimate to their
media. Swirl beakers to mix solution.

8.2.4 With automatic temperature compensator (ATC) off or
dialed to "0", place a clean and dry pH electrode
and a clean and dry lab thermometer into beaker A.
Road pli to the nearest 0.02 pil units and temperature
to the nearest 0.1' C. Record pH and temperature on
Attachment 16.1.10.1.

8.2.5 Withdraw electrode and thermometer, r.inse each with
distilled water, and dry with tissue.

8.2.6 Repeat 8.2.4 and 8.2.5 with beuker D.

8.2.7 F.epeat 8.2.4 and 8.2.5 with beaker C. Store clean
electrode as stated in 8.1.2. Store clean
thermometer as stated in 6.5.

8.2.8 Plot pH and temperature data on semi-log graph
paper (pil versus teinperature) . Attach this data to

q Attachment 16.1.10.1.
V

i

|

- J EG- AL-Q A-31 ( 81871
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/~~ 8.2.9 Unless foregoing data indicates that pH
( . meter /clectrode are not operating properly, pli

meter / electrode is ready for sample collection trip
in the field or laboratory work.

B.3 Calibrate the pH me?er and electrode with standardized pli
buffer soluti ms. NOTE: See 4.13 to 4.21.

I
8.3.1 If pH meter has a slops adjustment feature,

calibrate pH meter and electrode with buffer
solutions which bracket the sample pH.

A. Set ATC on pil meter to the temperature of the,

water cample. Use temperature data from 6.3.
Alternatively, if the pH meter does not have an
ATC, chill the pH buffer solution (s) to equal the ,

water sample terperature. |
|

B. To calibrate pH meter / electrode for pli 4-7 range, .

in, et clean and dry pli electrode into a labelled |
beaker containing a fresh solution of pH 7 buffer.
Measure pit. Adjust pH reading to'7.0. Withdraw
electrode, rinse with distilled water, and blot
dry with tissue. Insert clean and dry pH
electrode into a labelled beaker containing a

D fresh solution of pH 4. Measure pit. Adjust the

(U slope to give a pil reading of 4. Withdraw
electrode, rinse w:.th distilled water,'and blot
dry with tissue.

o To calibrate pH meter / electrode for pil 1-4
range, use pli 1 and pli 4 buffer solutions. Use
pH 4 buffer solution instead of pH 7 buffer
soDnion and pH 1 instead of pH 4 as stated in
B. aMve.

o To calibrate p!! meter / electrode for pil 7-10
range, use pil 7 and pH 10 buffer solutions.
Use pH 7 buffer solution and pH 10 buffer
solution instead of pH 4 as stated in B. above.

o To calibrate pH meter / electrode for pH 10-12.45
range, use pH 10 and pH 12.45 buffer solutions.
Use pH 10 instead of pH 7 buffer solution and
pil 12.45 buffer aolution instead of pH 4 as
stated in B. above.

C. Insert clean and dry pH electrode into a labelled
beaker containing a fresh solution of one of the
buf fers which bracket the sample. Measure pH.
Withdraw electrode, rinse with distilled water,

-O and blot dry with tissue. Repeat with the otherd buffer which brackets the sample.

J EG- AL-o A-21 ( at 87)
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o If pH is within 0.02 units, depending on
he certification

of pH buf fer solution, proceed with 8.4 and 4

with pH measurements of water samples.
4

o If pH is not within 10.02 units, depending on
certification of pH buffer solution, repeat A, |
B, and C '

until pH meter /electroda gives repetitive
readings. Repeat at leact twice. If pil
meter / electrode does not work satisfactorily,
see Troubleshooting Instructions for pH meter
and electrode.

8.3.2 If the DH meter does not have a slone ad,ustment
feature, set ATC on pli meter to the temperature of
the water sample. Use temperature data from 6.3.
Alternatively, if the pH meter does not have an

:

ATC, chill the pH buffer solution (s) to be used '

for the calibration or calibration checks to equal
the water sample temperature.

1,

A. Insert a clean and dry p!! meter into a pil 7 buffer
solution. If necessary, adjust pil meter to 7 or
pli reading on pH 7 buffer bottle. Record pil meter
reading. NOTE: Record all pit readings on

f Attachment 16.1.10.2.

B. Withdraw probe, rinse probe well with distilled
water, and blot probe ury with tissue paper.

C. Repeat A and B.

D. Insert clean and dry pli pribe into the sample
solution, obtain pH reading, and record pH
reading.

E. Repeat B.

F. Insert clean and dry pil probe into a pil buffer
solution that best approximates the pit of the
sample-solution, obtain and record pli reading.

G. Repeat B.

H. Repeat A and B. NOTE: Analyst should determine
when and how often 1) pli meter should be
recalibrated with pH 7 buffer solution, and 2) pH
buffer solution that best approximates the sample
pH should be used.

p I. Analyst should continue with sample (s) until all
s of pH data has been obtained and recorded. Use A

through H.

JEG- Al-0A-t t t 8/ 871



.- . . - . . . .- . _.-

JE
JACOBS ENGINEERING GROUP INC. secuow.uo
AltUcVERQUE OPERATIONS PAGE 19 OF M

r 8.4 Insert clean and dry pH electrode into the flow-through( cell soon after well pumping has begun. This willeliminate or reduce pli meter drif t.

8.5 If the pH meter has an ATC, adjust the temperatwe setting
on the pH meter to the temperature of the sample solution.
NOTE: Use temperature measurement data from 6.3.

8.5.1 Alternatively, if the pH meter has no ATc, reduce
the temperature of the pH buffer solutions when
calibrating the pH meter.

1

8.6 Read pH and record measurement within five (5) minutes or
after drift

I

has ceased, whichever is sooner. Rinse and blot dry
electrode. If possible, perform pH measurement at least
three (3) times during the purging of the well.

0.7 Periodically during purging, check accuracy of the pH meter ;

with buf fer solution (s) that bracket the sample solution
and adjust pH meter as needed according to ,0.3.1 or 8.3.2.

8.8 When purging is completed, withdraw the electrode from the
flow- through cell, rinse the electrode with distilled
water, and blot dry with tissue (s) . Measure the final pH
of each of the two (2) bracketing buffers, being sure to

g clean the electrode between use of the buffer solutions.
8.8.1 If the meter is accurate within 0.10 units of each

buffer, record the results on Attachment
16.1.10.2. proceed tu 8.9.

8.8.2 If the meter is inaccurate (greater than 0.10
units variance with either buffer) recalibrate the
meter. Continue purging and recording pH of the
sample for at least four (4) to eight (8) liters
of sample. Return to 8.7 and repeat until
consistent pH redding within 0.10 units is
achieved.

0.9 When a sufficient volume of sample has been collected in
the sample bottle, remove hoses and pumps from the well
hole.

8.10 Clean pH electrode rinse with distilled water and blot
dry with tissue. pH electrode now ready for another
sampling activity or storage. To store electrode, see
8.1. Label with " clean", date, and initials.

8.11 Clean equipment as described in 8.8 through 8.10 of,

' Section 16.2.1.

8.12 Check Attachment 16.1.10.2 to make sure that all of thesampling data has been recorded on the form.,

|

|
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.

/] 8.13. If Alkalinity or Total Acidity determination isV required, proceed with 9.0 or 10.0 respectively.
8.14 To prepare sample for filtration (if required),

preservation (if required), and shipment to the analytical
1 laboratory, proceed with 12.0 of section 16.2.1.

9.0 PROCEDUREt Alkalinity Measurement
.

A1ka1inity deternination ('''*I"'t'''ne t e ) is performed on an aliquot of the
raw, unfiltered, and unpreserved water sample by titration of
the sample with an acid and measured by a p!! meter.

9.1 Fill in all sample information on Attachment 16.1.10.2,
page 3 of 4. NOTE Record AH procedure information on
Attachment 16.1.10.2, page 3 of 4.

9.2 Wash the Erlenmeyer flask (s) and volumetric flask (s), to be
used for this determination, with soap and water. Rinse
the flasks T11REE (3) times with 20 mL of d'istilled water.
Discard rinses. Set flasks upside down to drain. Af ter 10
minutes, remove remaining water droplets by shaking flasks
vigorously.

O a a ceaaect cieca v>< 1 ctreae to tue v>< eter eaa ria e
electrodo well with distilled water and blot dry with
tissue.

9.4 Calibrate the pli meter / electrode as described in 8.3 and
store electrode as described in 8.1.

9.5 Without too much splashing or other vigorous agitation of
the water sample,-carefully pour the water sample into a
labelled 100 mL volumetric flask. Add water sample to the
100 mL mark. NOTE Pour sample down the side of the
flank.

9.6 With as little agitation as possible, carefully pour the
water sample from the flask into a labelled 125 mL
Erlenmeyer flask. If available, add a magnetic stirring
bar, turn magnetic stirrer on, and
stir sample slowly. Record sample aliquot volume on
Attachment 16.1.10.2, page 3 of 4.

9.7 Insert the pil electrode into the sample and suspend the
electrode in the water sample. Adjust the ATC on the pli
meter to the temperature of the water sample. Determine
sample pli and record value.

(~ 9.8 Place a 1.6 H 11 S0 cartridge in the titrator. Record the2 4\ titrant lot number of the cartridge (on Attachment
16.1.10.2). Eject a few drops of titrant from the titrator

|
|

JE0* AL-Q A-31( 8/ 87)
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p sip, wipe tip with a clean tissue, and reseti the counter tod4

"0000".

19.9 While gently stirring the sample, titrate the sample with Iacid by turning the titrator delivet/ knob. Obtain pairs I
: of pil and alkalinity readings at each pli value listed on
i Attachment 16.1.10.2, page 3 of 4. NOTE: The alkalinity'

value at the inflection point between pli 5 and pH 4 will be
determined by the Site Hydrologist. The volume in mL 3equals digital titrator reading divided by 800.

|

9.9.1 Alkalinity titration endpoints depend upon the
total alkalinity concentration. The following
endpoints will be used:

Alkalinity End Point
0-30 mg/L pli 5.1
31-150 mg/L pH 4.8
150 mg/L pli 4 . 5

,

9.9.2 When the titration is complete, check pil meter
calibration (See 8.3). If the meter is accurate
within 0.2 units of each buffer value, record the
results on Attachment 16.1.10.3. If the meter isinaccurate (greater than 0.2 units of each buffer
value), recalibrate the meter and repeat the

(l alkalinity test.
%)

9.10 Repeat this procedure with a second Tech Rep performing
the titration on a fresh aliquot of water sample,

9.11 Calculate the relative error (R.E.) as
X -X x 100%

R.E. (4)
1 p

Xs

Where X is the first alkalinity measurement at pliendpoint,, X, is the second alkalinity measurement at pH
endpoint, and X, is the lesser of Xg or X,.

9.12 If the percentage error is greater than ten percent
( 10%), repeat the foregoing procedure until two (2)
consecutive measurements are within 10% relative error.

9.13 Perform alkalinity determinations on three (3) known
solution (s) submitted to JEG by a quality control
laboratory and. record the pit and alkalinity values on
Attachment- 16.1.10.3. When performing this procedure, the
standard solution identification, site identification,
alkalinity test kit identification, pH meter

n identification, date, and Tech Rep name must be filled out
i) on Attachment 16.1.10.3. Send this attachment to the

Quality Control Laboratory

J EG- AL-Q A-31 ( 8/ 8 H
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f] v.13.1 Send 2 copy of Attachment 16.1.10.3 to the Data
V Manager who will record this data on a form

similar to Attachment 16.1.10.3 provided by a
quality control laboratory.

9.13.2 Field alkalinity values and known solution values
must agree within 10% of each other or the field
test wi31 have to be repeated until the values are
accurate.

9.14 To prepare the sample (s) for filtration (if required),
preservation (if required), and shipment, proceed with

,12.0 of Section 16.2.1.

9.15 If Total Acidity is required, proceed with 10.0. I

9.16 To complete duties, proceed with 12.9 of Section 16.2.1.

10.0 PROCEDUREt Total Acidity

This procedure is performed on selected tjroundwater or !
lysimeter (pore water) sa...ples to determine the total acidity 1

of the solutions and to determine the acid-neutralizing
potential of carbonate materials within silty soils or
sediments.o

Dialtal Titration with H7CH Cartridae

10.1 Record site identification, location identification, date,
and all titration data under " Comments" on the Soil Water
Sampler Data Record, under " Notes" of Attachment
16.1.10.2, or on a separate data sheet.

10.2 Calibrate the pil mete."/ electrode as described in 8.3 and
store pil electrode as 'escribed in 8.1.

10.3 Rinse a 100 mL graduated cylinder and a 125 mL Erlenmeyer
flask with distilled water. Place cylinder and flask
upside down to allow excess water to drain. Remove
residual water droplets by vigorously shaking the cylindar
and flask. NOTE: If a 100 mL cylinder is unavailable,
use a 100 mL volumetric flask.

10.4 Carefully pour a 100 mL aliquot of the unfiltered water
sample into the graduated cylinder and then carefully pour
the sample into the 125 mL titration flask. NOTE: Pour
sample down the side of the cylinder and flask.

10.4.1If necessary, use a sample aliquot of less than
100 mL to perform a second titration. NOTE: Two (2)(" sample aliquots of 50 mL each with titrations on each

(
| aliquot are preferred to one (1) sample aliquet of 100 mL

and one (1) titration.

JEG- AL-0 A-2) ( 8/ 80 _
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p 10.5 Place clern pH electrode into the water sample, add a
Q magnetic stirring bar, place sample on a magnetic stirrer,

e

and centiv stir sample. Record the initial sample pH.
Withdraw pH electrode, rinse electrode with distilled
water and blot dry with tissue.

10.6 Place a 1.6 H HaOli cartridge in the titrator. Record the
MACH titrant lot number of the NaOH cartridge. Eject a
few drops of titrant from the titrator tip, wipe tip with
clean tissue, and reset the counter to "0000".

10.7 While gently stirring the sample, turn titrator delivery
knob and start titration. Record sample pH and
corresponding volume of NaOH
titrant af ter every 1-2 turns'of the titrator delivery
knob (volume
in'mL = digital titrator reading divided by 800). If pil
endpoint of 8.3 is obtained af ter less than eight (8)
turns, then re-do the titration.

10.7.1 Do not use color indicator tablets to determine
the pil endpoint.

*

10.7.2 Use a 0.16 H NaOH cartridge to re-do the
titration. Record use of 0.16 H HaOli on the data
sheet Form 10.1.

(D
U 10.8 Rinse all glassware with distilled water. Set glassware

upside down to allow excess water to drain.

10.9 Calculate the total acidity as follows:

\'t * t*Acidity, u equiv/ lith - y
a

Where V,N= Volume, in mL, of NaOH titrant used to obtainpli 8.3 , = Normality of NaOH used to titrate the sample,
100 ml, Yolume,. in mL, of sample aliquot (should be 50 orand V =

unless lysimeter produces very little water).
NOTE: Be sure to specify and record which NaOH and Volume
of NaCll are used for the titration.

10.10 Repeat the titration procedure with a second Tech
Rep performing the titration unless there is
insufficient sample volume produced by the well or
lysimeter.

10.11 Calculate the relative error in percent (R.E., %)
as previously described in 9.11.

10.12 If the relative error is greater than 10%, repeatg
g the procedure a third time, unless there is

insufficient sample volume available.

JEG- AL-o A-a t ( si en
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10.13 Check Attachment 16.1.10.2 to see the *11 of theA required data has been recorded on the tc..s.
I

10.14 See 12.9 of Section 16.2.1 to complete required
duties.

11.0 ATTACHMENTfSit Suenortina Document (s)

16.1.10.1 Equipment Checklist

16.1.10.2 Water Quality Sampling Record Form

16.1.10.2 Alkalinity Titration Form (page 3 of 4)
16.1.10.3 Standard Alkalinity Test

4

12.0 REFERENCES

12.1 APilA/AWWA/WPCT, 1985. Standard Methods for the
Examination of Water and Wastewater, 16th Edition.American Public Health Association, Washingt.on, D.C.
20005.

12.2 Korte, N. and P. Kearl, 1984. " Procedures for theO Collection and Preservation of Ground Water and Surface
Water Samples and for the Installation of Monitoring
Wells," U.S. Department of Energy, Grand Junction,
Colorado.

13.0 PROCEDURE REVIEW AND APPROVAL

Prepared By: .d f-J0 afo" ~

TAC' Representative Date

Reviewed By: . frh. 'I/di -

/'
'

Task Manager <Date I

Reviewed By: Nd./ja ^ 7 ~ fdv

Quallt s urance ManagerDate

Manager De'puty Project ManagerDate

.

O

,
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hkbf 2k(hdf$f''

IFill out all blanks erior to leavina for field) .

.

oH BUFFER y.n h f.EO.tah

sufficient volume 4
sufficient volume 7
sufficient volume 10

REAGENTS & BOTTLES

Litmus paper
Nitricacid(pres.)
Sulfuric acid (pres.)

_

not required *
Other reagents

not required
_

"
Required sample bottles:

-

for Al, M2, Po210, Th230, CN, S,
Pb210, Ra226, Ra228 !

Number of 500 ml plastic bottles
for Gross Alpha Beta, NI

Number of 500 ml amber glass
tottles for TOC i

Number of 1000 m1 amber glass
bottles for T0X

Sufficient bottles
'Alkaitnity kit

ck reagent volumes '
'

ck glass for breakage ._

d
* If required, must explain under Commenu.

I l

l

. ~
_ - . _ _

-
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g ATTACHMENT 16.1.10.1,

EQUIPMENT CHECKLIST
(Fill out all klanks orier to leavino for field)

OTHER EOUI M Coments

squeezt bottle

acid dispensette

detonized H O2quantity gallons

distilled H O gallons2

water level sounder batt . . . .

hand tape
cloth towels or wipes

flELD FORMS AND MISCELLANEOUS E0 VIP M :

Expected no. of san:ples No. of forms
| | Clipboard with cover _.,

Haps marked w'th well locations

Wellinformation(completion, depth,etc.)

Field instruction book

Key (s)towell(s) To be picked up at

Clean palls Transparent tape

WD 40 (for locks) Strapping tape (nylon)

Marking pen
'

Coolers

Shipping address of lab (s):

{ I
-

=

5
. _ , --
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1

EQUIPMENT CHECKLIST '(Fill out all blanks orier to leavina for field)

'

Coment s '

Phone numbers and contact:

.

PUMPS AND FILTERS

Logic unit Power cord

Regulator Logic unit cord

Wrenches Water hose _
'

Air hose
| I

PERISTALTIC PUME

Battery cable Rechargeable battery
,

Clean? yes _. n o ,_ Battery charger

Tubing Length
?

filter system:

Inspect filter housing for cracks

filter unit legs

Number of filters

Filter size-

| I ,

: .a .
.,;.--

_ em_ ___ _ -_ _ . _ _
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O ' ' ' ' " ' ' ' ' '

WATER QUALITY SAMPLING RECORD
'

SITE ID: Flf4AL FIELD VALUE AT THE SURFACE

LOCATION 10:

S AfAf*LE ID: p H ( S.U.)

STATIC WATER LEVEL (FT) Ec (pmhos/ cm)

S AfAPLE DEPTH (FT) T E fAP. (' C)

S AIAPLING D ATE ALKAllNITY (mg/l Ca CO ) i pH 4.53

SAIAPLING TilAE: TITRANT: 1.6 N H S O 4 LOT #2

START

COfAPLET E FILTER (S) USED

COfAIAENTS

LOCATION DESCRIPTION

MR T E f AP. C D.O. (alt) m;/l Eh soln.f.itA) mV at. 'O'

'

FIELD REP (S)

TOT AL VOLutAE pH Ec TE AP. Eh D. O. .
,

DATE TitA E WIT HD R A Wt1

(Gats) ; Bore Vetumes)

STAT |T PUMPING0.0 0.0 - - -

.

<

O

i

-W-
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ATTACHMENT 16.1.10.2

" " * ' ' '
WATER QUALITY SAMPLING RECORD

O 4'x*'inirv 1irarviow

SITE ID'* ALKALINITYpH
(mg/l CACO ) i3LOC ATION 10:

st 2nd 3rd j

D AT E: INITIAL
pH j

f

|8.90
ERROR AT 4.50: X1 - X2 8.60x 100- %

Xs 6.30-
8.05

ist = % _

IS.50
2nd = % 5.70

5.10 .

4.80
4.50

pH CHECK AFTER TITRATION 4,25

. 4.00
7.0 0 =

.

4.00 -

SAMPLE AllOUOT IS 100 ML UNLESS STATED OTHERWISE.
,

NOTES

i

O

. J EG- AL-ENO-4 4 (9/ 9 0)

. . _ _ _ . . . _ _ _ - . - _
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AVTACHMENT 16.1.10.2

4 4f 4

| t JACOBS ENGINEERING GROUP INC.
A _L Auvovtaova erst Anows

EXHIBIT C
ATTACHMENT 4

SUBCONTRACT NO. 34-6705-S
.

ACKNOWLEDGEMENT OF RECEIPT OF SAMPLES F04 DEllVERY ORDER NO. 0

$liC 3D: LOC ATIC1 I D: SM'.;LE 10:

S VFLE $~~1; VENT []!T SAMPLE M ATRIX (Check one)

LOTp WATE R ( ) SOIL ( )

!0TTLE 50TTLE
13 & *". ', T T E C D ( ,,/) 10 UO.'s T !c'? (s)

A1 Th 230~~

Al A G A/3
M1 N1
M1 A CN
M2 S
M2 A TOC

{ } Tb 210 Alkalinity _

F0 213
V.a tis
En 213

CATE !HlTFED: METHOD OF SHIFMENT:

COWEN75:

-

-_ _ __ __ __ ____ __

To be cornpleted :>y subcontracting laboratory *

I tereby ackn:wledge receipt of the fo11 ewing en:

Delivery Order h'o,
__ Verk Order Plan dated:

_

Sube:ntracter:
N&me:

Title:

COMENTS:

-
..

| In eccertance with Exhibits B and C of the Subcontract :
Water Quality Anatyti:al

Results due to JEG by:
(date)

---- - -
- -_- - -
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O
J[

JACOBS ENGINEERING GROUP INC.
-

. . . . . .
.

STANDARD ALKALINITY TEST.

;

r

STANDARD SOLUTION KNOWN VALUE ALK ALINITY TEST VALUES
'

ID (mg/l CACO )3

pH mg/l CACO '

-

REQ *
s

LA8d

.

i

REQ *

I LAB +

REQ * i
.

. LAB +

..

|

SITE ID:- FIELD _ REP ID:-
:

;- A L K A LINI T.Y T E S,7 K IT .10: -. ;

pH METER 0:--
:

.-- DATE:' SEND TO:

COMMENTS:

.W.-,-,,-,.---,:------.-----.=-------.---.---.
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gm wayga

E FF E C TIV E gjgf 9g
SAMPLE COLLECTION FOR ORGANIC SUBSTANCES SUPEnSEDES

PAGE I OF 7

1.0 , PURPOSE

'

To provide a procedure for the collection and shipment of water samples
for analysis of organic hazardous constituents listed in Appendix ! of 40-
CFR 192. To satisfy tne requirements of Appendix 1, we will analyze for
constituents listed in 40 CFA 264, Appendix IX. This procedure is to be
used when sampling for dissolved organics, not immiscible phases.

2.0 SCOPE

inis procedure is applicable to members of the TAC and its contractors
and subcontractors with responsibilities and duties for the collection,
preservation, and submittal of - groundwater samples - for laboratory
analysis (es) of Appendix ! organic substances. Section 16.1.10 entitled
" Field Measurement of Water Samples for Temperature, pH, Conductivity,
Alkalinity, and Total Acid" is also applicable to this procedure.-

3.0 EQUIPMENT AND SUPPLIES

3.1 Bailer (s): use a teflon (tetrafluoroetnylene) -bailer that can be
completely disassembled for the purpose of cleaning thoroughly. The
bailer design should be suen that it minimizes loss of volatile
organics, and contamination by headspace air during sampling. An
example of this type of bailer is shown in A > +hment 16.1.11.1,

3.2 pH Meter and Electrode

3.3 Conductivity Meter and Electrode

3.4 Thermometer

3.5 Volumetric' Flask (s), Class A: 250, 500, 1000 mL (Available at
Laboratory). Required only if preparing solutions listed in 4.0.

3.6 - Sample Bottle: use preeleaned, oven-dried, certified containers as
iper EPA specifications. "

3.7 Sample Bottle for Organic Substances Sampling: Use only glass
containers with teflon-lined caps. Precleaned, certified containers
will be supplied by the analytical laboratory to tne water sampler.

3.8 Plastic Sheet (s) and Aluminum foil
O 3.9 Parafilm or its equivalent

3.10 Pen, pencil, magic marker, paper, and masking tape

Jt o AL-O A 2 01818 71
.+ c
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^

] 3.11 Rope

3.12 Sampling Data Forms: Water Quali ty Sampling Record, Cha i n-o f-
Custody Forms, etc.

4.0 CHEMICAL AND REAGENTS

NOTE: Whenever required by the procedure, JEG purchases and uses
prepared, calibrated, and certified solutions f rc chemical supply firms.
The following are listed in the event certified solutions are not readily
available or are used whenever procedure parameters do not require
certified solutions. In the event that solutions require preparation,
they will be prepared at the laboratory before going into the field.

4.1 Hydrochloric Acid: hcl. Reagent Grade. 35-381: s12 M (s12 N).
Purchased from chemical supply firms. ~

4.2 s2 N hcl: Add 167 mL of concentrated Hydrochloric Acid to a 1000 mL
vo1Iimetric flask containing 750 mL of distilled water, and mix
solution. Add distilled water to the 1000 mL mark, stopper flask,
and mix solution well. Store solution in a clean polyethylene bottle
labelled with "s2 N hcl", "167 mL HC1/1000 mL distilled water", date,
and preparer's initials. Shake solution prior to use.

4.3 Sodium Hydroxide: NaOH. Reagent Grade. in pellet form. Purchased4 I f rom chemical supply firms.

4.4 s1 N NaOH: Dissolve 4.0 grams of Sodium Hydroxide in a 100 mL
voluTnetric flask containing s75 mL of distilled water, and mix
solution to dissolve Na0H pellets. Cool solution in an ice bath.
Add distilled water to the 100 mL mark of the flask, stopper flask,
and mix solution well. Store solution in a polyethylene bottle
labeled with "sl N NaOH", "4.0 g Na0H/100 mL distilled water", date,
and preparer's inTtials. NOTE: Prepare fresh solution every 30 days
and add a new date.

4.5 Hexane: Reagent Grade. Purchased from chemical supply firms.

4.6 pH paper (1-10): Hydrion or its equivalent.

5.0 PROCEDURE: SAT 1PLE COLLECTION FOR ORGANIC SUBSTANCES

5.1 Sampling Principles

5.1.1 A consideration in organics sampling is what materials occur
in the well from which the samples are obtained. Wnere PVC
well casing is used to construct monitoring wells, casing
sections should be connected via screw threading, not with
organic cementing compounds, glues, or any solvents. Tnis
requirement should be specified in all Scopes of Work for,

'

we'll installation. Also, because the PVC casing may leach or
adsorb trace organics, identically constructed PVC wells in

J EG- AL-O A- 21 ( OI B M
.-
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upgradient back round study areas are needed to provide
sample " blank (s)g' for PVC wells in contaminated areas.

5.1.2 When sampling for analysis of organic parameters (i.e., TOC,
T0X, pesticides, and EPA Appendix IX organics), special'
procedures and equipment may be required. Many plastics such
as PVC and polyethylene adsoro organic contaminants and also
desorb other trace compounds from their surfaces. Teflon or
stainless steel is preferred for organics sampling. The,

following should, therefore, be strictly observed and
practiced.

A. Grab samples to be analyzed for volatile organic acids
(VOA) are best obtained by use of a teflon bailer.
NOTE: All sampie tubing and pump parts should be made of
either teflon or approved silicon. See 8.5 for additional.
guidance.

B. Samples should be refrigerated at tne time of collection.

C.-All organic compounds should be collec9d in -opaque
bottles and stored in the dark.

D. Specific needs for organic sampling should be determined
in consultation with the support laboratory. See Sections

.p 8.2 and 8.5 for additional guidance in sampling for
V organic substances. See Section 10.0 entitled " Sample

Collection with a Sailer" of Section 16.2.1.

E. If possible, purge about three (3) pore volumes but not
less than one (1) pore volume from well before collecting ,

Isample.

F. Use only glass or teflon sample containers with teflon-
lined caps. See Section 3.7

G. Review equipment enecklist before leaving for the field
(Attachment 16.1.11.2).

5.2 Tne site nydrologist (SH) is responsible for contacting the
analytical laboratory at least two weeks prior -to sampling. =Tne
laboratory will provide bottles for organic sampling.

I'5.2.1 The SH should request the required number of bottle sets and
inform the laboratory of the location numbers so the bottles
will 'be properly labeled.

5.2.2 One trip blank per site should also be requested. Tne bottle
sets and trip olank should be shipped either to the UMTRA-
Project Office and transported to tne field from there, or
shipped directly to the motel the water samplers are stayingg at.

1

.

.t EG- AL-O A- 21 ( 8I8 71
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5.2.3 The trip blank will be transported to each of the sampling
locations and returned to the analytical labora tory wheni

sampling has been completed.
,

5.3 Unwrap a clean teflon bailer, rinse inside of bailer with distilled
water, and discard rinse. Repeat TWICE more with distilled water.
Shake bailer vigorously to remove excess water. NOTE: If bailer is

*

not clean, clean batier as described in Section 5.10. !

5.3.1 Rinse outside of bailer several times with distilled water-

and discard rinse. Dry outside of bailer with tissue (s).
Ba11er now ready for sampling activity,

5.4 Purge well until the temperature, conductivity, and pH of the purged
water stabilize. Tney may not staoilize within 10 percent of initial
reading if the initial readings are taken on water that has been
standing in the well for a long time. NOTE: To measure and record
data for this and other steps of this procedure, use Sections 6.0,
7.0, and 8.0 of Section 16.1.10

,

5.5 After the well stabilizes, slowly submerge- the bailer and fill the
sample chamber completely. NOTE: Do not agitate water sample by
splashing, etc. Volatile organics could escape due to the agitation.

5.6 Bring the bailer to the surface and, with a minimum of alitation.
. . .O slowty drain tne water into a labelled sample bottle until it
'L overflows by about 1.5 bottle volumes. If possible, obtain and

record temperature, conductivity, and pH of-the sample on Attachment
16.1.11.3. NOTE: Drain sample down the side of the container.
Avoid direct contact with a dirty surface; always rest the bailer (s)
on a clean plastic sheet. Use a new bailer rope for sampling each
well to avoid cross contamination.

.5.7 Immediately. cap the bottle, making sure that no headspace or bubbles
exist within the bottle.

5.8 Place the sample (s) in a cooler that contains " blue ice" or its
equivalent and ship -to the analytical laboratory immedia'ely.
NOTE: Samples must arrive at the laboratory within 24 nours of4 *

collection.

5.8.1 Separate. field samples into sample lots for packaging and
shipment to the. analytical laboratory.

5.8.2- A sample lot should consist--of L no more tnan- nine (9) field
samples, four (4) repiteates of one of the field samples, and
at least one (1) known solution.

5 d.3 - Every field sample and known- solution will also be split into
[ a sample suomitted for lao analysis (es) and a sample to be

archived. NOTE:- Archived samples are stored by - theh analytical laboratory and may be analyzed by that laboratory
and, at the- discretion of JEG, used for re-analysis (es) or
other purposes.

:

pt _JEG.Al-QA-21(Il8H
_ _ _ . _ _ _ _ _ _ . _
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j{ 5.9 Check Attachment 16.1.11.3 to make sure all of the required sampling
data has been entered, comments made, any deviation (s) from the*-

sampling procedure recorded, and reason (s) for such deviation (s).
<

! 5.10 Clean and decontaminate the bailer (s) used for sampling as soon as
F possible, and do not allow bailer (s) to air dry. NOTE: It is
2 difficult to remove the contaminants adnering to the bailer when it
i. is dry,

*

i: 5.10.1 Thorougnly scruo and wash the bailer with warm tap water-
and detergent. Use a brusn. Rinse bailer several- times
with tap water to ensure complete removal of the detergent.! <

. 5.10.2 Rinse the bailer at least three (3) times with hexane or 42'

N HC1, followed by at least three (3) rinses witn distf11ed''

water. .

5.10.3 Dry bailer exterior with a lint-free towel. Sailer is now
ready for another sampling activity or storage.-

5.10 4. If bailer is to be stored, wrap bailer with a clean plastic
; sheet and seal with tape. Label with " clean", date, and

initials.

5.10.5 In cases where gross organic contamination or an imiscible
phase is present, it may be necessary to dedicate a bailer

4 g to_ each sampling station,
a

5.11 To prepare the sample (s) for snipment to the analytical laboratory,'

proceed with 6.0.
r.

5.12 Perform the following POST Ct LLECT10N DJTIES:

5.12.1- Clean up field equipment.

5.12.2 Replace expended items, filters, reagents, reagent
solutions, etc.

5.12.3 Repair broken equipment or report / request replacement.

5.12.4 Make photocopies of all field forms associated with a given
sample-lot and distribute copies to-tne Site Hydrogeologist,-
Data Manager, Water Sampling Manager, and the 80A Tech Rep
witnin two (2) weeks -of. the date of sample - collection.

-

-Submit any additional _information to the Data Manager.

5.12.5 Give original field form (s) containing the sampling
information to JEG Document Control.

5.13 Notify the Site Manager, by a memorandum, of the collection -of the-
-

- field sampling data and delivery of this information to JEG
,h. - Document Control.
4

i

.

T
J Eo. Al-Q A- 21(8187)
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G 6.0 PROCEDURE: PREPARATION OF WATER SAMPLES FOR PACKAGING, LABELLING, AND
TRANSPORT

6.1 Label bottles with the TAC's preprinted labels. Fi i in all
appropriate information in the blank spaces.

'
5.2 Immediately put tne samples requiring refrigeration into an

insulated cooler containing " blue ice" or ice. Samples which do not
require refrigeration should be placed in a box or other suitable
container, filled with absorber material, seiled, and shipped to the
analytical l aboratory. NOTE: Keep all samples out of direct
sunli gh t.

6.3 Put the address and telephone number of the UdTRA Project Office and
the name of a JEG contact in the insulated container. Include a
list giving the number of samples and sample identifications in each
container. Use Attachment 16.1.11.4. This sample list will be
completed by the laboratory and sent to the B0A Tecn Rep so that
records will be kept on the list of samples received. This list can
be compared to a duplicate sample list which is retained with the
water sampling data to assure that no samples were lost or misplaced
during shipment.

6.4 Tape the container with strapping tape for shipping. Inform the
laboratory of the sample arrival time and date.

I ' 6.5 Schedule sample collection / shipment 50 that the samples do not
arrive at the lab 'after 4 p.m. on a Friday, or on a Saturday or on a
Sunday. Whenever possible, ship the samples 50 that they arrive at s

the laboratory no later than 72 hours after they were collected.

6.6 Have the laboratory document sample lot arrival times, and report
this information to the 80A Tech Rep.

7.0 ATTACHMENT (S): SUPPORTING DOCUMENT (S)

7.1 Schematic Drawing entitled " Point Source Bailer"

7.2 Equipment Checklist

7.3 Water Quality Sampling Record Form--3 Forms

7.4 Sample Receipt Acknowledgment Form

8.0 REFERENCES,

8.1 Barcelona, Michael, John A. Hel f rich, and Edward E. Garske, 1935.
" Sampling Tubing Effects on Groundwater Samples." Anal . Chem. , 57 :
460-464

6

-

1

J EG- Al-O A- 21 181671 1
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8.2 Korte, N. and P. Kearl, 1984. " Procedures for the Collection and
Presen'ctica of Groundwater and Surface Water Samples and for the
Installation of Monitoring Well." U.S. Department of Energy, Grand
Junction, Colorado.

8.3 Miller, G. D. , 1982. " Uptake and Release of Lead, Chromium, and
Trace Level Voletile Organics Exposed to Synthetic Well Casings."

*

Proc. 2nd 'Nat'l Symp. Aquifer Restoration and Ground Water
Monitoring, 1982, 236-245. 5

,

8.4 Nielsen, D. M. (ed.), 1983 " Chemical Problems in Groundwater
Monitoring Programs." Proc 3rd Nat'1. Symp. Aquifer Restoration
and Ground Water Monitoring,1983: 263-271.

8.5 Pettyjohn, Wayne A., W. J. Dunlap, R. Cosby, and J. W. Keeley,1981.
" Sampling Ground Water for Organic Contaminants." Groundwater,.
19 (2): 180-189.

8.6 USEPA, 1979. Methods for Chemical Analysis of Water and- Wastes.
EPA-600/4-79-020,

8.7 USEPA, 1985. Practical Guide for Ground Water Sampling. . EPA

600/2-85/104

9.0 PROCEDURE REVIEW AND APPROVAL

-

Prepared By: 7hstd[ /t/ h ham /d M Tsk)

' Reviewed By: MM m

Teyaiiage r
' 6

,
,

Revlewed By: $(sin d|w s/! h % rpJ
arity Assurancelianager *

Approved By: 4 S dlLL.

ect Manager Q

,

-

.
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ATTACHMENT 16.1.11.1.

(

Point Source i

Baller
%
m| POINT SOURCE BAILER
W allows samping at

- 5 specific point within a

) 7: ;$ t, monitoong well
,

; Threated and p'ess fitted

y1 ',,,, , constr ction allpws foru

ss *+ tast of decontamination
W ' " ' ' * ' '

l Asditional 1 oct mieset.
! tion (s) may 14 acced at j

d g,",, H' the center to inefease |,

volume
. )

Available in popinyl |i ;
i

:t;['*M chlotice (PVC) or all]l ~ ; 7,e* ,
virgin peffetraffsoroetby- |l

i iene (FTFE), LE AAV' or ;'

| stainless steel |
4

'

$12ES AVAIL ABLE

M FE:- .;

| 1 inch O D thru -|'

d 5 inches O D.,. .....
- | p' (25 4 mm 114.30 mm)L;

Lengths: 2 thru $ ft .

% - !

g ... - ..
;

TIMCO Ballers
,

t

6

o '

4
._. _.
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n EQUIPMENT CHECKLIST
U #ill out all blanks of,jor to leavina for field)

oH BUFFER lti 11 2 Comments

sufficient volume 4
suf ficient volume 7
sufficient volume 10

_ _ _ _

BIAGENTS & BOTTLES

Litmus paper
Nitric acid (pres.)
Sulfuric acid (pres.)

not required *
Other reagents

not required

Required sample bottles:
Number of 1000 ml plastic bottles
for A1, M2, Poll 0, Th230, CN, S.(] Pb210, Ra226, Ra228

Number of 500 ml plastic bottles
for Gross Alpha Beta, N1

Number of 500 ml amber glass
bottles for TOC

Number of 1000 mi amber glass
bottles for T0X

Sufficient bottles

Alkalinity kit
ck reagent volumes
ck glass for breakage

_

* If required, must explain under Comments.

|

ATTACHMENT 16,1,11,2

|
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EQUIPMENT CHECKLIST
) (Fill out all blanks crior to leavina for fieldis

' OTHER E0VIPMENT Comments

squeeze bottle

acid dispensette

deionized H O
2quantity _ gellons

distilled H O gallons
2

water level sounder battery check .
hand tape
cloth towels or wipes

FIELD FORMS AND MISCELLANEOUS E0VIPMENT:

Expected no. of samples __ No. of forms _ .

Clipboard with cover

Maps ,__., marked with well locations

Well information (completion, depth, etc.)

Field instruction book ,_ _

Key (s)towell(s) To be picked up at

Clean pails Transparent tape

WD40(forlocks) Strapping tape (nylon) __,,

Marking pen

Coolers

Shipping address of lab (s):

._.

-,

_

-

|

ATTACHMENT 16.1.11.2
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._

/~~} EQUIPMENT CHECKllST
v fl111 out all blanks prior to leavina for field)

Comments

Phone numbers and contact:

.

PUMPS AND FILTERS

Logic unit Power cord _

Regulator Logic unit cord

Wrenghes Water hose

Air hose

O
PERISTALTIC PUMP

Battery cable _ Rechargeable battery k

r. lean? yes no Battery charger __._.

Tubing Length
1

Filter system:

Inspect filter housing for cracks

Filter unit legs

Number of filters

Filter size

4

.

3

ATTACHMENT 16.1.11.2
|

,

._1
1

J EG- At.-Q A- 21 ( 8/ 8 7)
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} ATTACHMENT 16.1.11.3
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. . . . . . . . . . . . . . . . . . .,
._

/ WATER QUALITY SAMPLING RECORD
'

L
SITE 10: FINAL FIELD YALUE Ai THE SURFACE

LOC ATION ID:

S A!APLE ID: p H ( S.U.)

ST ATIC WATER LEVEL (FT) __ E: (pmhe s/ cm)

S AtAPLE DEPTH (FT) T E!AP. F C)

SAIAPLING DATE ALKALINITY (mg/l Ca CO ) I ;H 4.53
,

S AldPLING TilAE: TITRANT: 16 N H g SO4 LOT #
START

CCIAPLETE FILT ER($) USED

COMfAENTS _

,

LOCATION DESCRIPTION g

M9 TEMP. C D.O. f air) m;/l Eh soh.I 9/$ mV at. 'O
,

FIELD REP (S) _

O }V TOT AL VOLUlAE pH Ec T .. ..
DATE TilAE WITHD R AW N C 0!AIA E N T S ';

(Gals) ; Bore Vclumes)

STAtiT Pul4 PIN 30.0 0.0 - - -

,

v

.

.

.

i

/

O
1_. .=

J E G- AL-E N3- 4 4 (21901,
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Pop 2 cl 4 5

WATER QUALITY SAMPLING RECORD,

O BORE VOL C Albul ATION
S AMPLING INFORM ATION

I (d/2)2 n (hg -h2)*
. _

SITE ID_ LOCATION ID

DEPTH TO W ATER (h 2) (FT.) WITHDRAWAL METHOD

DEPTH OF WELL (h 3 ) (F T.) FILTER SIZE '04

WELL DI A (d) (FT.) THERMOMETER ID

BORE VOL. (FT.)3 Ec METER ID _,

SCREE NED INT ERVAL ( FT.) pH METER ID

PUMP 10

Eh METER ID

D.O. METER ID

C AllBR ATION INFORM ATION
'

D ATE OF L AST Ec C ALIBR ATION
TIME OF pH C AllBR ATION

pH AFTER ME ASUREMENT . F O R S T A N D A R "- pH

O nH ^rTeR ue^SuReus"T _ FOR ST A"o^Ro s

SHIPPING INFORM ATION

LAB (S) SHIPPED TO:
DATE(S) SHIPPED:

, METHOD OF SHIPMENT: .

NOTES

O
* The value of (f)2I is : .022 for a 2' well

.00 0 for a 4' well j,

JEG- AL-CNG 4 4 ( 6/ 87)

'

't -

' '
'

**' ' '
' ',, J .

., .
,

. ,
.
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' WATER QUALITY SAMPLING RECORDm *

1

ALKALINITY TITHATION
.

i : SIT E -ID: .,
EH (mg/l CACO )- |3

! LOC ATION 10: |ist -2nd 3rd

D AT E:

' 8. 9 0 - .

|* ' ERROR AT 4.50:- X1 - X2 8.60
x 10 0 - 'i

xs 8.30 -.

8.05 ;
'7.80-

1st a ti 7.50 '

6.50o -.

ti - 5.70' - 2nd -
..

.

5.10 i
.

4.80
4.50 .

:pH CHECK AFTER TITRATION '4.25
4.00

,7. 0 0 _ =
,

!. 4. 0 0 - -

-

NOTES
,

s

.

.- <

*[ ".1 .

'
, ,

J

.)

i

:

.

LO
i
:
.

I e

?JEG AL*ENG+44 It/37) |'
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JACOBS ENGINEERING GROUP INC,
Atsveutrout ortt AtioNs.1

EXHlBIT C
ATTACHIAENT 4

SUBCONTRACT NO. 34-6705-S

ACKNOWLEDGE!AENT OF RE ;ElPT OF SAtAPLES FOR DEllVERY ORDER NO. 0

SITE 10: LOCATION 10: SAMPLE 10:

SAMFLE SHIFMENT LIST SA!APLE lAATRIX (Check ene)

LOTi WATER ( ) SOIL ( )

BOTTLE 50TTLE,

D AMOUNT F.!C D (v) 10 00i'NT F.!C ' 3 (s)
A1 Th 230
Al-A GA/3
M1 N1

M1 A I CN
M2 I 5

| TOC
'

M2 A
___

| ;

Fb 210
(i -

Alkallnity -

-.

d-_< po 213-

{ } =Ea 225 I,
Ra-223 I, ,

DATE SHIFFED: METHOD OF SHIPMEN 1:

COMMENTS: ,

'
______________________________________

.To be completed by subcontracting laboratory
- ;

I hereby ackncwledge receipt of the-fo11 ewing on:.
(date)

Delivery Order No. Work Order Plan dated:

Subcentracter:
Name:

Title:

COMMENTS:

In accordance with Exhibits 3 and C cf the Subcontract :
Water Quality Analy:Ical

Results due to JEG by:

'J EG- AL-ENG-4 4 (U 9 0)

___ _ _
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1

ACKNOWLEDGEMENT OF RECEIPT OF SAMPLESy g

FOR ORGANICS ANALYSIS

SITE ID LOCATION ID SAMPLE NO.

BOTTLE, R E C'D (/ ) DELIVERY ORDER NO.

D ATE SHIPPED
1 G AL. AMBER

METHOD SHIPPED
VOA VIAL #1

COMMENTS
) VOA VlAL #2
l-

-_ o
,

SITE ID LOCATION ID S A MP L E N O.

I I

_ BOTTLE R E C'D (/) DELIVERY ORDER NO.

D ATE SHIPPED
1 GAL AMBER

METHOD SHIPPED
VOA VIAL #1

COMMENTS
VOA VIAL #2

I HEREBY ACKNOWLEDGE RECEIPT OF THE ABOVE SAMPLE (S) ON

DATE

SUBCONTRACTOR
LABORATORY

NAME

TITLE

ANALYSIS DUE D ATE (IN ACCORD ANCE WITH EXHl3|T B OF
CONT R ACT NO. )

J EG+ AL- E NG-5 6 HN 8 8) )
,

.:.
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ALBU''UERCUE GPERATISNS

S ECTION

O ALBUQUERQUE OPERATIONS MANUAL "j 5

gA,, g 99

EFFECTIVE 8-30-90
NEUlRON PROBE ACCESS HOLE CLOSURES SUPERSEDES

PAGE 1 OF 3

1.0 PURPOSE

To provide guidelines for neutron probe access hole abandonment and closures
on VMTRA Project sites.

2.0 K0E

The scope of this procedure will encompass only the neutron access holes
that are located on DOE UMTRA sites and are installed on remediated uranium
mill tailing piles.

3.0 AUTHORITY AND NOTIFICATIONS

3.1 The DOE shall have the ultimate authority to designate abandonment and
closure of neutron probe access holes. Recommendation to abandon and
close these access holes shall be made by the technical staff in
writing through the TAC Project Manager to the DOE and only in cases
where data gathering actii tit are determined to be complete or no
longer necessary.

3.2 When DOE has authorized the avandonment and closure of neutron probe
access holes, the TAC shall take the necessary steps to ensure that
abandonment and closure of access holes are appropriately performed in
accordance with the prescribed methods listed below and related
standard operating procedures.

3.3 The TAC shall notify all state and tribal government agencies in
addition tc the Nuclear Regulatory Commission and Department of
Interior, as appropriate.

4.0 [NVIRONMENTAL HEALTH AND SAEETY

4.1 All reasonable precautions shall be taken in the performance of this
procedure to protect the environment and assure the health and safety
of employces and the public. Work under this procedure shall be
conducted in compliance with the established health and safety
regulations of the Occupational Safety and Health Administration
(OSHA), the Department of Energy (D0E), and other applicable Federal,
state, and local regulations and requirements. Because this procedure
involves excavation, particular attention is called to the recently
amended OSHA ruie on excavations (29 CFR 1926, Subpart P). The sides
of any excavation will need to be adequately sloped or shored. The
recommended means of cutting off the tube is the use of a pipe cutter,i

if feasible,

i

!

i
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O
4.2 The personnel performing this procedure shall attend a fieldwork

briefing before starting any work and shall use the following personnel
protective equipment:

o liard hat
o Safety boots
o Eye protection
o Hearing protection (if noise generating equipment is used)
o Coveralls
o Work gloves

4.3 Adequate fire extinguishers and first aid kits shall be available at
the work site.

4.4 Accidents and/or injuries shall be reported to the TAC Environmental,
Health and Safety Manager promptly. A verbal re) ort by phone should be
made as soon as possible, but in any event witlin 24 hours. Written
reports of incidents resulting in lost work time or medical treatment
shall be submitted within 48 hours after the complete information on
the incident is known.

5.0 PROCEDURE

() The Procedure to be used to close the hole shall be in accordance with the" details provided in Figure 1 and in the following steps. Please note that in
some instances a protective casing may not have been installed. Therefore
references to the protective casing can be ignored when implementing the
procedure.

5.1 Fill access tube with bentonite chips to the top of the radon
barrier and add water to hydrate chips. One hour is required for
complete hydration of chips.

5.2 Excavate access pit by hand using shovels, picks, and buckets. Ensure
access pit sidewalls have low enough angle to avoid slumping and
caving. Access pit must be of sufficient size to allow adequate
working space. Stockpile excavated material into separate piles for
easy reuse. Use buckets or plastic sheeting to contain and separate
excavated material. The bottom of the access pit is to be excavated
two to three inches into the filter bedding material. Do not excavate
pit below the base of the filter bedding material. Be sure to
stabilize protective casing and inner access tube during removal of
material by attaching a durable guideline (s) for support.

5.3 Cut protective casing ar.d inner access tube using torch or cutoff saw
as close as possible to the bottom of the access pit. While cutting
the casing and tube, lateral tension must be applied to the-
guideline (s) to prevent the protective casing and inner access tube

O from collapsing. As the cutting proceeds, the upper portion
'J

_ __
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i
.g
d

(protective casing / inner ac:ess tube) can be slowly lowered to one side
of the access pit using the guidelines. Take particular care to avoid
disturbance to cover components.

5.4 Remove the upper sortion from the access pit. Depending on the
installation procecure employed, this upper portion may be extremely
heavy and cumbersome. Therefore, take necessary safety precautions to
avoid undue risk to personnel.

5.5 Inspect the cement grout anchoring the protective casing into the radon
barrier to ensure it is completed to the top of the radon barrier. If

necessary add bentonite-cement grout to achieve the desired level. At
least 24 hours are required for the cement grout to cure. During the
curing process inspect and add as required additional grout to
compensate for any settling and cracking that may have occurred.

5.6 Place additional bentonite chips in the inner access tube bringing the
level of chips up to within 0.2 feet of the top of the tube and hydrate
with water. Af ter one hour is allowed for hydration place clean sand,
comparable to the filter bedding material, within the annulus between
the protective _ casing and the inner access tube. Fill the entire
annulus and allow the clean sand to fill the 0.2 feet in the top of the
inner access tube.)

5.7 Replace filter bedding material and recompact material as close as
possible to design specifications for moisture content and dry density.

5.8 Finally, replace rock riprap cover carefully to avoid damage to filter
bedding materiai.

5.9 If any additional material is needed for the two layers excavated, the
material must be as close as possible to design specifications.

6.0 ATTACHMENT

A schematic diagram is attached showing the idealized specifications for
neutron 3 robe access hole installation. The diagram is provided to assist
in the a)andonment procedure.

Prepared by: 4#b J /d)
Reviewed by: /M
Reviewed by: / /M
Approved by-

(] Project Manager

i



__

ATTACHMENT 16.1.15, . .

.,

PROTECTIVE CASING ACCESS TUBE-

i-

@ EXC4VATE ACCESS PIT- 4 3

._.

'0.Odi'' .S$9. \ k @ / ~[? 7 '' $ Y '['\. c = RIPRAP
' ' .d6%. h - . / - @ o.i

'
'

'[.Q. :: ;." FILTER BEDDING).. . .' :!DQ; .. + -

.

b hr
6

5

.

@ FILL TUBE WITH BENTONITE CHtPS4

O - ^~# ^oo **"" 'o "a"^u c"a

~ ACCESS PIT BACKFILLING PROCEDURE -

h CUT PPOTECTIVE CASING AND TUBE-

h REMOVE UPPER PORTION.

h = INSPECT ANNULUS. ADO. GROUT CEMENT IF NECESSARY

_ h PLACE CLEAN SAND IN ANNULUS

h REPLACE BEDDING
,

- h REPLACE RIP-RAP

__

FIGURE 1

O
NEUTRON ACCESS TUBE CLOSURE DETAILS

- - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - - _ _ _ - - _ _ _ _ _ _ _ _ _ - - _ _ _ -
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Q; ' - - ALBUQUERQUE OPERATIONS MANUAL
sE = 16.2.t
DATE 02/07/90
EUENE 06/05/90SAMPLE COLLECTION, PRESERVATION,

-AND-SHIPMENT OF WATER SAMPLES SUPERSEDES 08/31/87
PAGE 1 OF 18 ;

1.0 PURPOSE

To provide a procedure by wnicn field programs will conduct and document
the collection of water samples for water quality determinations.

4

2.0 SCOPE '

inis procedure is applicaole to members of the TAC and its contractors
and subcontrac'. ors witn responsioilities and duties for water quality
determinations and for. tne collection, preparation, preservation, and
submittal of -surface water and groundwater samples for l aboratory
analysis (es). Appropriate portions of Section 16.1.10 as stated nerein
are also applicable to this procedure.

3.0 EQUIPIEt4T ANJ SUPPLIES
-

3.1 Pumps

3.2 Hoses / Tubes

3.3 ' Filter Apparatus

3.4 Filters

3.5 Bailer (s): Use a teflon (tetrafluoroetnylene) cailer for - sampling
organics: that can be completely disassemnled for -the purpose of
cleaning thorougnly. -Tne Dailer design snould be _such tha t __ i t
minimizes loss of volatile organics, and contamination by neadspace-
air during sampling. An example of this type of bailer is snown in
Attachment 16.1. A PVC bailer may-De used for sampling inorganics.

3.6 Flow-Tnrougn Cell

3.7 Volumetric Flask (s), Class A: 250, 500, 1000 mL ( Available at
Laboratory) Required only_ if preparing solutions listed in Section
4.0,

3.d Sample Bottle: Carooy or its equivalent -

3.9 Sample Bottle for Organic Substances Sampling: Use only glass
containers with teflon-lined caps. Precleaned, certified containers

3(a will be supplied oy the analytical lacoratory to tne water sampler,

|
,
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to collect a full container of water). Criteria for exact location and
--

number of grab samples snould be based on-the known tendency of wastes to
mix slowly in surface water. See 17.2. Sample locations unlikely to oe
contaminated, situated upstream from contaminated sites, or classified as
" Background Samples" should be collected first in order to prevent
cross-contamination of the water samples. '

6.1 Use. a carboy for a sample container. Imerse the carboy into tne
surface water and fill the carboy _ with water to 1/10 capacity.
NOTE: If the surface water is frozen, do not collect ice sampics -.

in lieu of water samples.

6.2 Swirl and rinse the carboy interior with tne water. Go downstream
aDout 5-10 feet and discard the water. Return upstream to the
original sampling location. NOTE: For a lake or other standing
surface water, discard the water at a site away from the sampling
location.

6.3 Repeat Steps 6.1 and 6.2 TdICE more with fresh water.

6.4 Fill the carboy with raw water sample and mix the sample well.
00tain temperature, conductivity, and pH data on tne sample solution
as described in 6.0, 7.0, and 8.0 of Section 16.1.10. Record data
on Attacnment 16.2.1.6.

AD 6.5 If alkalinity determination is required, carefully pour an aliquot
of the sample 'from 6.4 down the side of and into a sample bottle
labelled-with "For Alkalinity Analysis". Save bottle for 5.9

6.5.1 If alkalinity determination is not required, proceed directly
witn 6.6.

.

6.5.2- Record site location, sample numoer, sample volume, date
collected, and collector name on Attacnment 16.2.1.6.

6.6 If sample is to be _ filtered,. preserved (if required), and . shipped to -
an analytical laooratory, proceed with 12.0.

6.7 Clean and store thermometer, and conductivity and pri electrodes as
descrioed in 6.5, 7.3, and 8.1 of Section 16.1.10.

6.8 Cneck - Attacnment 16.2.1.6 to make sure tnat - . al l of the required
sampling data has been entered on tne form.

6.9 If alkalinity determination is required, take sample Dottle from
6.5,-and proceed witn 9.0 of Section 16.1.10.

6.10 Proceed witn .12.9 to make sure all of the required duties are
completed.

-

1
|
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- 7.0 PR0'CEDURE: GENERAL GROUNDWATER SAMPLING RULES
~

7.1 Collect sample first from well s whien are likely to- oe
uncontaminattd. TE5 collect samples from wells which could be
contaminated.

7.2 Tage water from domestic wells as close to the wellnead as is
practical and downhole, if possiole. NOTE: Do not take a sample
downstream of any device wh:cn alters water quality (e.g., a water
softene.r).-

7.3- Wnenever tnere is suf ficient wellwater, pump water from tne well and
purge at least three (3) Well volumes. Record on Attachment 16.6
when this purging cannot be performed.

7.4 Record any odors, colors, etc. present in tne water sample on
Attacnment 16.2.1.6. Mark well location on a map. NOTE: dnen
sampling domestic . wells, request and record information regarding
well_deptn,_ completion interval, use, diameter, etc.

7.5 - Record -any deviation (s) from or modification (s) to these general
procedures as well as the rationale for tnese enanges,

,n . 8.0 :PROCE0URE: DIRECT- SAMPLING 0F A GROUNDWATER SAMPLE-

'

A water sample _ is pumped directly from the well to a proper sample
container. Dissolved constituent samples are tiltered througn a 0.45-ma
filter and total constituent samples are not filtered.

8.1 Unwrap clean nose and pump. Connect nose to the clean pump.

'd.2 Place ncses and downhole pump into the welinole. Connect 'a -|
. flow-througn cell and place outlet hose into a clean container to
allow meas'ure..ent of flow rate. Insert tnermometer, conductivity,
and pH electrodes into the flow-througn _ cell. NOTE: . Position p_ ump
intake - a few feet above the screened interval and as near as
possiole to the well screen.

8.3 = Start pump and begin -purging well, Perform periodical temperature,
conductivity, and pH measurements on water in flow-tnrough cell as
described in 6.0, 7.0, and 6.0 of Section 16.1.10 and record data on
Attachment 16.2.1.6. Tnese data are used to verify that temperature,
pH, and conductivity have staoilized prior to sample collection.-
NOTE: Adjust pH temperature compensator, if necessary. .

8.4 degin collecting the wellwater sample after the, temperature,
conductivity, and pH of the discharging water has stabilized (i.e.,
witnin 0.1 units, for at least 10 minutes). Collect tne required
amount of sample. Close bottle and mix the water sample well,

u
, . .- . ,
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8.4.1 Collect the unfiltered water samples upstream of the
flow-tnrougn cell and preserve and store as required. See
12.0 and 15.0.

8.4.2 _ Collect tne filtered water sampl e upstream of tne
flow-through cell. See Section 12.0.

8.5 If an alxalinity- test is required, ootain an unfiltered sample
upstream of the flow-througn cell.- Rinse tne volumetric flask two
times witn well water, octain a fresh sample, and proceed witn 9.0-

of Section 16.1.10,

8.6 Check Attachment 16.2.1.6 to maKe sure tnat all sample collection
data nas been entered on the form and that all sample cottles are
appropriately laoelled.

8.7 _ Clean and store tnermometer, conductivity, and pH eit:trodes as
described in.6.5, 7.3, and 8.1 of Section 16.1.10,

8.8 Dissassemole sampling apparatus. Orain hoses and pumps to ensure
tnat all of the previous water sample is expelled. Clean hoses and
pumps.

8.d.1 Pump 200J mL of distilled water througn tne ' hoses and' the
O pump. Continue pumping until all of the distilled water is

LU expelled. Clea outside of noses / pumps witn distilled water
and dry the hoses / pumps witn tissues. Tne noses / pumps are
now ready for anotner sampling activity or storage.

8.8.2 If noses and pumps are to be stored, place unit in a clean
plastic oag and seal with tape. LaDel with " clean", date, '

and-initials.

8.9 -Clean flow-tnrougn cell witn distilled water and discard rinse. Set icell to drain and ' shake cell vigorously to remove water. The cell
is now ready for anotner sampling activity or storage,

d.9.1 If the cell is to De stored, wrap unit in a Clean "lastic 089
and seal with tape. Label with " clean", date, and tials.

8.10 If a filter nas been used, remove filter from holder and discard,
Clean apparatus several times with distilled water. Make sure
inlet and outlet openings are well rinsed. Rinse outside of filter
apparatus and dry witn tissue. Filter apparatus is now ready for a
fresn filter and anotner sampling activity or storage.

8.10.1 If apparatus is to be stored, wrap unit in a clean plastic
bag and seal witn tape. LaDel with " clean", date, and
initials.

,O

<

[.
~~ '''
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_9.0~ PROCEDURE: GROUNDWATER SAMPLING FROM A PRODUCTION WELL

Raw samples from production wells will be collected by the " grab" sample
metnod from public, private, and TAC water supply wells during pump tests
or regular pumping, ~

' 9.~ 1 Unwrap and connect clean hose (s) to the clean pump (s).

9.2. Connect one end of the sampling hose (s)/ pump (s) to the well and the
otner end to a flow-tnrougn cell. Place cell outlet _ hose into a-

clean container to measure flow rate. Check all connections -to make
-

sure tnere are no leaks. Insert tnermometer, conductivity, and pH
electrodes into .the flow-througn cell .

9.3 Open flow regulator to allow water to pass tnrougn flow-througn cell,
Periodically, perform temperature, conductivity, and pH measurements

-as descrioed in 6.0, 7.0, and d.0 of Section 16.1.10 and record data
on Attachment 16.6. This data is used to verify that temperature,
pH, and conductivity have stacilized prior to sample collection _ '

NOTE: Adjust pH temperature compensator, if necessary. !

9.4 8egin collecting tne water sample- after tne temperature,
conductivity, and pH of. the disenarging _ water has ~ stabilized (i.e.,.

witnin 0.1. units, for at. least 10 minutes).- Collect the -required
' :( amount of-sample. Close bottle and mix tne water sample well..

~

9.4.1 Collect the unfiltered : water samples upstream .of the flow-
through cell and. preserve and store as required. See 12.0
and 15.0

9.4.2_ Collect tne filtered water sample upstream of tne flow-
througn cell and-proceed witn 12.0.

9.5- If an alkalinity test is required, ootain an unfiltered sample
upstream- of -- the flow-througn cell . Rinse the volumetric _ flask two
times witn well water, _ootain a - fresn - sample, and ' proceed: witn 9.0

~

of _Section 16.1.10,

9.6 Cneck Attacnment 16.2.1.6 to see tnat alI of the- required sampling
~ data has been entered.

' 9.7 Clean _ and store _ thermometer, :crductivity, and pH electrodes as- '

described in 6.5, 7.3,- and 8.1 of Section 16.1.10

9.8 Clean ; filter " . apparatus: remove fil ter paper -and_ discard (if-
required), wasn filter apparatus witn detergent and water, and rinse
well witn distilled water, -Ory filter apparatus, with tissue.
Filter Lapparatus now- ready for anotner sampling.-activity or-L storage. _ NOTE: de'sure inlet / outlet hoses are 'alsc cleaned ' and-
rinsed.

, ,

L . _ _ . - - - + , , *
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'V 9.8.1 If filter apparatus is to be stored, wrap unit witn clean
plastic bag and seal with tape. Laoel witn " clean", date,
and initials.

9.9 ' Clean flow-tnrough cell: rinse well witn distilled water, ele sure
to rinse inlet and outlet hoses well with distilled water. Shake
cell vigorously to make sure tnat all of tne excess water nas been
expelled. Cell now ready for another sampling activity or storage.
NOTE: If cell has been discolored by water substance (s), wash cell
witn soap and water, and rinse well witn distilled water.

9.9.1 If cell is to be stored, wrap cell with a clean plastic Dag
and seal with tape. LaDel with " clean", date, and initials.

10.0 PROCEDURE: GR00N0 DATER SAS LIN3 WITH A BAILER

Water samples snould only be collected witn a bailer whenever it is
impossible to pump from the well. Bailers made of tefion, PVC, or-

stainless steel should oe used whenever possiole.

Samples to be collected and analyzed for EPA Appendix VIII/IX organic
suostances may preferably oe collected by tne oail metnod. See Section
16.1.11. Teflon is. preferred for collection of samples containing.y organics.

-U-
10.1 If tne bailer requires cleaning, clean bailer as descriced in

10.14.

10.1.1 NOTE: If Dailer nas previously been wasned, rinse Dailer
thorougnly with distilled water. Drain and discard
rinse. ' Repeat TdICE more with distilled water.

10.1.2 Rinse outside of bailer witn distilled water. Dry outside-
__of bailer witn tissues. .ine bailer is now ready for sample
collection.

10.2 Lower a clean bailer into tne well and fill Dailer $1/3 full witn
water. NOTE: Omit 10.2 and 10.3 if well volume is insufficient
for rinses. Proceed directly witn 10.4.

10.3 Retrieve Dailer, mix water in bailer, and discard water at a site '

away from the well. Repeat TWICE more witn fresh wellwater.

10.4 Lower oailer into the . well, fill Dailer with water sample and
retrieve Dailer. NOTE: Avoid direct contact with a dirty
surface; 'always rest bailer (s) on a clean plastic sneet. Use a
new Dailer rope for sampling eacn.well. '

.1

. * * - - -"
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- 10.4.1 'If bailer is used because well is "unpumpaole," proceed
witn 10.7 and tnen to 10.14 Omit all other steps.

10.5 Orain bailer into a clean sampling container such' as a carboy.
Also, fill tne flow-tnrougn cell with sample water. Unwrap and
connect clean hose--and pump. Place one end of hose into carboy
end remaining end_of-hose into a sample bot *,le. Check conne:tionsto' make sure - that they are tight. Insert clean thermometer,
conductivi ty, and pH electrodes into the flow-tnrougn cell and
tignten-connections.-

10.6 Perform temperature, conductivity, and pH measurements - on ~ each
carboy as descrioed in 6.0,-7.0, 8.0 of Section 16.1.10 and record
data on Attacnment 16.2.1.6.

10.7 Pump .the unfiltered water samples from the carboy into- the sample
bottles and preserve and store as required. See 12.0 and 15.0

10.7.1 Next collect' the filtered water sample according to 12.0.

10.8 If an alkalinity test is required, oo~tain an unfiltered sample from-

the carboy = -Rinse tne: volumetric flask two times with well water
.and ootain a fresn sample and proceed with 9.0 of Section 16.1.10.

h: 10.9 - If the - uncollected semple is insufficient, repeat 10.4 and until-

the required saa.ple volume has been collected.

10.10: Check Attachment 16.2.1.6 to see tnat all-of tne sampling data has
been entered.

10.11 ' Clean and store tnermometer, conductivity, and pH electrodes as
described :in 6.5, 7.3, and 8.1 of Section 16.1.10.

10.12 -Clean _ filter apparatus several times with detergent and water and
urinse witn distilled water.. Rinse outside of_ -filter apparatus'
--witn ' distilled water and ' dry witn tissue. Tne filter . apparatus -

~

is now ready; for another sampling activity or storage.

10.12.1-_ If ; filtar apparatus . is to be stored,-. wrap unit- with a
clean piastic sheet and seal witn tape. Label = witn" clean", date, and initials.

.10.13: Disassemble' sampling- apparatus, drain hoses / pumps to ensure that
all of _ the previous . water sample is expelled, and clean F.oses and

.

-pumps.

10.13.1 Pump s2000 mL of distilled water tnrough ,tne hoses and
. pumps.- Continue pumping until all of the distilled

h

k - )
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water is. expelled. Clean outside of hoses / pumps witn
distilled water and dry with tissues. Tne hoses / pumps
are .10w ready for anotner sampling activity or storage.

10.13.2 If noses / pumps are to be stored, wrap unit in a clean
plastic sheet and seal witn tape. Label with " clean",
date, and initials,

10.14 If possiole, disassemole bailer and wash with detergent and warm
water. Use a brusn. Rinse well witn distilled water to remove-

detergent.

10.14.1 Rinse .oailer at least three (3) times witn hexane or
s2 N . hcl, followed by at least three (3) rinses with
distilled water.

10.14.2 ' Reassemble oailer and rinse again with distilled water.
Rinse outside of bailer witn distilled water and dry witn
tissue. Snake bailer vigorously to remove water. Bailer -

now ready for another sampling activity or storage.

10.1'4.3 If oailer is to oc stored, wrap unit with a clean plastic I

sheet and seal with tape. Label witn " clean", date, and
initials,

_

h
11.0 Pet 0CE00RE:' GR0dd) DATER SAMPLId3 FROM SEEPS AND SPRINGS

dnen- seeps or. springs are present witnin a study area, it is desirable
~

to-ootain a water sample. If the seep or spring disenarge is small, it
~

will oe difficult to obtain a large sample. For large disenarge springs,
-the sample should be collected by tne grao metnod just as a sample is
-collected from|a ~disenarging well or collected witn a peristaltic pump.
-In eitner case, the steps taken to collect and prepare tne sample should
. De well documented. A typical procedure.- to collect samples follows, out-
.it may oe necessary to improvise to obtain a sample,

11.1- If the seep disenarge is small, place a clean and unused cottle
wnerei tnei seep will drip into the container. If necessary, dig
out the soil matrix to increase tne flow. - out document tnis or.
Attachment ~ :16.2.1.6. NOTE: i f possible, determine temperature,
conduc tivi ty, and pH data as described in 6.0, 7.0, and d.0 of
~Section 16.1.10.

'11.1.1 Be sure to note and record now long it takes to obtain a
sample.

'

.

.
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d I'l .2 Pump sample througn a filter 'into a clean, unused, and labelled {

.

bottle. Record sample volume on Attachment 16.2.1.6. Discard '

filter unless directed by tne SH to save the _ filter for lao
analysis,

!
11.2.1 A small-sample volume of as little as 10 mL can be analyzed

for uranium. NOTE: If seep flow is small, collect a small
sample and consult SH for furtner instructions.

12.0 PROCEDLIRE: FILTRATION AND PRESERVATION OF WATER SAMPLE (S)
.

Wnenever water samples are to be analyzed for soluble (or dissolved)
analytes, insoluole matter must de removed or tnis material may
interfere witn _tne analysis (es) and could seriously affect detection
instrument operations. In addition, tne insoluble material in a water
sample may sometimes_ require analysis (es) and must De separated from tne
dissolved analytes. The .soluole and insoluble analytes are separated _ byfiltration. Tne soluole analytes pass througn a filter wnile the
insoluoles are retained py tne filter. Then, if required, the insoluble

; matter witn. the fil ter is saved and submitted for laboratoryanalysis (es). The JEG Water Samplers should consult witn the Site
Hydrogeologist prior to sampling to determine if sample (s) should be -
filtered-and wnether the insoluble material should be saved for analysis ..

Inis snould oe recorded on Attacnment 16.2.1.6
-

I

or discarded.

'D 12.1 Assemole clean hose (s) and clean pump (s). Insert a filter !O
apparatus containing a new filter between the water source and tne
sample bottle. Check all connections to make sure that they are

'

tignt. NOTE: If tne equipment nas not been cleaned, clean tne
equipment' as descriced in 12.7. .I

12.2 . Before collecting any samples, run -a -few hundred mL of the water
sample through the filter. Of scard:tnis water at a site away from
tne water source'. NOTE: If filter Decomes clogged during tnis ,

step or during Step 12.3, replace. filter as _ descrioed in 12.6.1.
Do not clean filter or bacK flusn filter with. tne water: sample,

12.3 Fill the sample bottles. Allow no dirt or dust to blow into the
bottles or onto tne bottle caps. Rinse the inside of the bottlecaps with filtered water and screw cap onto 00ttle. Snake the ' '

,

bottle to mix the sample. NOTE: Wnile filling tne sample oottle,
and once the . sample is 'in the bottle, do not allow the water
sample to touCn anytning Dut tne oottle Walls. Never stickr anytning into the bottle. Do not smoke near open bottles.-

;

12.4 If ;equired, add an appropriate amount of preservative after>

filling the sample Dottles. Refer to Attachment 16.2.1.7 for
volumes required and preservation techniques. Recor'd the type of
preservative on the sample label. If preservative is notrequired, proceed with 13.0. NOTE: Keep the water samples outp of direct sunlight.

'V

)-. . _ .
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12.4.1 If Nitric Acid (HNO ) is to be added, add 5 mL of sd N3

HNO3 per liter _of sample, mix sample well, and check pH
of sample solution, pH should oe <2. If pH is >2, add
4N HNO , mL by mL, witn mixing after each addition3
untTI pH of sample _ solution is < 2. NOTE: Concentrated
HNO3 may _be used as an alternate: add 3 mL of HNO3per liter of sample and mix sample solution well. -

12.4.2 If Hydrocnloric Acid (HC1) is to oe added, add S mL of sd
N HC1. per liter of sample, mix sample well, and check pH.

iif sample solution, pH snould be <2. If pH is >2, add
s6 N HCI, mL by mL, witn mixing af ter each addition until
pH of sample solution is <2. NOTE: Concentrated hcl may
be used as an alternate: add - 3 mL of hcl per liter of
sample and mix sample solution well.

12.4.3 If Sulfuric Acid (H SO ) is to be added, add 5 mL of '
2 4

-s9 M H 504 per liter - of sample, mix sample well, and2
eneck sample pH. pH should be < 2. If pH is >2, add s9 d
H 50 , mL. by mL, witn mixing af ter each addition until2 4
pH- of sample solution is < 2. NOTE: Concentrated
H SO may be used as an alternate: add 2 mL of4
H SO4 per liter of sample and mix sample solution well.

_ 12.4.4- If Sodium Hydroxide is to De added, add 2 mL of N18 N Na0d>

L-Q<'- per liter of sample. Mix sample well and checx sampTe pH.
If pH is <10, add Na0H mL oy mL until pH is >10. Mix

,

sample-. solution well after each addition of_Na0H.

12.4.5 If Sodium Hydroxide and Zine Acetate solution are to De
-added,. add 2 mL of sld N Na0H per liter of sample and mix
sample solution well. C' neck-sample pH. If pH is <10, add
Na0H mL by mL until pH is >10. Add 2 mL of Zine Acetate-

solution (220 g/L) per . -liter of sample and mix sample
solution well.

.12.5 Pour a few drops of tne 3 reserved water sample onto tne bottle cap
and dip the tip of the itmus paper into the Dottle cap to check
tne pH of tne water sample. If tne pH _is >2, add acid, or < 10, add
base as| appropriate. Discard cap contents, place cap on oottle and-

tignten. N0fE: Keep sample (s) out of direct sunlight.
.

12.6 Cneck Attacnment 16.2.1.6 to make sure tnat all sampling data nasu

been - correctly . entered. This snould include any comments or-
deviation (s) from:tne procedure.

12.7 Clean _ equipment joy draining noses and pumps to make sure tnat all
.

of the water sample is expelled. -

|

0

-
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:12.7.1 Pump s2,000 mL of distilled water or its equivalent tnrougn
tne hoses /tuoes and pump. Continue pumping until all of
the distilled water is expelled.

12.7.2 Rinse outside of hoses and pum
dry hoses / pumps with tissue (s).ps witn distilled water andHoses / pumps now ready for
another sample or storage. NOTE: Ory noses / pumps Defore
inserting them into the well, before connecting tnem to
another pump, or before putting tnem into a carooy.

.

12.7.3 If hoses and pumps are to be stored, place apparatus in a
clean plastic bag.and seal witn tape. Label with " clean",
date, and initials.

12.d If using disposao_le filters, disregard 12.d and proceed to 12.9.
Clean tne filter apparatus Dy disassembling tne unit, discard tne
- filter - (if required), and rinse all surfaces wnien come into-

contact with - the water sample witn distilled water. Dry filter
apparatus with- lint-free tissue (s). Filter apparatus now ready
for another sampling activity or storage.

>

12.6.1 With - clean- - hands, install a new = filter, touching tne
filter only _along its perimeter. Re-assemsle the filter-

apparatus. - NOTE: Use a pair of tweezers, if necessary,
-

- - - to handle the filter. Allow ~no dirt or dust to olow onto
} the cleaned apparatus or filter.

12.d.2 If the filter apparatus is to oe stored, place apparatus
in a clean' plastic- bag and seal with tape. Label witn-

" clean", date, and . initials.

:12.9 Perform _ the following POST-COLLECTION DUTIES:

12.9.1 Clean up field equipment.

12.9.2 Replace. expended 1tems, filters, reagents, reagent_

solutions, etc.=

'12.9.3- Repair oroxen equipment or report / request replacement.
c

.12.9.4 = Make Xerox ' copies of all _. field forms associated: witn . a --

_ given lot of samples--and distrioute copies - to tne Site-

Hydrogeologist, Data > Manager, Water Sampling Manager, and
itne BJA Tecn Rep witnin two (2) weeks of tne date of sample
collection. NOTE:' Submit the final field values for pH,-

temperature, conductivity, and algalini ty to tne Data
Manager who will include this data in tne , water quality
data case.

--
-

'

.
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15L ALBUQUERQUE OPERATIONS PAGE O F. Id

.- 12 9,5 Give original- field form (s) containing the sampling >

information to JEG 00cument Control,

12,10 Notify- the Site Manager, by memorandum, of the collection of tne
field sampling data and delivery of tnis information to JEG
Document Control,

13,0 PROCE00RE: PREPARATI0,10F -SPLIT SAWLES
.

13.1 -Tnoroughly rinse tne split jug with about one (1) gallon of
distilled- water or- its equivalent. Drain rinse througn both theinlet and outlet hoses,

13.2 Pump s10 L of _ tne filtered water sample into tne split jug and
rinse jug thorougnly with tne sample. ~ Drain 'inse througn both
tne inlet and outlet noses /tuoes,

13,3 Whenever possible, pump more tnan enougn filtered water sample '

into the split jug to-fill all of the semple sets. As a minimum,
pump more than enougn filtered water sample to fill all of tne
cottles . used for identical analyses. Swi rl tne jug contents
tnoroughly to mix tne water sample,

-

13.4 01spense sample types consecutively, i.e., fill one anion bottleq
Q- immediately af ter the other, _ one metals bottle immediately af ter

tne other, etc.

14,0 _ PROCEDURE: PREPARATION 10F SANLE SPLITS, KN044 SOLUTIONS, ANJ ARCHIVE 0
SAMLES

- 14,1 - Separate fieldisamples into sample lots for packaging and shipment
to the analytical laboratory,

14,1,1 A sample lot snould consist of no more tnan nine (9) field
samples, four (4) replicates of one of the field samples,

. and at least one (1) known solution,

14.2, Every field sample--and known solution may also oe split into a
sample submitted' for lao analysis (es) and a sample to De arenived.
NOTE: Archived . samples are stored by tne analytical laboratory
and may oe analyzed by that laooratory and, at the discretion of-
JEG, used for re-analysis (es) or other purposes,

.

h

V.

-

:
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,

15.0 P'ROCEDURE: PREPARATION OF WATER SAMPLES FOR PACKAGING, LABELLING, AN)
T RAW 5P0g

15.1 Laoel Dottles with the TAC's pre-printed laoels. Fill in all
appropriate inforination in tne blank spaces.

15.2 Immediately put tne samples requiring refrigeration into an
insulated cooler containing "olue ice" or ice. Samples whicn do
not require refrigeration should be placed in a box or otner
suitable container, filled with aosorber material, sealed, and
snipped to tne analytical laDoratory. NOTE: Keep all samples out
of direct sunlignt.

15.3 Put tne address and telepnone numoer of tne UMTRA Project Office
and the name of a JEG contact in :ne insulated container. Include
a list giving the numoer of samples and sample identification in
each container. Use Attacnment 16.2.1.4. Tnis sample list will be
completed Dy tne laboratory and sent to tne 80A Tech Rep so tnat
records will be kept on tne list of samples received. Tnis list
can De compared to a duplicate sample list whicn is retained with
the water sampling data to assure tnat no samples were lost or
misplaced during sn1pment.

16.4 Tape the container witn strapping tape for shipping. Inforin tne
, laDoratory of the sample arrival time and date.

'-

15.5 Senedule sample collection /snipment so that tne samples do not
arrive at the lab after 4 p.m. on a Friday, Saturday or on a
Sunday. Wnenever possiole, snip tne samples so tnat they arrive
at the laboratory no later than 72 hours af ter they were collected.

15.6 Have tne laooratory document sample lot arrival times, and report
tnis information to the 80A Tecn Rep.

15.0 ATTACHMENT (S): SdPPORTING DOCUMENT (S)

16.2.1.1 Senematic Drawing entitled " Point Source Bailer"

16.2.1.2 Site Hydrologist to Water Sampling Manager memo

16.2.1.3 Site Hydrologist Work Order Plan

16.2.1.4 UNC Cover Letter

16.2.1.5 Equipment Cnec< list

16.2.1.6 Water Quality Sampling Record Form--4 Forms '

16.2.1.7 Potential Sample Overview

L)
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1
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18.0' PROCEDURE REVIEW AND APPRWAL 4

Prepared By: [jeS k
. C -3 o - To,

TA Repre n ta ti ve - Date

Reviewed By. J // g
Tasgiarfager /- Ofte

1;/od- b,h 'Reviewed By: :

Qua'Tity urance i ager / - Qa e

Approved dy* ,/ / efo'

,

Ar ect Manager /) . / /0 ate' ~

uty Project Manager

.
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(] ATTACHMENT 16.2.1.1
%/

Point Source
Baller,

m POINT SOURCE BAILER
W allows sampling at

( % SpfCif 0 point within a

) ge,g monitoring well

o Threaded and press fitted
|[, , Construction allows for

east of decontaminktion
'v **

' Additional 1 oot midsec-
tion (t) may be added at
the Center to increase

- L'.T*4's.
-'

volume
.

Avadt ble in polyvinyt
,

5 A Chloride (PVC) or all*
,

Virgin politettafluoroethy.' "' 8, , . .

lene (PTFF), LEX AN'" or
stainless steel

h |-A) - | $1ZES AVAILABLE,

i PTFE:

| 1 inch OD thru'

. , . . . 4 5 inches O D,, ,,
'i (25 4 mm .114.30 mm)
* -

k Langths: 2 thru $ ft

Q ... _.

TIMCO Bailers

.

O
.

.

9 __m - _
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ATTACHMENT 16,2.1,2 JEGG/JEG/1186-0620
*

JACOBS ENGINEERING OROUP INC., ALBUOVERCUE OPERATIONS

-TO: JFritts -

FROM: RHeydenbu

DATE: November 14, 1988

$UBJECT: Water Quality Sampling at Spook, WY

Water quality sampling of monitor wells and lysimeters at the Spook
site should begin on November 28, 1988.

LOT 1

SPKP1 - 910
- 911
- 913
- 914
- 915
- 919
- 920
- 921
- 922
- 923
- 938
- 941

0' - 702 (lysimeter)
- 991 UNC Known

LOT 2

SPr.01 - 912
- 918
- 927
- 928
- 935'
- 936
- 937
- 939
- 940 splits 951, 952, 953, 954
- 942
- 993 UNC Known

LOT 3

SPK91 - 916
- 917
- 924
- 925 splits 955, 956, 957, 958 '

- 931
- 932

.f~ - 933
- - 934

- 943
- 944
- -995 UNC Known

.-
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2. .

- 5199 tests will be perfonned in monitor wells 913, 928, and 933
through 944

'(]~ Attempt to collect samples'from all lysimeters. See attached memo of' October 5,198B regarding location and sample bottle priorities. If
water is obtained from lysimeters in addition to 702, include
samples in LOT 1.

Note that monitor wells 929 and 930 will not be sampled.

RH:rc
Attachments

cc: BBearden '

EBanks
MGilbert (w/out attachments)
FTitus
Document Control

.

O>

1

.

O

d '* * * - ei w-. = ,,.e.e..- - -en-.-w .w -4m..a -.m,., m., ..a,..r . m g r- . . -- r. . y
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Tg JACOBS ENGNEERNG GROUP INC.
.dt; Atsuoutsour orreanoNs -

WORK ORDER PLAN - ANALYSIS OF- WATER SAMPLES '
.

PAGE 1 OF 2 .
- WORK ASSIGNED BY:

sgT E:
iDATE ASSIGNED: SAMPLE l_D. I

i
't

-I
Bottle

' ~ NO3 G'*** !Name C8 SO4 Na K Mg Ca 8 -- "F CN S TMN- NH4 *' NO3 SIO2 PO4 Br Al Sb As Ba Be Cd Cr Co Alpha 13 eta |NO2
,!

*

'f
L

,

t

*

.(

'

i

7

:
!

'| ..)
-;.

<?'

;

|

I,
- - - - -

# of !

' i-
I

COMuCN TS:
_ _ :

_

*
s

:

i -

:

1 i
i i

JEG- AL-ENG-G3 83/90) 1 OF 2 '

ATTACHMEtiT 16.2 1.3'
|

. _ . _ . - . _ .. . -- , ,_ _-
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Igg JACOBS ENGNEERfG GROUP !NC.
47E atsuouseove orteanows -WORK ORDER PLAN = . ANALYSIS OF WATER SAMPLES

Pact 2 or 2 |

WOHK ASSK3NED BY: StT E:-

0?JE ASSIGNED; SAMPLE LD. -

f l |' TOCDottle l.- .

b Pb Mn Hg 'Mo Ni Se AG ' Sr Sn Tl - U . V Zn TOS & Pb-210 Po-21C Ra-226 Ra-228 Th-230
- . . .

Name - Cu
-~ DOC

-
-

I-
[

_

_

-

___
&~ m

Total
a of

Tests |

COMME &4 TS:
,

i

e

JEG- AL-ENC-G3 431908 2 OF 2

_ _ _ _ _ _

. , . -.
- - .

- - - -
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ATTACHMENT 16.2.1.4

JEGA/UNC/0889-0043

O August 1, 1989
.

. .

- Mark Hollenbach
UNC Technical Services, Inc.
2597 B 3/4 Rd.
P.O. Box 14000
Grand Junction, CO B1502

.

l Dear Mr. Hollenbach:
'
-

Please prepare known solutions as indicat d below. Labeled m ~ :s will
- be sent to you by our sampling team manager. The known solutiu . should
be bottled as indicated on the attached Work Order Plan. Please send the
known solutions to Core Laboratories,1300 South Potomac, Suite 130,

,

Aurora, Colorado 800l?.

Very truly yours,
- JACOBS ENGINEERING GROUP INC.

hbr fI

Frank B. Titus
[ Manager, Hydrological Services

FBT:jw
- Enclosure
_

cc: MGilbert(w/ attachments)
emmmer (w/ attachments)

L C oods ( i. )
- SITE: 6mi

APPROXIMATE DATE REQUIRED:

- SAMPLE IDENT]FICATJON APPROXIMATETDSDESIRED(mg/1)
NUMBER

; (A9 3000
'

9W ?w
.

O
I

.

'=d _ . _ _ _ _ . _ _ _ _ _ _ _
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Ig JACOBS ENGINEERING GROUP INC. stcuos
13 5, ALBUQUERQUE OPERATIONS Pact 1 ort r

-

.

[OVIPHINT CH (KLIST
f fill out all hks prior to leavina for fieldi

;

DH BUFFER lu U2 h>$
sufficient volume 4 .

sufficient volume 7
sufficient volume 10

_ g
;

REAGENT & BOTTLES

l'imus paper
Nitric acid (pres.)
Sulfuric acid (pres.)

| not required * -

Other reagent:
not required _ _,_

P.equired sample bottles:
Number of 1000 mi plastic bottlesO fer A1, H2, Po210, Th230, CN, S,
Pb210 Ra226. Ra228 ,

Number of 500 mi plastic bottles
for Gross Alpha Beta, NI

Number of 500 ml amber glass
bottles for TOC

Number of 1000 mi amber glass
bottlet for T0X

Sufficient bottler ,,, _.

Alkalinity kit
ek reagent volumes

-

ck glass for breakage

_

* If required, must explain under (.tynti,
,

O m m = 1 1 u .1.s

. -



JACOBS ENGNEERING GROUP INC. sectics
*

ALSUQUERQUE OPERATIONS FAGE 2 3ep_

o .

() EQUIPMENT CHECKLIST''

f fill out all blanks orier to leavino for field)

OTHER EEllPMENT Coment s

squeeze bottle

acid dispensette

deionized H O
2quantity gallons

distilled H O gallons2

water level sounder battery check
hand tape
cloth towels or wipes

f.11LD FORMS AND HISCELLANEOUS E0VIPMENT:

Expected no. of samples No, cf forms

'

v) Clipboard with cover

Maps ,._ marked with w211 locations

Well information (completion, depth, etc.)

Field instruction book

Key (s)towell(s) To be picked up at ,__

Clean pails Transparent tape

WD 40 (for locks) Strapping tape (nylon)

Marking pen

Coolers _

Shipping address of lab (s):

'

ATTACHMENT 16.2.1.5

J c 3* AL-o A- 21 ( 8/ 0 7)
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JACOBS ENGINEERING GROUP INC. u c13e.,

ALSUQUIRQUE OPE RATIONS PAGE- 3 CF- 3

_. .

k EQUlPMENT CHECKLIST
IFill out all blanks orier to leavina for field)

. _.

Coment s

Phone numbers and contact:

- _

_

EW ES AND FILTERS

Logic unit Power cord

Regulawr Logic unit cord

Wrenches Water hose

Air hose

O
PERISTALTIC PUMP

Battery cable Rechargeable bittery _,,

Clean? ye s .__., no Battery charger

Tubing Length

Filter system:

Inspect filter housing for cracks _

Filter unit legs

Number of filters

filter size

.

(s ATTACHMENT 16.2.1.5
V

|

JEG- AL*0 A- 1i ( 8 / t 71
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ATTACHMENT 16.2.1.6
;

|g~ .lACOBS UG!NEERN3 GROUP INC.
i sp p.p i et 4

. .... w m e .. . I,

O WATER QUALITY SAMPLIN5 RECORD
|

i

SITE ID: FINAL FIELO VALUE AT THE SURFACE
. LOCATION ID:
1

SAMPLE ID:- p H ( S.U.) ';

q STATIC WATER LEVEL (FT) Ec (pmhos/cm)
_

!

SAMPLE DEPTH (FT) T EMP. ('C)
'

SAMPLING DATE ALKALINITY (mg/l Ca CO ) @ pH 4.5
_3

._

SAMPLING TIME: TITRANT: 1.6 N H SO 4 LOT #2
i START
a

1 COMPLETE
FILT ER(S) USED

i
4

i

! COMMENTS .

V

a.
.

: LOCATION DESCRIPTION

ALR TEMP. 'O D.O. (alt) moll Eh sofn f.1M) mV .m t . 'O
6

.. . FIELD REP (S)
> - ..

;"
-

TOTAL VOLUME
DATE TIME WITHDR AWN pH E T M P. Eh D. O. g

(Oats) | Bore Volumes)

0.0 0.0 $ TART PUMPIN3- - -

,

T

't

6

mb

i

-s

a

V

0
_

;

JFG- AL-E N3-4 412/ 901
. _ . - . _ _ ~ . - , - _ , - . . . _ _ . - - ._.~ _ _ _ ... _--. - - _ . -
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|
-

rees t ot 4
! WATER QUALITY SAMPLING RECORD

: O.
_

'

L BORE VOL C ALCUL ATION
S AMPLING INFORM ATION i(d/2)2 7r(hg-h )*2 2

.

'

SIT E 10_ LOCATION 10 -

DEPTH TO W ATER (h ) (FT.) WITHDRAWAL METHOD2

DEPTH OF .WELL (hg)(FT.) FILTER SIZE 45p
- _

WE LL DI A (d) (FT.) _ _ THERMOMETER iD
BORD VOL. (FT.)3 Ec METER ID

'

SCREENED INTERVAL (FT.)- pH METER ID

PUMPID ,

Eh METER 10 -

D.O.METERID._

C ALIBR ATION INFORM ATION

D ATE OF L AST Ec C ALIBR ATION
TIME OF pH C ALIBR ATION
pH AFTER ME ASUREMENT FOR ST AND ARD pH

- pH AFT 8iR MEASUREMENT FOR ST AND ARD pH'

-

SH'IP PING INF O RM ATION
,

L AB(S) SHIPPED TO:
^

DATE(SS SHIPPED:-
METHOD OF SHIPMENT:

)
-.. )

|-

,

NOTES
I

4

O l
:

* The value of (f)* le ! .022 for a 2' well
.086 for a 4' well

J E O- AL-ENG-4 4 ( SI 871
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" " * * '
WATER QUALITY SAMPLING RECORD

ALKAllHlTY TITRATION

SITE ID: ALK AllNIT Y
pH

(mg/l CACO ) !3LOCATIO!4 ID:
1st 2nd 3rd I

D AT E:

8.90
;E.9ROR AT 4.5 0: X1 - X2

f,'3x 100- %

8.05
7.80

ist , u 7.50
6.50

2nd = % 5.70
5.10
4.20
4.50

pH CHECK AFTER TITRATION 4.25
4.00

7.0 0 =
.

4. 0 0 =
| I

NOT ES

.

..

.

.

D

dtO. AL.T NG.4 a f tit" l



4ef4

lg JACOBS ENGINEERING GROUP INC,
~

j gg Atsveugteus openAfloN8

EXHlBIT C
ATTACHMENT 4

SUBCONTRACT NO. 34-6705-S; __

;

ACKNOWLEDGEMENT OF RECEIPT OF SAMPLES FOR DELIVERY ORDER NO. O

SITE ID: LOCATION ID: SAMPLE 10:

SAMPLE SHIPMEhT LIST SAMPLE MATRIX (Check one),

LOTi WATER ( ) Soll ( )
i.

BOTTLE 50TTLE
ID AMOUNT EEC'D (s) _ 10 ACUNT FIC'D (v)

Al ( Th 230
Al A I GAf3
M1 f

*

H1
p|-Ml A I CN

) sM2 |
4

M2 A i l TOC

hb Alkallnity,
' Ra 226 g

Ra 228 (

DATE SHIPPED: - METHOD OF SHIPMENT:

COMMENTS:
,

-------.--- .-- . . .__- -__________

To be completed by subcontracting laboratory
'

I hereby acknowledge receipt of the following on:

Delivery Order No. Work Order Plan dated:

Subcontractor:
Name:

Title:

COMMENTS:

;

In accordance with Exhibits B and C of the Subcontract :
Water Quality Analytical

Results due to JEG by:
(cate)

'JEG- AL-ENG.44 mpo)

__.. _. _ . _ _ _ _._ _ __ _.., _ _. _ _ _ _ _ - .___...._. . _ _ _ . _ . _ . . _ . _ _ _ _ _ _ . _ _ _ _ .
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JE
JACOBS ENG NEERING GROUP INC. sic 1,cu

*

A L 5UQUE F.QUE OPE RATION S FAGE: CF- >

POTENTIAL SAMPLE OVERVIEW

Bottle Bottle Volume Preservation
1.D. tvoe (ml) techniaues Analytes

0A Polyethelene 2000 Filtered, 4 0 F, Cl, So4, PO4
SiO , B. TDS, Br

2

M Polyethylene 1000 Filtered, HNO3 Na, K Mg, Ca, Sr,
to pH<2 Ba, Mo, As, Cd, Cr,

Hg, Pb, Sb, Se, A1,
Fe, Mn, Ag, Co. Cu,
Ni, Sn, V, Zn, V,
Be, 11 '

N1 Polyethylene 500 S , NO2 + NO ,3

CN Polyethylene 1000 NaOH to pH>l2, CN'
040

2S Polyethylene 1000 NaOH.-to pH)9, 5- ,

2.5 HL of 220g/L
, . zine acetate

- solution per liter

-TOC Amber glass w/ 500 40 C H SO4 to TOC2-Teflon liner pH<2

0T0X' Amberglassw/ 1000 40 T0X
. taflon -liner
.and septum

Pb210' Polyethylene 1000 filtered, HNO . Pb210 |3
to pH<2

Po210 -Polyethylene 1000 filtered, HNO3 Po210
to pH<2

Ra226 = Polyethylene 2000 Filtered, HNO3 Ra226
4

to pH<2

Ra228 Polyethylene 2000 Filtered, HNO . RA2283
.to pH<2

Th230 -Polyethylene 1000 Filtered, HNO3 Th230
to pH<2- '

4

. . GA&GB Polyethylene 500 Filtered, HNO3 GA&GBg to pH<2

' Any deviations from the above table will be noted on the Acknowledgement
of Receipt of Sample form which accompanies the samples to the laboratory.

ATTACHMENT 16.2.1.7

_i.if.YII81.!!!ML- _. -.-- -. - - , _ . _ -



ACOBS ENGINEERING GROUP INC.
J ALBUQUE R3UE OPER ATIONS

O" AhBUQUERQUE OPERATIONS MANUAL
'''" " * *'

DATE 06/09/89

EFFECTIVE 11/20/89
WATER SAWLil1G FOR TRifiut4 ANALfSIS SUPERSEDES 05/26/87

PAGE 1 OF 3

1.0 PURPOSE

To provide a procedure for the collection of water samples f rom soil
water suction samplers or from pumped wells for tritium analysis.

2.0 SCOPE

This procedure is applicable to members of TAC and its contractors and
subcontractors with responsibilities and duties for the collection and
suomittal of water samples for tritium analysis.

3.0 EQUIPl4ENT

3.1 Sample Bottles (4 oottles per sampling site): Glass bottles; 250

mL, amber, new, certified clean, and dry
,

3.2 Polyseal or similar capse 3.3 Argon Gas; tank of compressed gas. Tank should contain sufficient
amount of gas to purge glass bottles with argon gas

3.4 Regulator: for Argon Ges tank

rubber. To transport argon gas from tank into glass3.6
Tubing (:bottle s).

3.6 Clamps: for hose /tabe

3./ Control valve: to regulate argon gas flow from tank to sample
bottle (s).

3.d Shipping Container: with packaging material

3.9 Sample Labels

3.10 Address Labels

3.11 Strapping Tape >

3.12 Tooi Box

3,13 Sampling Record Fonn(s): Water Quality Sampling Record Forms

; m ,, ,,, an
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JACOBS ENGINEERING GROUP INC. ucd n 2 2 l

2 OF 3

ALBUQUERQUE OP[R ATIONS PAGE

''' 4.0 PROCE DURE

o Water is recovered from the soil zone with a suction water sampler
and f rom most wells with a bladder-type pump. Refer to the separate

Standard Operating Procedures on soil water suction sanples (16.1.7)
and well sampling (16. 2.1 ) for infornation on the use of these
devices. Sampling water for tritium analysis is similar to sampling
for other analytical purposes, except that contact of the solution
with the open atmosphere should be minimized to limit contsnination
by water vapor in the air.

o CAUTION: Due to the use of tritiun in nodern luminous dial watches,

samplers should make sure that these watches and other
sel f-luminescent devices are not in the vicinity of open sanple
containers or during sample collection activities

o A minimun of 100 mL of water is needed from each sampling site to
provide enough solution for tritium measurement at the required
detection limit of 3.2 p01/mL (0.1 Tritium Units) NOTE: Actusi
value is 3.231 p01/mL based on tritium half-life of 12.30 years,

o if possible, collect four (4) 250-mL samples for analytical and
statistical purposes.

O 4.1 Using the appropriate procedure, prepare the suction sampler or
C/ bladder-punp to deliver a water sample.

4.2 Purge an amber bottle with argon to remove air.

4.3 Insert clean tube from the water sampler to the bottom of the
bottle.

4.4 Allow water to fill bottle until there is a one-inch head space.

4.5 Remove the tube from the bottle and fit with polyseal cap.

4.6 Label bottle with site identification, location identification,
sampler number, date, and time of sampling (use military tine), and
name of sampler. State that the sample is for t-itium analysis and
note any special sampling circumstances (e.g., olor, turbidity of
solution, prolonged sampling period, etc.).

4.7 Fill out the same information on Attachment 5.1 or its equivalent.
If the tritium water sample is taken during regular sampling of a
well, then the information on the sampling record pertinent to
purgirg the well need not be repeated. However, if the tritiun
sample is the only one taken froa the well, then the data on
well-purging should be recorded on the tritium sampling record. If

the sample was taken with a soil water suction sampler, fill out
a only the information listed in 4.6 on the appropriate soil water
V sampling record.

1

|

|
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ALBUGUEROUE OPERATIONS PAGE 3 OF 3 '

F*

O
4.8 Place sample in shipping container and protect from breakage witn

packaging material.

! 4.9 dnen samples are tightly capped tnere are no special time or -

temperature requirements during storage or transit; however,
temperature extremes should oe avoided and holding time (s) should
be kept to a minimum.

4.10 Obtain additional 250 mL samples from this sampling site at this
time. If this is not possible because of insufficient water
supply, prepare the suction sampler for later sampling.

4.11 When sampling is completed at all sites, send samples by tne
fastest available means to the analytical laboratory. Include a
packing sheet with the samples that lists all the samples and
states that tney are for tri tium analysis oy enrichment and
low level counting. If possible, include a purchase requisition
number with tne samples.

4.12 Clean, wrap (if necessary), and store equipment. Laoel witn
" Clean", date, and initials.

.

4.13 Inform the Site Hydrologist of tne time at which the samples were
sent to the analytical laboratory and their expected arrival times
at the loooratory.

4.14 Hake copies of tne sample collection field foms for document'

control and for the fite Hydrologist.

5.0 ATTACHMOT(S): Supporting Documents
.

5.1 Attachment 5.1 Water Quality Sampling Record form

5.2 Attachment 5.2 Acknowledgement of Receipt of Samples
,

Prepared By: /b- X
T'AC' echnical Representative

Reviewed By: q J ,_

* # 1as CManager

Reviewed By: WGd
//' Qualit As ce Manager |

Approved B M /4 1 -I 2
.// '

~

/Pr6 ject Manager

O
i

JEQ* AL-Q A= at (8/8D

-.- - . . _ . - . - - _ _ _ _ . - _ - . - . - - - - , - . _ . . . . - . - - , - - . - - .. . , . ..



ATTACHMENT 5.1: Pace 1 of 2

g, .tACC$$ UGNEERrG GROUP PC .|y =1
n p g , , ,, ,

. . . .. .
|'

WATER QUALITY SAMPLING RECORDo
l )

-

SITE ID: FINAL FIELD VALUE AT THI SURFACE

LOCATION ID:

S AMPLE ID: _ p H ( S.U.)

STATIC WATER LEVEL (FT) Ec (pmhos/ cm)

SAMPLE DEPTH (FT) T E MP. ('C)

S AMPLING DATE ALKALINITY (mg/l Ca CO ) @ pH 4.53

SAMPLING TIME: TITRANT: 1.6 N H SO 4 LOT #2

START

COMPLETE FILT ER(S) USED

COMMENTS

LOCATION DESCRIPTION

_. _

FIELD REP (S)

C'i TOT AL VOLUME pH E TEMP.
(_/ DATE TIME WIT HDR AW N COMMENTS

(Oals) (Bore Vclumes)

START PUMPING0.0 0.0 - - -

,

n
\ /

|

J f 0- AL-E NG-4 418/ 8 7),

1

!
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ATTACHMENT 5.1: Page 2 of ?

Pace 2 of 4

WATER QUALITY SAMPLING RECORD

'O |

BORE VOL C ALCUL ATION S AMPLING INFORM ATION |
(d/2)2n(hg-h2)*

SITE ID LOCATION 10 - -

DEPTH TO W ATER (h 2) (FT.) WITHDRAWAL METHOD
.4 5 u

DEPTH OF WELL (h 3 ) (F T.) FILTER SIZE

WELL DI A (d) (FT.) THERMOMETER ID

BORE VOL. (FT.)3 Ec MET.'R ID

SCREENED INT ERVAL ( F T.) pH METER ID

PUMPID

C AllBR ATION INFORM ATION
D ATE OF L AST Ec C AllBR ATION
TIME OF pH C ALIBR ATION
pH AFTER ME ASUREMENT FOR ST AND ARD pH

q
LJ pH AFTER MEASUREMENT FOR ST AND ARD pH

.

SHIPPING INFORM ATION
L AB(S) SHIPPED TO:
D ATE (S) SHIPPED:
METHOD OF SHtPMENT: __

NOTES

l

O
* The value of (f)s is : .022 for a 2' well

.086 for a 4' well ;

JEG- AL-ENG-4 4 ( 8/ 87)

. _ -. . - - ___ - .- .- , - . . ._ _



taTAtgMENT 5.?

Pese 4 o 4

| i

WATER QUAllTY SAMPLING RECORD

SUECONTF.ACT 1 0. ,_,

Acknowledcerent of Feceipt of Sarples fer Celiver/ Order '?o. O

SITE 10: LOCAT10:4 10: SWFLE ID:
_

S WFLE SWIFFENT LIST
LQ7#

SOTTLE EDTTLE

ID IMOUNT FEC'D 10 AMOL"iT FEC'D

A1 Th 230
Al-A G A/B

M1 N1
~

M1.A C:4

M2 5
~

M2-A TOC
~

Fb 210 T0X )
Po 210 SiO2 )
Ra 226

| | Ra 223

DATE SHIPPED: METHOD OF SHIFME!4T:
,

COMP.Ellis:
__

.-_________________________ -____ __

I hereby acknewledge receipt of the fo11cwing on:

( ) Delivery Order No. __ (k'orkOrderPlen) dated:

Subcontractor:
Name:

Title:
Date:

Complete Analysis Due:

COMMENTS:

Delivery of Analysis in accordance with Exhibits B and C of the Subcontract
is due no later than:

f,

I Complete to JEG by:
(date)

JEGo4-ENG-44 (8/ 8 9)
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EVALVAT10N OF CHEM 1 CAL ANALYSIS OF

'

WATER SAMPLES SUPERSEDES 8.3.9 5/10/55 -
;

PAGE 1 Or 3
i

i ,

1.0 PURPOSE4

To define the procedure used in the UMTRA Project to evaluate and'

document the precision and accuracy of laboratory analyses of water
samples.

'

2.0 SCOPE

This procedure outlines the criteria for the systematic submissien of
water samples for laboratory analysis and the evaluation and
documentation of the resultant data. This procedure is applicable to
all members of the UMT/,A Project for submitting water snples to

i laboratories and evaluating results of laboratory analyses of water
samples.

L 3.0 PRDCEDURE

3.1 Water senples contained in plastic or glass bottles will be
O >"4r ea ta 1 doratore >v>=o"treetora es a>co*> t"9'"'er4"as;

Group, Inc representatives.'

3.2 Before and af ter analysis, samples will be stored in a manner
approved by Jacobs so as to minimize the precipitation of
unstable constituents. Any remaining portions of samples af ter
analyses, and all archive samples, shall be retained by the
laboratory until direction is given by the Jacobs Technical
Representative for disposal of the samples or shipment- to
another laboratory.

All laboratory analy(ses will be specified in writing by Jacobs
3.3

Engineering Group JEG) from the list of constituents on
Figure 1. Figure 1 lists the acceptable detection limit for
each water chemistry parameter.,

3.4 The subcontractor laboratory shall maintain approved quality
assurance / control programs, including appropriate chain-of-
custody procedures, to ensure adequate sample traceability, that
the data transmitted are correct, and that the laboratory
analyses were performed in accordance with EPA approved methods, |

or other JEG . approved methods, which result- in verifiable
,

accuracy ranges as stated below. I
'

3.5 Pre-established accuracy criteria and cation-anion balance

{ checks will be used to evaluate the acceptability of laboratory

.!EG*AL CA PBtM m
,

|

.- .. - .- . _ . - ..-..
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'

|.

| I
'

analyses. Instructions of the details of methods and
calculations to be used are specified in Technical Memo No. 3
' Instructions for evaluating the accuracy, cation-anion balarce,
and precision of Isboratory analyses of water samples."

3.6 JEG represercatives will group the water samples into lots. A
lot is deffned as a group of field samples associated with at
least one sclution of known composition. Lots will consist of
not more than n'ne field samples plus known solutions and
splits. Known solutiens will be shipped to the laboratory with
the field samples within that lot. ~

3.7 Instructions for initiating water sampling, bottling, labeling,
and preservation of samples are provided in Technical Memo
No. 2. Revision 3, by Georg:- Rice.

3.6 Instructions regarding preparation of splits, blanks, and
alkalinity solutions for submittal to laboratories are given in
Technical Memo No. 4 Revision 1, by George Rice.

3.9 Technical Memo No. 3 Revision 5 (referenced above), will be
followed by JEG hydrologists in evaluating 'the accuracy and
precision of each lot of samples. The actual evaluation of the

| | lab data wili include the following:

1. Computation of the acceptable range of each constituent from
the known solution.

.2. Values reported by the laboratory will be compared with the
r5nges compe'ed above.

3. Each analysis shall satisfy the cation-anion balance
criterion. The balance must be within plus or minus.

3.10 When the reported value of any constituent in a known solution
falls outside its acceptable range, the laboratory will be
instructed to re-analyze the entire lot for that constituant.
When 6 sample analysis does not satisfy the cation-anion balance
criterion, the laboratory will be instructed to re-analyze that
sample until the anion-cation balance criterion is met.

3.11 DOCUMENTATION OF WATER QUALITY RESULTS

3.lla The JEG water quality analytical results form (Figure 2)
shall be utilized by each subcontractor laboratory io
report the results of all analyses.

3.11b The evaluation of accuracy and precis'vn by the UMTRA
hydrologists shall be documented according to Technical
Memo No. 3 on a form that is filed with the UMTRA
Document Control Center.

Jt G- AL-o A-ti t tl e71
.__. --
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i

i

4

d'h) ,//d
/ x ( / --.- -Prepared By:

'' hydro ogist

Reviewed By: _'
~.anager

Q l 7
Reviewed By: (.r 7pd4,)g-.-

Qu T As t ance Manager

Approved By 1, i f Q' \
| I .}4 ject'Managef--

)

i

|

|: I I
l

,

.lE G- /.L. O A- 71 I ti t ? ) I
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i
FIGURE 1 '

REVISE 0 LIST OF CONSTITUENTS ANO
DETECTION LIMITS FOR WATER ANALYSES

Detection Detection
Constituent Limit (me/1) Constituent Lirit (r:/1)

'

Chloride (Cl) 1.0 Lead (Pb) 0.01
Sulfate (50) 0.1 Manganese (Mn) 0.01
Sodium (Na) 0.002 Mercury (Hg) 0.0002
Potassium (K) 0.01 M:1ybdenum(Mo) 0.01
Magnesium (Mg) 0.001 Nickel (N1) 0.04
Calcium (Ca) 0.01 Selenium (Se) 0.005

] Boron (B)
0.1 Silver (Ag) 0. 01

( flouride (F) 0.1 Strentium (Sr) 0.1
Cyanide (CN) 0. 01 Tin (Sn) 0.005
Hydrogen Sulfide (H 5) 0.1 Uranium (U) 0.0032
Ar.?. onium (N4) 0.1 Vatadium (V) 0.01
Nitrite (N0) 0.1 Zinc (2n) 0.005
Nitrite (ND ) 1.0 Total- Disselved Solids
Nitrate & N trate 1.0 (TOS) 10
Silica (510 ) 2.0 Total Organic Carten2
Phesphate (PO ) 0.1 TOC 1.04.

3ron FE 0.03 T0X 1.0

Aluminum (A1) 0.1 Radionuclides PCi/l
Antimony (Sb) 0,003 Leec 210 (Fo-210) 1.5
Arsenic (As) 0.01 Polonium 210 (Po 210) 1.0
Berium(Ba) 0.1 Radium 226 (Ra-226) 1.0
Cad,ium(Cd) 0.001 Radium 228 (Re-22B) 1.0
Chromium (Cr) 0.01 Thorium 230 (Th-230 1.0
Cobalt (Co) 0.05 Gross Alphe 0.2 .
Copper (Cu) 0.02 Gross Beta 1.0

1

5

y

.tG.A(.C4.pg(grpH'

, __
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WATER 6UALITY ANALYTICAL RESULTS '
sheet et-

O .

SITE ID: LO*ATION 10: $ AMPLE ID: :
i

LOT CONTROL NO.
'

,

$ AMPLE TYPE . D ATE SAMPLED:
,

LAB NAME: DATE RECD: ||
,

'

LAB SAMPLE ID: -

DATE ANALY2ED: .. CHECKED BY:

: 6 AMPLE CONDITION (ON RECEIPT):

: COMMENTS:
.

. ,

RE S ULT S DETECTION LIMIT
i PARAMEfth COWutNT$ ,

PRlWARY- UNITS DUPLICATE U NITS -VALUt U Ntf

.

O
i

!

I

f

f

9

l

|

__

LO S AMPLE TYPES: A * A CID B L A NK F - FIELD K = K NOWN R - RE P LIC AT E

| - RECEtVED SY JE0 D ATE APPROVED BY JE0 DATE

JEG- AL-E NQ*16 ( 61 SM . .qg p
i

!~
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H6 rap'Gr
p erd Water SamplersT0: na.. .

.

tY utsch/DMiller 4

FADM: '
,

DATE: January 28, 1986

$0BJECT: { Technical Memo No. 2. Rev. 3
Instructions for Initiating Water Sampling
and Bottling, Labeling, and Preservation of Samples

These instructions are to be followed by site Geohydrologists, the Water
80A TR,. and the Water Sampling Teams.

DUTIES OF THE SITE GE04YDROLOGIST

No later than three weeks before sampling is to begin the site
Geohydrologist w'.11:

(1) Determine the number of samples to be collected and group them into
lot s. A lot will consist o' no more than nine field samples, plus
four splits of one of the field samples, plus at least one solution of
known composition. As f ar as is practicable, lots should be composed

O of chemically similar samples. At least two lots will contain splits.
One set of splits should be f or a sample with a high TOS content, the
other set for a sample with a low TDS content. The TDS content of the
known solution should be similar to that of the lot with which it is
associated.

(2) Determine which constituents each sample is to be analyzed f or. All
70X analyses will be performed by ACCU. LABS.

(3) Tell the water BOA TR how many known solutions are to te prepared and ,

the approximate TDS values desired. In most cases, O M solutions
will be prepared f or nearly all of the constituents chaen in Step 2.
If Bendix .is to analyze any samples, tell the TR how many and what
types of analyses they are to perf orm. Prepare required paperwork

,

(Attached). ,

(4) Determine the number of sample bottles required. Notify the water
sampling team manager.

(5) Prepare a work order plan and requisition. Give them to the water
SOA TR (see attached example). See section titled Duties of Water
Samplers for Information Concerning Bottle Types. Constituents,
l.abeling, etc.

O
.

4
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(6) Prepare maps for the water samplers and the Health and Safety Group ,

showing all sample locations. Tell samplers the type of sample to be
collected at each location. Make sure samplers have all required |
keys.

(UTIES OF THE WATER BOA TR

(1) Review work order plans to assure they are appropriate and complete.
Upon approval, sign attached requisition and deliver to contracts
within two days.

(2) Tell Bendix how many known solutions are to be prepared and what ans-
lyses they are to perform, as per step 3 above.

(3) Order sample bottles as requested by the manager of the water sa piing
teams. The bottles are to be pre cleaned and oven dried as per EPA
reconmendations. They are not to contain any preservatives. A sosece

of bottles ist

1 CHEM Research
23787 Eichler St., Bldg. F

O " s ro. c 14<orai. '4545
415 782 3905

0 DUTIES Of THE WATER SA'9LERS

Samples will be bottled as f ollows.

BOTTLE BOTTLE V0'VME PRE SERVATION-

1.D. TYPE (m1) TECHN!OJES AN AL YTE S

Al Polyethylene 2000 Filtered 4'C B, F. C1,

NO)vp,50 ,4
Si ,

PO , TDS *

4

M2 Polyethylene 1000 Filtered Ba, As, Cc,
HND to Cr, Hg, PD,,

pHd Se, A1, Fe, -,

Mn, A;, Co,
Cu, Ni, V,
2n, U, ' Ca,
Mg, Na, K.
Sr. No, Sb,
Sn

.

4

--, , .- ,- , .--..,,vr g ,,-.,,,y.. ,, ,. ,, ,, ,__ _,.,._ _ _ ._ ,,,.,..,_,,, ,,,_.,,_.,,,_ ,_ ,,,__ ,_., , _ e_ , , _ . , , , _ , _ _ _ , . , , _ . . , _ _ . .
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BOTTLE BOTTLE YO'.UME PRESERVATION

1.0. TYPE (ml) TECH 30VES AN ALYTE S
'

.

Pb210 Polyethylene 1000 Filtered, Pb210
HNO to pHC2

3 ,

Po210 Polyethylene 1000 Filtered Po210
HNO to pH<2

3

Ra225 . Polyet hylene 2000 Filtered HNO Ra226
3to pH<2

Ra228 Polyethylene 2000 Filtered HNO Ra22S
3to pH<2

Th230 Polyethylene 2000 Filtered HNO Th230
3to pH<2

G4. i, Gg Polyethylene 500 Filtered HNO 0A e G,4
3to pH<2

]t N1 Polyethylene 500 H5 N +NO
3

CN Polyethylene 2000 NaOH t> pH)12, CN

4'C

$ Polyethylene 1000 NaOH '.o pH)9, S
'

2.5 P. of 220g/1
zine acetate
solution per liter

T OC -TOO Amber glass w/ 500 4*C H,504
teflon liner to pHt2

T0X Amber glass w/ 1000 4*C T0X -

teflon liner
and septum

Ea:h se't of samples sent to a laboratory will contain a table listing the
number of samples and sample !.0.'s cont eined in the . shipment. Any deper.
ture from the.above pro:edares will be noted on the table.

1

- - - . - . -_ .__ _ _ . . -- . - -. -
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Known solutions will be handled as follows. Sample bottles will be labeled
!
!

according to the site geohydrologist's instructions and sent to Bendix.In cases jSendix will fill them and send them back to the sampling tea.
where Bendix does not provide known solutions for certain constituents the.

?

sampling team will make up phony solutions and presc ve them just as real
solutions are preserved. Known solutions are to bt .ent to the laboratory
at the same time as their associated lots are sent.

Keep an inventory of sample bottles. When more bottles are require 0, noti.
f y the water 60A TR.

.

O'

;

,

.

I

GR/BD/M/cfm

,

4

O'

' '
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Ron Chessmore
Bendix Field Engineering Corporation
P.O. Box 1569
Grand Junction, Colorado 81502

Dear Mr. Chessmore:

Please prepare known solutions as indicated below. L abeled bottles will be - ,

sent to you by ou* sampling team manager. - The known solut tens shovie te
bottled as indicated.on the attached work order plan.

Very trv1y yours,
JA 0B5 [h5th!ERING GP.000 lh .

.

I
John Thackston
Mar.ager, Hyd*olo;4 cal Services ,

SITE:-

APPR0x1 MATE DATI REQUIRED:

9 Of KNO.'N 50' 0110NS - A* Prox 1MATI TOS DES! RID (e;/1T
.

.

'- t

9
.
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JACOBS ENGINEERING GROUP,INC. ALBUQUERQUE OPEpallONS

TO: Hydrolo y Staff ;
*

... *
i

FROM: GRric _s

DATE: Ju 2h 1 BS i

SUBXCT: | Technical Memo _f3' Rev. 5
Instructions forlvaluating the Atturacy, Cation- Anion Ba'f ance,
and Precision of Laboratory Analyses of Water Samples

This mema attompanies the 50P " Evaluation of Chemical Analyses t' Vater
Samples." It outlines steps to be taken af ter laboratory analyses of toter
samples are received.

EVALUATION OF ACCURAQ

A solution of known composition will be associated with each sample let 3

(see Technical Memo #2: " Instructions f or Initiating Water Sampling and;
Bottling, Labeling, . and Preservation of Samples"). The accuracy criteria
require the reported value of cath consthuent in a known solution to f all( .-

.

within an atteptable range. if- the reported value is unatteptable, all- '

analyses for that crattituent in the entire lot are unatteptable. The
evaluation will be pe armed as follows.

(1)- The acceptable range of eatn constituent in the known solution will be
computed.

(2) The reported values will be compared with the ranges computed 6bve.

(3) If all reported values f all within thtir acceptable ranges the lot is
acceptable with respect to the accurtcy evaluation.

(4) If the reported values of any constituents f all outside their
acceptable ranges, notify the water BDA TR. The laboratory will be -

. instructed to re-analyze the entire lot for those constituents.
,

The above steps will be completed no- later than seven days af ter analyses
'

i

are received.

3) ![ any reported values from re-analyses do not f all within their
acceptable ranges, noti'y the water BOA TR. The laboratory may choose
to perform further re-analyses. The entire lot is unacceptable witn-
respett to a given constituent until . the re-analysis f alls within its
accept able ' range.

-

-

..- - - . - - - _ _ - _ - _ _ _ _
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Calculate the acceptable ranges for reported values of known tolutions as .

follows: '

-.

(1) Account for the uncertainty in preparing the known s~olution. T t.e
,

known concentration r.c w ery from: |

X (1-ti) to 1.-J)

Where:

X = Known contentration as reported by Bendix

0 * C etrol s c ele uncertainty as reported by
Bendix

(2) Use the allowable deviation (D, in percert) from the attached accuracy
Criteria to calculate the. acceptable range.

0*

Acceptable Range *
3

-- +1 X(1+U)

W / ()-

, E XAMPLE :
.\

Bendh reports the known concentration of C1 in a known _ solution t. 36 mg/l
f, 3 %.

The known concentration may vary from:

36 m;/1- (1-0.03) to 36 mg/l (1+0.00) = 34.9 mgI' 37.1 m;/1$*-

from the accuracy criteria, Group 111, for concer; etions _ greater than 1
mg/1, the allo able deviation is 101.

The _ acceptable rang: is:

34.9 me 'L~ ) to[ '-

+1 7.1 mg/L n 31.7 mg/L to t.0.8 mg/L

(l \
,

* Any re portec value out of this range is unacceptable. .

,

e

i

O

. _ - - _ -
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WATER BOA

O. Rtvlst0 AcCuater Ca>Trai^
FOR ANALYSIS Or WATER SAMPLES .

-
. .

Criteria for Approval of Analyses

Allowable Deviation

GROUP 1: Sb. As, Ba, Cd, Cr, Pb, Ng, Mo, se, U, Pb-210*, Po 210*,
Ra-226*, Ra-228",_Th 230*.

The allcwable deviations for the Group I constituents may be derived
from the following table:

Concentration (mg/L) Allowable Deviation (Nrcert)
<0.01 100

.20.01 10<0.1 50
20.1 to <1.0 ;5

11.0 10

if a constituent is incorrectly reported as being beloa the detection
limit, that limit will be used as the reported f.ontentration in the
above equation.

;

' Convert Radioactivity (p;i/L) to mass -(mg/L) as follows:
,f ,

RAD 10NUCLIDE CONVERS10N

Pb 'O 1.31x10'II mg/p:1IPo d0 2.23x W mg/pci
Ra 226 1.01x10' 9 mg/pci
Ra 228 3.67x10,)g "9 PU/'

Th 230 5.15x10' 8 mg/p;i

Group 'll:- B, CH, H S ' "H , NO , PO , Co. Cu, Ni, Ag, Sr. Sn,
2 4 2 4V, 2n, TOC.

The ' allowable deviations fer the Group 11 constituents may be derived
from the following table:

Concenteation (mg/L) A11cwable Deviatier (percent)

<0.01 200-

.20.01 to <0.1 100

20.1 to 1.0 50
21 20

,

_

1
I|,

. . . . ..
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If a constituent is incorrectly reported as being below the detection ^|u
''

lim,it, that limit, will be used as the reported concentration in the
.

above equation.

GROUP 111: C1, $0 ,- NO , Bla, K. Mg, Ca, F. A1, Fe, Mn, SiO -2
4 3

TDS. |,

The allowable deviations for the Group Ill constituents may be derived
from the following table:

Contentration (mo/L) Allowable Deviation (percert)

<0.01 200
10020.01 to <0.1 5020.01 to 1.0

1021.0

If a constituent is incorrectly reported as being bel o.- the

. detection limit, that limit will be used as the reported

concentration in the aboys equation.

EVALUATION OF C ATION- ANION BAL ANCES

y - (1) The cation anion balance of each field s ample (not known solutions)
-(

' wil.1- be computed.

(2) If the lysis' satisfies the balente criterion it is acceptable.

(3) If the analysis does not satisfy the balance criterion, notify the
water BOA TR. The itboratory will be instructed to re analyze the
sample for constituents of its own choosing.

The ' above -steps will be completed no later than seven days af ter analyses
are received.

'

(4) If: the re-analysis does not satisfy the balance criterion, notify the '

~ TneThe 1 3boratory may choose to re aaelyze the sample.water BOA TR.
entire- sample analysis is unacceptable unless it satisfies the baltnce
criterion.

C AL C Ut. AT ION S,-

The balance may be computed using the DBM.S. The steps presented be v shoa'^

how to do-it by_ hand. .An example is given at the end of this sectic

_1)~ Alkalinity Calculations(

'(a) _ Account for; uncertainty if, i.he field alkalinity measurement. This
-

will be donc using data provided by Bendix- (see memo by GD, ice:

O.- 59'4ts c' "'s ^''''4"$ts So' t4o">> ^><4' 2'S5)- :

.-

:
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{} ..
mg/L CACO to meQ/L by' (b)- Convert the alkalinity reported as

dividing the alkalinity by 50.0. The resulting, value can be-
. sunrned with the other anions- (in meq/L) in the balance Calculation

*

(step 3). -

(2) Convert concentrations of cations and anions from mg/l to meq/1 by
dividing them by constituert equivalent weight. Consider only those |

constituents which comprise more than 0.lt of the sample's T05.
-

Compute for both oxidizing and reducing conditions.

EQUIVALENT WElGHTS OF i.NIONS

All Conditions Oxidizing Conditions Reducing Conditions

F 19.00

50, 48.03

NO 46.00
2

NO 62.00
3

Br 79. 9')

CN 26.02
,

HS -33.07

5 36403

PO4 (as H PO )
94.98

2 4

C1 35.45

Mo (as Mo0 ")- 47.97
4

E0V! VALENT WEIGHTS OF CATIONS

i All Conditions Oxidizing Conditions Reducing Conditions

N a* 22.99.

K* 39.10

Mg 12.15

- Ca- 20.04

O
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/''T *.M NH 18.M
4

~
*

Al 8. 99 .
.

,

Mn: 13.74 27.47

Fe 18.62 27.92 l

Sr 43.81

Co 19.64 29.45

N i- 19.57 29.35

Cu 31.78 63.55

In 32.69
I.

Sb 24.35 40.58
.

Ea 68.67

Cd 56.20

Pb 51.80 103.63-

.Hg 203.3v 203.63

Ag 107.87

'Sn '29.67 59.34- ,

(3) Calculate Balante:

mekCations-meoAnionsx100
meq Cations + meq Anions-

-Use the values which result in the lowest absolute value:,, i.e., an

alkalinity value and values for oxidizing conditions, or, an alkalinity
val ue - and values f or. reducing - conditions. If the absolute values of a
sampl e 's bal ance is- greater - than 5%, the sample analysis i s'

unacceptable.

EXAMPLE

The . analysis for GUN-01-010, 84/07/13 will be used.

p (la)_ The reported alkalinity is 323 mg/l as CACO . Bendix reported the3

(J following: *

i
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Field Analysis of Known Alkalinity Solutions, Gunnison, 6/27/84

* Field'Yalue True Value Uncertaint'y i

(mg/l as CACO ) (mg/l as CACO ) ($
3 3

I

22.7 21.1 8

362 377 4

914 920 1

The reported alkal'inity of 323 mg/l is nearest to the true value ~ of
377 mg/l therefore, an uncertainty of + 4% will be used. The
alk alinities used to calculate the bal a~ce will be 310 mg/l ;s
CACO and 336 mg/l as CACO .

3 3

(1b) Convert alkalinity values to meg /L.

310 mg CACO x 1 mole x 2wq = 6.20 eq
3

L T65fmg mole L

O 336 mg CACO x 1 mea = 6.72 mg
3 ~~

L F mg L

(2) The sample's TDS is 2520.mg/1. Only those constituents with reported
concentrations greater than 2.52 mg/l will be used to calculate the
bal an ce~.

C ATIONS

-

Oxidizing Reducing <

-Concentration Conditions Conditions
-Constituent -(mg/1) (men /1) meq/1)

.Ca 595 29.69 29.69

LFe 26.1' 1.40 0.93
Mg- 44.3 3.65 3.65

-'

Mn- 7.01 0.51 0.26
~K' 6.26 0.16 0.16

Na' -19.2 0.84 0.84.
M 35.53

>

W- i
-

o
_
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.

Oxidizing Reducing
Concentration Conditions Conditions i

Constituent (mg/1) (mea /1) mec/1) .;

Cl- 19 0.54 0.54
50 1490 31.02 31.??

Alkilinity (CaC0') 310;336 * 6.20 6.20mn Tr.Tc

*310 mg/l was used because it will result in the lowest absolute value in
the balance.

(3 The Salance for Oxidizing Conditions is:

f 36.25 37.7 100 = 2.04%
( 36. 25+ 37. 7

For Reducing Conditions:

[35.53 - 37.76100 = 3.04%
.I -35.53+37.76

The- an alysis is acceptable under both oxidizing ' and reducing
. conditions.

EVALUATION OF PREC1510N

The analytical precision of splits will be evaluated te supplement the
accuracy and cation-anion _ balance criteria and aid in identifying '

. analytical problems.

Calculations

Precision will be' evaluated using the coefficient of variation of the
splits.'

..

The coefficient of variation is:

CV =S
'

III," n 2
I"S =-Standard Deviation =

3

1'61
x = ,, _ eti m a, c

JO
.

" ''
i
!

.

.c
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The following table - lists allowable - deviations taken from the attached
accuracy criteria and maximum coefficients of variation. * If these

"

coef ficients are exceeded, precision is poor. Notify the water BDA TR.

Allowable Deviation (5) CV g

200 1.38
100 0.84
-50 0.45

25 0.23
20 0.18
10 0.09

Example

The laboratory reports the following Mn values for 5 splits 0.03, 0.007,
0.02, 0.03, and 0.039 mg /1.

Average the reported concentrations to determirt the allowable deviation.
In this case it's 100%.

1/5 (0.03+0.037+0.02+0.03+0.039 * 0.0192X =

[1/4 (0.'s?- 1192 )2+ (( 0"'-C s19? )N (0.02-0.0192 )2.5 =
i

+ ( 0. 03 -0. 0192 )h ( 0. 009-0. 0192 )2 ) M / 2

0.011=

'

CV = 0.011 = 0."
U~DT7

Tne precision of the Mn analyses is considered good.

1

9

O
,

__ - -



.. . ._ _ _ _ . _ . . _ _ _ _ .- . . _ __ _

. . ............ .. - - ~ . . . _ _ . _ _ . _ _ . . . . . . . _ . . . . . . . . , , . .

l

.

.

g
Q - ADVANCED SYSTEMS DIVisl0N, AllVQUIRQUE OPERATIONS

*

Distribat nTO: ---

,

FROM: GRice .

DATE: - May 9, 1985 ,

$UBXCT: JTe:hnical Memo No._4 . Rev.1
'5plits, Blanks, Alka inity Solutions

SPl.1TS

At this time, it is not possible for our water sampling teams to colle:t
true splits for analysis of pre:ision. This is be:ause we have been unable
to find an acceptable container which can hold five samples at once.
Instead of splits, five conse:utive replicates will be colle:ted. In most
instances, we. will be able to treat these replicates as splits. The time
at which each replicate was collected will be noted on it's field form.

,

BL ANKS

The following blanks will be submitted to the analyzing laboratory each
time a site :is sampled or reagents are changed. Blanks are meant to check

~h . the -purity of preservatives and consist of the preservative alone in de.
. ionized water.

PRESERVATIVE ANALYTE

NaOH Pellets CH-

NaOH' Pellets and 2n Acetate Solution S

H 50 N0 ,N3. U , M
2 4 2 3 4

HNO m5
3

H;1 Mo,Sb,Sn

ALKAL)NITY SOLUTIONS

: Field measurements of alkalinity are critical and we must have a way-of
checking their, accuracy. This will be. done as follows.

'

,

'
Each time- a site-is sampled, Bendix will send three solutions of known alka-
linity to the'sr pling team in the field. The team will measure their aika- i

..

linitiescand send the results to Bendix.

Bendix will_ submit a report giving the true values along with the team's re- ,

ported values,

. Any- inaccuracies in the reported values sust be accounted for when compat-g

L ing cation-anion belances.
|

GR/11
e

cc: D.6.etsill- D, Miller
.

, ,

n
. 4 6 .. n.4..

_ _ _
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SE n N c.2.4O ALBUQUERQUE OPERATIONS MANUALU' DATE 09/18/90_

EFFECTIVE 09/28/90
SUPERSEDES

SAMPLING RADON IN WATER
PAGE 1 OF ?

.

1.0 OBJECTIVE

To establish a procedure for the collection of water samples for the
analyses of radon in water.

2.0 REFERENCE
~

EPA /EERF - Manual-78 Raden in Water Samolina Proaram.

3.0 APPLICABILITY

Radon content in water analyses will be used in health risk assessment
determinations.

4.0 E0VIPMENT
v

Water collection vials - supplied by laboratory (two 40 ml vials per,

iocation 10).

5.0 MOCEDURE

5.1 Samples are to be collected in duplicate.

5.2 If collected at taucet with small screen aerator, remove the aerator
before sample collection. Do not col'ect from faucet with carbon
filtration system.

5.3 Run the water for a minimum of two minutes before collecting sample
to purge the line. Use cold water.,

L
i 5.4 Reduce the flow rate to a slow stream, trying to avoid as much -

agitation and turbulence as possible.

5.5 Place the sample vial under the faucet outlet, as close as possible
to the. outlet. Direct the water stream down the inside wall of the
glass vial and allow it to overflow. After the vial is full (with
some overflow) replace tne screw cap tightly. Invert .the sample,

! vial, if there are any bubbles in the vial discard the sample ano
| collect another sample in the same vial. Repeat this process as

(_) many times as needed to obtain a sample without an air bubble.|

|

|

__ __
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V 5.6 Record the collection time and date on the vial label. Also record
pertinent information on form 16.2.4A. Note that field parameters
are not required for the analysis.

5.7 On the day of collection, or no later than 24 hours after sample
collection, return the samples by overnight mail to the laboratory
for analysis. Because the laboratories are closed on weekends
collect and ship samples only on Mondays, Tuesdays and Wednesdays of
each week.

Prepared By: 6tuAlh_
Reviewed By: A Ai

Task Manager

Q Reviewed By: > && M 9Mr/9a
k./ gality~ 'sur' n e ManageV /

*

Approved . / //46 4,

/ frofect Manager

k

- . .

1 .. |% , .,,, .,
_ _ _ _ _
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!.,,,1 FORM 16.2.4A

SAMPLING RADON IN WATER !

Site Identification:

Location Identification:

Date of Sample Lollection:
.

Time of Sample Collection:

Date of Sample Shipped to Lab:

lime of Shipment: _

Method of Shipment ..

Sample Cuitected by:

Sample collected from:

1n
iV

-

Comments:

!

'

-

|
|

/~'%,

IV

1

|

.
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COMPLETION OF WELL AND SPRING INVENTORY SUPERSEDES 05/pp/g7

PAGE 1 OF 6_

1.0 PURPOSE

These procedures enable the use of a uniform methodology for inventory
and documentation of wells and springs located in the vicinity of UMTRA
sites.

2.0 SCOPE

These procedures are applicable to members of the TAC or its contractors
and subcontractors who have responsibilities and duties for the
identification, acquisition, and inventory of descriptive data for each
well or spring located within UMTRA Project study areas.

3.0 PROCEDURE: Data Collection Preparation

3.1 The -location of each well or spring identified by this well and
spring inventory shall be identified by the relevant Site Code and

h Location ID in accordance with Section 17.4.1 entitled, " Standard
ocation Identification for Test Borings. Test Pits, and Monitoring
ocations".

3.2 Each Site Hydrologist (SH) shall review the computer listing for
Borehole Definitions / Test Pit Definitions (BHD/TPD) te obtain
previously assigned Location _ Identification numbers for data
collection purposes. For existing and future purposes, a specific
location which has been previously assigned a location
Identification number shall permanently retain and use this number,
unless this number is changed in accordance. with required
procedure. Otnerwise, a new Lo'.ation Identification number shall
be assigned by the SH in accordance with Section 17.4.1.

3.3 Each SH shall prepare and maintain an updated map of the site
- vicinity showing all wcils and springs located in the course of the
well and spring inventory.

3.3,1 Each SH shall incorporate the methodology of this procedure -
into. all well and spring inventories and permit no dcta
gathering efforts that do not include the Standard Location
Identification system.

3.3.2 The SH shall review the BHD/TPD computer listing to
determine previously assigned Location Identification

g numbers,

t .so. m ...



^ ~ '

1 { } { { ~~ - ~
2

_ ALBUQUERQUE OPER AllollS PAGE OF 6-

JN- 3.4 Record all field data on the attached form entitled "Well -and
Spring Inventory Field Data" form. See Attachment 10.1.

4.0 PROCEDURE: Determination of Measuring Point Description

Deternine the height above or belou land surface of the measuring point
by use of a pocket steel tape measure graduated in 0.01-foot intervals.
Determine the height of the measuring point to the nearest 0.01_ foot.
Enter this value along with a description of the measuring point on
Attachment 10.1 as the " Measuring Point Description" (11P0).

5.0 PROCEDURE: Water Level Measureme'.t of Non-Flowing Wells

5.1 Wetted-tape Method

5.1.1 Prepare tne tape for measurement by coating several feet of
the lower end oi a steal tape with chalk.

5.1,2 Attach lead weights to the lower end of the steel tape to
keep it taut.

5.1.3 Lower- the tape into the well until a foot or- two_ of the
- chalked portion is submerged. Alternatively, use tape-
without weight if the well opening or pump casing clear.ance
is~too small and restricts the. passage of a weight.

5.1.4 Determine by. experimentation the proper length req > ed to
'' lower the tape._

_

5.1. 5 Perform measurement as follows:

A. Lower and hold tape at an even foot nark at the
measuring point'and record this tape reading,

a

B. Remove:-the steel tape from the well. Subtract the
wetted- length from the even . foot mark recorded in A
above- and record this on- Attachment 10.1 as " Static
Water Level Depth" (SWLD).

5.2 Electric Sounder Method (M-scopel ,

|
*' An' electric sounder consists of a contact electrode that is

suspended into a water ' body by an insulated electric cable from a-

reel. The sounderf has an ammeter. a buzzer, or other closed-
circuit indicator attached. ' The indicator shows a closed circuit
and flow of current when the electrode touches the water surface.
Calibrate the electric sounder (s)- used .in this survey by measuring-
each interval and re-marking them where necessary. Measure the
water levels with an electric sounder-as described bel ow.

-g 5.2.1 . Switch on.

u .

1
_

.

y y- r g * m .- -- _ -- -oe.



I JACOBS ENGINEERING GROUP INC.
-acuqm

' 'I^ -

A L B UQ U E R Q'Ji OP E R AllOH S
_

.

p)
-

5.2.2 Lower the electric cable into the well unit until the
ameter or buzzer indicates a closed circuit. Raise and
lower the electric cable slightly until the shortest length
of cabl9 that gives the maximum response on the indicator is
found.

5.2.3 With the caele in this fixed position, note the length of
cable at the reasuring point.

5.2.4 Since the electric cable is usually graduated in five-foot
intervals, use a pocket steel tape measure, graduated in
0.01-foot inteevals, to interpolate between consecutive
five-foot markt. Care must be taken that the steel tape
measurenents are added to the nearest graduated mark footage
value when the water level hold point is above the mark.
The steel tape measurements are subtracted when below the
nearest mark. Determine this total distance tc the nearest
0.01 foot and record this value on Attachtr. " '0.1 a s the
SWLD.

6.0 PROCEDURE: Weter Level Measurement of T13,r.g Wells

6.1 Preferred Method
n
V Measure the water level (pie:ometric surf ace) in a flowing well

with a manometer or a pressure gauge as described below.

6.1.1 Shut off all flow of the well to any uses (i.e., domestic
supply, livestock watering tank, etc.) other than at the
well i tsel f. Valves are usually present near the well for
this purpose. If it is impossible to shut off the flow of
the well other than at the well i tsel f , record this
observation on Attachment 10.1 and skip the remaining
procedures.

6.1.2 Heasure the water level in flowing wells with a manometer.
This method is .nown schematically in Attachment 10.2.

6.1.3 Record the e'evation at the top of the well casing.as the
"MP Elevation" (MPE).

6. i .4 Attach a vertical section of the flexible transparent
plastic tubing to the top of the well casing using various
couplings carried into the field for this purpose.

6.1. 5 Extend the plastic tubing vertically above the well casing
until water ceases to flow from the end of the tubing and
stands at a fixed height in the tubing.

f) 6.1.6 Ret.ord the height of the water in the plastic tubing above
the measuring point ss SWLO.''

-..__



Jr[| J
COBS ESGINlERISG GROOFiAc.~ secJc.J ,6.3.E

'

kn ALBUQUERQUE OPERATIONS PAcF 4 OF- 6
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1
- 6.1.1 Add- SWLD to MPE and record this as a " Static Water Level

4
- Elevation" (54LE)._.

,

6.2 Alternative Method

The water. level in a flowing well could also be measured by using a
pressure gauge as described.below.

'6.2.1 Record the ele'vation at the top of the wei' casing as the
"MP Elevation" (MPE).

"

6.2.2 Attach a pressure gauge to the well casing using the various
couplings ccrried into the field for this purpose.

I
6.2.3 If the gage is calibrated to indicate pressure in feet of

water, record the gauge readings (to tne nearest one-half'
foot) as SWLO. If the -gauge is calibrated _in pounds per
square inch (psi), multiply _ the gauge reading by- 2.3 to-
convert it to feet of water, and record this numoer as.SWLO.

6.2.4 Add SWLD to MPE, and record this as a " Static Water Level
Elevation" (SdLE).

7.0- PROCEDURE: dater Level Measurement of Springs

! yg Tne water level of any spring will be-identified as that land elevation
,G above mean sea _ level (MSL), MSL is determined from the inventory

-location as plotted on the relevant USGS topographic map- at the -!
intersection. of the spring: and .the-land surface.

'8.0- PROCEJORE: Discharge Measurement of Well_s

8.1. Determine the discharge from a:well in gallons per minute- (gpm) by -
reading a water' meter, if the well w;s so equipped. = Alternatively,
measure the time required to fill 9 bucket -)f known volume.

8.2 - Determine .tne - discharge for most' wells that are pumping _when
visited during the field survey by ustrg ac bucket. or Jdrum and a.

- stopwatch. _ Fill- the bucket or.. drum of known volume-(gallons) with
tne water that is discharging from the well. Measure- the time, t -i

(seconds) -required to' fill: the bucket.- lhis discharge, _ Q (gpm)',
is calculated by-:-

Q_ = 60 V/t
-

Where. Q. = discharge in gpm..-

V y volume _of r.ontainer in gallonsg
i

L t- = time required to fill the bucket in- seconds

|

?

-

|, JEQ - AL-3 A- 21 i 8 / 8D .
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The: condition 'of a well - at the time the water level is measured
must' be recorded in the " remarks" colunn of Attachment 10.1. Such
conditions may include:

8.2.1 Well was pumping during water level measurements.

8.2.2 Well was pumping intermittently during water level
measure nent.

8.2.3 Well was pumping two hour's before water level measurements. I

-8.2.4 Osner reports well has not been pumping for four days, etc.

8.3 If well is pumping at the time of measurement, it will be necessary
to record _ the static water level at a later time = This would be
done by taking another _ measurement af ter punping has ceased and
sufficient time has been allowed for recovery.

9.0 PROCEDURE: Discharge fieasurenent of Springs

The- natural - variability of springs as to _ location, ease _of access,
discharge, etc. precludes the establishment of rigid procedures to

i . measure | spring discharge. The following list of spring discharge
; measurement methods _are available to 'the investigator. Based on field

j conditions, the investigator will determine the method best suited to'

d the characteristics of the spring under investigation.

9.1 Erect a V-notch weir and measure spring discharge. The application
.of this method is covered in a number of standard references. See

Reference 11.l. While thi5 method provides: reliable estimates of
.

spring discharge, it is labor intensive, time-consuming, and not
: suited to.all applications.

.

9.2; Detarmine the cross-sectional area of_' the spring discharge outlet.
-Introduce a floating object: into an : unobstructed raach of the--

spring discharge channel and time the object's progress over a
. fixed: distance; th.is will yield :an approximated spring discharge
vel oci ty. - The product .of the cross-sectional. area and spring
discharge velocity 'is' an - approximate measurement of the - spring.

L -discharge.:
o

9.3 Channel--the spring discharge into a container of a known vclume and
. record the time needed _ to fill the container. This will yield an

- approximate measurement of spring discharge.

9.4 !4ake a visual, qualitative estimate of-- spring- discharge.- This
remarks such as very slow, flowin seepage,would include
Th4 is possibly 'the. least accurate ofg,the-methodsmoderate, etc."

discussed.

LO
;

L l
,

l'~
.|a
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9.5 Collect we' - ud spring data by completing Attachment 10.1. Record |(]-
- all data l'; ' '' c,ation as completely as possiole, j'

.

i
10.0 ATTACHMENTS

-10.1 Well and Spring Inventory Field Data (WSIFO) Form.

10.2 Figure i Schematic Diagram 111ustrating Water Level Measurement
in a Flowing Well.

11.0 REFEREN06S

11.1- National Handbook of Recommended Methods for Water data
Acquisition, 1977. Office of Water Data Goordination. U.S.
Geological Survey, MS-417, National Center, Reston, Virginia 22092,

12.0 PR0020dRE REVICW AND AM ROVAL

q Prepared By: r/ . /C[/,4,/A
\s TAC Kepres tatiy ~4 ate'

5 //[fReviewed By' - -

#Ta Ws ~iger 'Date'

Reviewed 6y: [[ p % /._ ////r/jf
Wality urance / / Dateaogrf

- _ // <> 9Approved : (A '
s

ei:t Manager } ' " / / '' 'U a ter

.
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WELL AND SPRING INVENTORY FIELD DATA FORM (WSIFD)

| I- I

DATE FIELD REPRESENTATIVE (S)

SITE CODE

O TOPO MAPLOCATION ID, _ NORTHING -

E A STING O SURVEY
_

DESCRIPTION OF LOCATION (IF NEEDED)

__

O WELL DATA METHOD OF LIFT

O DISCHARGE WELL DISCHARGE

O OBSERVATION WELL HOW DETERMINED

LAND SURFACE DATUM O TOPO MAP O SURVEY

MEASURING POINT ELEVATION O TOPO MAP O SURVEY

MP DESCRIPTION

I STATIC WATER LEVEL DEP H - O M-SCOPE O WETTED TAPE

PUMPING WATER LEVEL DEPTH O PRESSURE D MANOMETER
*

STATIC WATER LEVEL ELEVATION

PUMPING WATER LEVEL ELEVATION O TOPO MAP O SURVEY

WATER LEVEL REMARKS

OWNER

ADDRESS

USE OF WELL O HUMAN CONSUMPTION O LIVESTOCK O IRRIGATION

O OTHER

NO. 0F PEOPLE SERVED

D SPRING DATA ,

DISCHARGE HOW DETERMINED

WATER LEVEL ELEVATION O TOPO MAP O SURVEY

REMARKS

I

!

.lE G- AL-E NG-2 5 ( 6/ e n ATTACHMENT 10.1
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ATTACHMENT 10.2

| I

k
L}

| '1j
,

,l OBSERVED
T WATER LEVEL

DTW g v

WOODEN ROD

,

\ . TRANSPARENT
t );;g g ) FLEXIBLE

MEASURED PL ASTIC YUBINGHEIGHT /.

{

WATER TIGHT SE AL
f| (MINOR LE AK AGE,

ALLOWED), 'i
.

s' '
.

./{ CLAMP7
VMp ' C A SING

l$. \ llYiV |
iii 'jj e slin_

%fN5.f(AkM MdP|4;4ffjM4N//jtW786E

FIGURE 1. Schematic Diagram Illustrating Water Level
Measurement in a Flowing Well
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WELL AND SPRING INVENTORY FIELD DATA FORM (WSIFD)
~

. : ;

*

' iOATE . FIELD REPRESENTATIVE (S)
SITE CODE '

LOCATION 10. NORTHING O TOPO MAP-

EASTING O SURVEY
e

DESCRIPTION OF LOCATION (lF NEEDED)
)

l

O WELL DATA METHOD OF LIFT

O LaSCHARGE WELL OlSCHARGE

O OBSERVATION WELL HOW DETEFtMINED
1

LAND SURF ACE DATUM O TOPO MAP O SURVEY ;

ME ASURING POINT ELEVATION O TOPO MAP O SURVEY
'- MP DESCRIPTION

l

9 1

STATIC WATER LEVEL DEPTH - O M-SCOPE O WETTED TAPE l

1

PUMPING WATER LEVEL DEPTH O PRESSURE O MANOMETER !

ST ATIC WATEh LEVEL ELEVATION _.

PUMP!NG WATER LEVEL ELEVATION . O TOPO MAP O SURVEY
WATER LEVEL REMARKS '

.

1OWNER
- !,

ADDRESS
,

USE OF WELL O HUMAN CONSUMPTION O LIVESTOCK O IRRIG ATION
O OTHER

_

NO. OF PEOPLE SERVED ----

O SPRINO DATA

DlS'C H A R GE HOW DETERMINED

WATER LEVEL ELEVATION O TOPO MAP O SURVEY I
1

') REMARKS

__
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DATE 3/30/87

EFFECTNE 04/29/88
ANALYSIS OF DATA AND COMPILATION OF SUPERSEDES 8.3.2 8/8/85 i

THE SITE CHARACTERIZATION APPENDIX
PAGE 1 OF 3

|

1.0 PURPOSE

The purpose of this document is to establish procedures for the
analysis and dccumentation of data on the UMTRA Project.!

f

2.0 SCOPE

In order to prepare remedial action plans (RAP's) for UMTRA Project
Sites, data are collected and analyzed. The data as collected,

analyzed, and interpreted form the basis for the formulation of the
Site Conceptual Designs and the final Site Designs of approved
remedial actions. The Processing and Disposal Site data and other
pertinent data are formally documented in the Site Characterization
Appendix of the draft and final RAP.

This procedure delineates the responsibilities for analyzing data and
compiling the Site Characterization Appendix, Also described tre the

I h methods of analyzing data, documenting the analyses, and checking,
reviewing, and approving data analyses.

3.0 PROCEDURE

3.1 Analysis of data relevant to a particular aspect of the site
shall be done by, on behalf of, or under the direction of the
discipline site team member responsible for that aspect of the
site.

3.2 Analysis of data shall be undertaken at the direction of the
Site Manager, who i:, responsible for the schedule and budgets
involved in compiling the site RAP. The Task Manager shall

In theexercise delegated authority to control.manhour budgets. .
event that the analyses do not relate to a specific site, the
Task Manager of the section responsible for collecting and
collating the data shall direct the analysis.

.

3.3 Data analyses for specific sites shall be done in accordance
with the directions and advice of the responsible Tark Manager.
The Task Manager or his designated representative shall approve
all analysas, shall sign the analyses, and shall be responsible
for the adequacy and correctness of all data cnalyses.

3.4 The lead page of a data analysis shall indicate th< Project,
originator, subject, and date. The Arlysis cover sheet to be

,

used is given as Exh';it \.,

|
! ,
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I

I I 3.5 _ Analyses shall be numbered in accordance with the numbering
*

i3ystem set. out in Exhibit B, or in accordance w th a numbering
system specifically compiled for a particular site to accord
with the particular requirements and facts at that site.

3.6 Calculations undertaken prior to, in conjunction with, or g
pursuant to data analyses shall be performed and documented as I

described in Standard Operating Procedure Number 17.1.2.

3.7 Analysis of data shall be done in accordance with the methods
and approaches described in the DOE Technical Approach Document
(TAD). If an appropriate or applicable method is not given in
the TAD, a method that is standard in the relevant technical
discipline shall be used.

3.8 Analyses shall be checked by qualified person other than the
person who performed the analysis. The Task Manager shall
designate the checker, and shall determine the amount of
checking necessary. The checker shall evaluate the consistency,

applicability, and defensibility of all references, technical
concepts, assumptions, calculations, analyses, and conclusions.
The Task Manager or his designated representative shall approve
the analyses.

3.9 At the direction of the Task Manager or at the specific request
of the Site Manager, analyses may be reviewed. A review may be
requested or ordered if the analyses involve unusual approaches
or methods, or pertain to significant aspects of the work.
Reviews will be performed in accordance with the requirements of
Standard Operating Procedure Number 9.2.6 and, if applicable, i

1
'

8.5.2.

3.10 Conflicts between the person compiling the analysis and a
reviewer or checker shall be resolved by the Task Manager and,
if necessary, by the Project Manager.

3.11 Analyst and documentation of the checking and review process
shall be filed with Project Document Control. Documents
recording the analyses shall be legible and suitable for
reproduction and filing.

3.12 When a computer is used in an analysis, only app *opriately
verified, validated, and documented programs approveci by the ,

TIMS Manger and the Task Manager shall be used.

3.13 As directed by the Site Manager, or advised by the Task Manager,
.lthe results of analyses shall be incorporated into or reported

and documented in the Site Characterization Appendix of the RAP. 1

3.14 The format of the Site Characterization Appendix shall be i'

arranged to meet the specific requirements of each site.

)
.

'
.

.===w
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.] g
.

Generally, the approach adopted in previous successful Site
Characterization Appendices will be adopted and modified as
appropriate. The Site Manager, in consultation with Task
Managers,-may establish the format of the Site Characterization
Appendix for reports for which he is responsible.

53.15 As directed by the Site Manager or advised by the Task Managers,
the Site Characterization Appendix shall be reviewed by Peer
Reviewers at appropriate stages of compilation of the document.

3.16 Information derived from calculations may be incorporated into
the Site Characterization Appendix in accordance with the
provisions of this Standard Operating Procedure.

.

I I

Prepared By:i
. s a4

v <i

'

Reviewed By: e ,

Reviewed By: ),
a; tyA(s rice Manager

Approved By ~~/| Li V I

g .godeh-Manager

.
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C ALCUL ATION COVER SHEET
,

C ALC NO. DISCIPLINE NO. OF SHEETS _
Il

PROJECT:

.

SITE:

FE AT URE:

SOURCES OF D AT A:

O

SOURCES OF FORMULAE & REFERENCES:

PRELIMINARY CALC. FINAL C ALC. ] SUPERSEDES C ALC. NO. i

:

I

IREV.
^ ^ " " APPROVED

REYlSION DATE DATE DATE
N O. BY BY BY

JEG-A L-E NG-51 ( 6/ 87) EXHIBIT A
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JXHIBIT B
DESIGN FEATURES

'Major Design Sub-Design
Feature Feature [

Design Features Class No. No.

01Subgrade Limits of Contamination 01 -

02Subgrade Meterial Properties -

03Subgrade Material Quantities -

01Tailings Material Properties 02 -

02Tailings Material Quantities . -

03Tailings Long-Term Moisture Content -

04Tailings Limits of f.ontamination -

01Embankment Slope Stability 03 -

Emt.ankment Liquef action and Cyclic
02Mobility -

Embankment Settlemenc - 03

01Radon Barrier Material Properties 04 -

02Radon Barrier Material Quantities -

I I Radon Barrier Long-Term Moisture
03Content -

Radon Barrier Cover Thickness - 04
05R6 don Barrier Diffusion Coefficient -

Erosion Protection for Top and Side
01Slopes 05 -

02Erosion Protection for Ditches -

Erosion Protection Due to Off Pile
03FlooJing -

Erosion Protection Rock Durability
04Properties -

Erosion Protection Quantities 05

01Restoration Material Quantities 06 -

02Restoration Material Properties -

Waste Water Retention Basin & .

01Temporary Utility Ditches 07 -

02Waste Consumption -

durface Water Flood Studies
-1PHP Calculations 08 -

'
Miscellaneous Topics -

01Subsidence 09 -

Pile Configuration Analysis 10 - 01

.

MWM@-- em
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SECTION 17.1.2D ALBUQUERQUE OPERATIONS MANUAL iD AT E 05/11/90 i

E F F E CTIV E 06/05/90

COMPILATION OF DESIGN CALCULATIONS SUPERSEDESt 06/20/89
PAGE 1 OF 3

1.0 PURPOSE

Tn_e purpose of this document is to establisn procedures to be used to
compile Design Calculations for the UMTRA Project.

2.0 SCOPE

Formulation of a design for the UMTRA Project involves analyzing data
and completing calculations to assess and support tne design. The
Calculations are kept on record in Document Control to support design
decisions. Iney are also submitted to review agencies and otner
affected parties as needed. Inis procedure describes responsibilities
for compiling tne Calculations and al so sets out the metnods and
approacnes involved in compiling a typical Calculation.

3.0 PROCEDURE

O 3.1 Tne Calculations relevant to a particular aspect of tne formulation
of the design or disposal cell performance snall be compiled oy or
under tne direction of tne site team memoer responsible for that
aspect of the design or disposal cell performance.

3.2 Calculations shall be compiled at the direction of tne Site
Manager, wno is responsible for tne schedule and budgets involved
in compiling tne Calculations. Tne Task Managers, as Work Package
Managers in terms of tne Cost /Senedule Control Sy stem, shall
exercise delegated autnority over mannour Dudgets.

3.3 Calculations shall be performed and compiled _ in accordance with the
directions and advice of the responsiole Task Manager. Tne Task
Manager snall approve, sign, and is responsible for .tne- adequacy
and correctness of the Calculations.

3.4 The lead page of a Calculation shall indicate tne Project,

originator, - suoject, and date. Tne Calculation cover sneet to be
used'is given as Exnibit A.

3.5 Calculations shall De numoered in accordance witn t,n e numoering
system set out in Exhibit 8, or in accordance witn a numoering
system specifically compiled for a particular site to accord witn
the particular requirements and facts at that site.

O
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f3.6- Analyses of data undertaken in connection with or _in support of
Calculations - shall_ be performed and documented as descrioed in
Standard Operating Procedure No.17.1.1,

3.7 Calculations shall be done in accordance with the txthods and
approacnes described in the 00f Technical Approach Document |
(TAD), If an appropriate or applicaole metc.od is not given in |
the TAD, a method that is standard in the relevant technical '

discipline shall De used.

3.6 Examples of acceptaole Calculations are given in Exhibits 0. E,
and F.

3.9 Calculations snall be checked by a qualified person other .than I
the person who performed the calculations and analyses. The l

Task Manager snali designate tne checker and shall determine the
extent of checking - and review that is necessary. Tne checker
snall evaluate tne consistency, applicaoility, and defensioility
of all references,. tecnnical concepts,- assumptions,
calculations, and conclusions.

3.10 At the discretion of tne Task Manager or at the specific request
of the Site Manager, calculatf or.s may- De reviewed. A review may
De ordered _ o_r requested if tne calculation involves unusual

,

n approaches -or metnods, or results in significant or disputed ~
Q conclusions. Reviews will be performed in accordance with the

requirements of ' Standard Operating Procedure Numaer 9.2.6 and,
if applicaDie, 8.5.2.

3.11 Conflicts between tne person compiling the Calculations and the
reviewer shall br resolved by the _ Task Manager and, If

necessary, oy the Project Manager.

3.12 Documents recording Calculations shall- De legible -and suitable
,

for reproduction and filing. Calculations and documentation of t

the review process snall be -filed with. Project Document Control.

3.13 Wnen a computer is used by tne compilation of Calculations,- only.
appropriately verified, validated, and documented computer
programs approved by tne . Task Manager shall De used. Reference
Standard Operating Procedure'Numoer 8.3.3.

3.14 In compiling Calculations, tne methods, approacnes, and layout
adopted in previously accepted Calculations shall be considered:
or followed as appropriate.-

.

l

'
'

!
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h~ ,1,15 In the case of calculations compiled oy staff of tne Engineering
Department, tne Site Engineer sna11 collate all engineering
calculations into one or more stand-alone volume (s). Tne Site
Engineer sna11 be responsiole (via delegated authority from tne
Task Manager) for delivering to Document Control, a copy of the
collated Engineering Calculation Volume. Delivery shall be
effected by a Document Transmittal Notice.

3.16 In case of calculations compiled oy staf f of the Hydrological
Department, the Site Hydrologist shall collate all Hydrologic.

calculations into one or more stand-alone volume (s). Tne Site
Hydrologist sna11 be re',ponsible (via delegated autnority from

,

the Task Manager) for delivering to Document Control, a copy of '

the collated Hydrologic calculation volume. Delivery shall be
effected Dy a Document Transmittal Notice.

I

!o
Cf

.

Prepared-By:

' Reviewed By: - [*
Task ManagerruLqueering / Ta KrManager - H d ology

Reviewed By: /hd [be&//A-- - '7f' cu k
~ Qual y ssuranc ~ anager task Manager , Rad H&5

77/ft.A., /Approve : - <
f roject Manapr

"
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CALCUL ATION COVER SHEET

CALC NO. DIS CIPLINE NO. OF SHEETS
~~

PROJECT:

.

SITE:

FE AT URE:

SOURCES OF D AT A:

| |

SOURCES OF FORMULAE & REFERENCES:

I

|
l

PRELIMINARY CALC. ] FINA L C ALC. ] S UPERS ED E S C A LC. NO. _

.

.

V
I
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V EXHIBIT d

'

DESIGN FEATURES

Major Design e-Design
Feature eature

Design Features Class No. No,

-

Geotecnnical feature
Subgrado l imi ts of contami nati on. . . . . . . . . . . . . . . . . . . . 01. . . . . . . . . . . . . . . . 01
Subg rue ma teri a l proper ti e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02
Sue;rade material Quantities........................................... 03

Tail i ng s ma teri al p roper ti es . . . . . . . . . . . . . . . . . . . . . . . . 02. . . . . . . . . . . . . . . . 01
Ta i l i n g s ma teri a l quan ti ti e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02
Tai l i ngs l ong-term moi sture content. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03
Tai l ing s l imi ts of contami na tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 04
Off-Pile Ra-226 source term............................................ 05

Emoankment slope staoility.......................... 03................ 01
Emoankment l i qui f action and cyc li c mooil i ty. . . . . . . . . . . . . . . . . . . . . . . . . . . . 02
Embankment settlement.................................................. 03

t'} Radon barri er m teri al properties. . . . . . . . . . . . . . . . . . . 04. . . . . . . . . . . . . . . . 01
V Radon carri er ma teri al qua n ti ti es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02

Radon ba rri er l ong term moi sture cortent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03
R a d o n c a r r i e r c o v e r th i c k n e s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 04
Radon carri e r di f f u sion coe f fi ci en t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05
Ridon Darrier sensitivity analysis..................,.................. 05

Erosi on protec ti on f or top and si de s l opes . . . . . . . . . . 05. . . . . . . . . . . . . . . . 01
E rosi on pro tec ti on for d i tene s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02
Erosi on pro tection due to of f pile flooding. . . . . . . . . . . . . . . . . . . . . . . . . . . . 03
Erosion protec tion rock duraci l i ty properti es . . . . . , . . . . . . . . . . . . . . . . . . . . 04
E rosi on protec ti on quan ti tie s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05

Res tora tion ma teri al quanti ti es. . . . . . . . . . . . . . . . . . . . . 06. . . . . . . . . . . . . . . . 01
Res tora ti on ma te ri al proper ti es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02

Waste water retention basin & temporary
u t i l i ty d i t e n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 7 . . . . . . . . . . . . . . . . 01

Waste consumption...................................................... 02

Surface water flood studies
PMP ca1culations................................ 08................ 01

|

I

I
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EXHIBIT B
DESIGN FEATURES'

(Continued)

!

|
Major Design Sub-Design- 1

Feature Feature !
Design Features Class No. No, I

4

Health effects from radon / radon daughter 1

innalation....................................... 09............... 01 |

Heal th ef f ects from gama radi a tion exposure. . . . . . . . . . . . . . . . . . . . . . . . . . . 02
Healtn effects from radioactive

p a r ti c ul a te i nhal a ti on ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03
Health effects from radioactive water

ingestion.......................................................... 04
Healtn effects from radioactive food

ingestion...................i...................................... 05

Miscellaneous topics -
Suosidence...................................... 10................ 01
Pil e confi guration analysi s. . . . . . . . . . . . . . . . . . . . . . l l . . . . . . . . . . . . . . . . 01

E Disposal Cell Hydrologic _and Geochemical
k Properties ......................................... 12

M a te ri al _ p rop e r ti e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01
Relation of hydraulic conductivity to
moisture content................................................... 02
Hydraulic gradie_nt................................................. 03
Seepage fl ux through tne_ cover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 04
Transient tailings drainage........................................ 05
Seepage flux from the disposal cell................................ 05
Source Concentration; weignted lysimeter data,
Dack' calculated from_ groundwater oeneatn
tailings, Batch-leach or column extract

. analyses...........................................................07
Geochemical modeling of Speciation and
sa turation indi ces of taili ng s fl uids. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03

Soil Hydrologic and Geochemical Properties..........13
M a te r i a l p rop e r ti e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01
Relation'of hydraulic conductivity to
-moisture content................................................... 02
Hyd r a u l i c g r a d i e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 3
Travel time of seesage to groundwa ter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 04
Geochemical modeling; speciation and -

- saturation indices of soil solution, pH
buffering or mixing.of tailings fluids

_n- a n d s o i 1 g e o c n emi s t ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 5
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v' - EXHIBIT B
DESIGli FEATURES

(continued)

Major Design Suo-Oesign
Feature Feature

Design Features Class No. No.

Geochemicai attenuation of contamination
by so11............................................................ 06 |

|

Aqui fer Hydrologic and Geocnemical Properties. . . . .. .14
via t e r i a l p r o p e r ti e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01 '

Slug test analysis................................................. 02
P ump i n g t e s t a n al y s i s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 3
Dispersivity analysis.............................................. 04
Distribution coef fici ent analysi s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05
Hy d r a u l i c g r a d i e n t . . . . . . . . . . . . . . . . . . . . . . . . ....................... 05
b erage l i near groundwater v el oci ty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 07
Potential f or vertical flow of groundwater. . . . . . . . . . . . . . . . . . . . . . . . . 0d
Wel l yiel d (Cl as s III groundwater) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09
Statistical analysis of oac< ground^

,

d w a t e r q u a 1 1 ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
Statistical aralysis of existing
groundwater contamination.......................................... 11

Bivariate analysis of water quality................................ 12
Trilinear or Stiff Diagram analysis of
water quality type................................................. 13
Geocnemical modeling; speciation and
saturation indices of groundwater, pH
ouffering or mixing of tailings fluids
wi tn a qu i f e r g eoc n emi s try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Water Resources Protection Strategy................. 15

Iden ti fication of hazardous cons ti tuents . . . . . . . . . . . . . . . . . . . . . . . . . . . 01
C o n c e n tra t i o n l i mi t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2
Simulation of concentration of hazardous
cons ti tuents a t P0C in uppermos t a qui f er. . . . . . . . . . . . . . . . . . . . . . . . . . . 03
Simulation of concentration of hazardous

! constituents at point of exposure.................................. 04

Groundwater Restoration............................. 16
P a s s i v e f l u s n i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01
Vol ume o f contami na ted groundwa ter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02

,n.
I

v
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EXH! BIT C - CONTENTS OF A STANDARD CALCULATION

1.0 INTRODUCTION

inis exhibit, a part of the Standard Operating Procedure for -

compilation of Calculations, describes tne contents of a standard
Calculation. A standard Calculation should contain at least those
sections described in tnis Exhibit. It is recognized tnat in specific
instances some sections may not be incorporated;- however, tnat snould-

De done only for good and sufficient reason. Additional Sections as
warranted by tne nature of the Calculations being compiled may be used
as necessary to compile a complete and comprehensive Calculation.

2.0 CONTENTS OF THE STANDARD CALCULATIONS

2.1 Proolem Statement or Purpose of Calculation: ints section should
P descrioe wnet design proolem is to De addressed, how tne
| calculation fits into tne formulation of tne SCO. *:ny tne

calculation is performed, and in wnat manner tne results may Do
used.

2.2 Overview of the liethod and Procedures to be Adopted: Tnis-D 'section should descrioe tne methods and procedures, or the models '
- '

that are to De used in tne analyses, evaluations, or calculations,
~

-

.For methods that are descrioed in tne Technical Approach Document,o

L reference to that document is sufficient. Metnods not included
| in tne Technical Approach Document require a more detailed

discussion.

2.3 Assumptions: Provide a series of tullet items listing .the
assumptions used as input to tne models or methods used.

2.4 i4aterial Properties: List all material properties used Lin ' the
calculations. This section -will be' necessary for a calculation

_

involving soils, but may not De needed for a calculation involving
pile layout or quantities.

L 2.5 Data Source: List the sources of field, laooratory, or reference
i data tnat are to oe used in tne analyses,
t

'

2.6 Solution Calculations and Analyses: Tnis section snould-

descrioe and _ detail tn e - calculations actually performed.-
o Sufficient detail snould be given for a checker or reviewer to
| follow tne work done witnout recourse to the originator,
p

2.7 Sensitivity Analyses and Parametric Evaluations:
It precise parameter values are not known or are likely to vary

_- during tne design life of tne facility, sensi tivity analyses
~

and/or parametric evaluations shall oe undertaken. Such analyses
and evaluations snould consider a feasiole range of values for
relevant parameters. Tne range may oe derived from statistical

Z . . _ _ _ _ . _ . _ _ . _ _ . _ .
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() analysis of available data or the range may De defined on tne
basis of judgmental assessment of the likely or feasible range of
values. Tne effect of differing resul ts on the design or
performance of the disposal cell shall be considered in deciding
on reasonable design details.

2.8 Conclusions and Recommendations: Tne results of the calculations
snould oe clearly stated. Taoles, grapns, or botn should De used
to summarize the results, if the results are to be used as inputs
to anotner calculation, tnat fact snould De noted, and tne results
tnat are to oe used should be clearly identified. If tne calcula-
tion includes a parametric or sensitivity analysis, tnis should
be noted and conclusions stated. Tne effect that the calculation
nas on the design layout should De noted. Recommendations for
furtner analyses or design evaluations snould be noted.

2.9 Results: This should list the main, relevant results.

2.10 References

2.11 Attachments: Computer program listings or output. Laooratory
data,

v

|

.

.

,
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-EXHIBIT D. EXASLE CALCULATION
GE0 TECHNICAL CALCULATION: SETILEMENT ANALYSIS

Purpose: Tnis pile settlement calculation evaluates tne rate and
magnitude of pile settlement tnat will result when the. pile is snaped-

to promote positive drainage from the top surface. Reshaping will be
,

done oy placing windblown soils on tne top of the plie. The rate of
settlement is required so tnat tne need for pile monitoring- following
remedial action construction may be evaluated. Tne magnitude of-

settlement is required for furtner assessment of the potential for
cracking of the radon barrier or the development of an unacceptable
plie top surface profile,

,

Metnod Overview: Standard Engineering settlement metnods (as
incorporated into the "CONSOL" computer program) are used to calculate
tne rate and magnitude of settlement of the pile for the given
loadings. Sensitivity. analyses are performed to assess the effect of
variations _ in the design parameters (more specifically, tne
coefficient of consolidation of the- tailings) on the rate and
magnitude of settlement._ ine calculation method adopted models toe
tailings as. a series of layers each wi th distinct settlement
characteristics.

Assumptions: THe main assumption involved in the calculations is that
O tne alluvial soil layer oeneatn tne tailings pile will act as a

drainage layer. A second significant assumption is that all tne
tailings are saturated. _ Other assumptions are ......

Material Cnaracteristics: This section lists material - types- and soil
properties.

Data sources: Tnis section notes that the major sources of data aoout-
-tne tailings are the laboratory test results, that 'specified tailings
properties are taken from a listed reference worx, and tnat tne layout
of the pile as modeled in tne analyses is based on maps obtained from
the previous owner _of the pile.

Solution and Analysis:- In tnis section tne detailed calculations are
descrioed. All steps- are listed. - Figures showing the components and

-layout of the pile and the ' layers as modeled in tne analyses are
given. The different cases. that are analyzed are tabulated. Details
of tne computer program and tne main equations are listed. Graphs
snowing tne_ results of tne sensitivity analyses are provided.

Discussion: Tnis section discusses Ine :ensitivity analyses and tne
effect tney nave on determining wnetner special design measures are
required to deal with settlement of the pile. Tne discussion focu es
on wnether tne main conclusions would De difierent if thwe is a
-significant difference- between actual field tai!ings properties and
tnose measured iri the laooratory.

-. --
_ _ - -
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Conclusions: Tnis section ~ concludes tnat the rate of settlement is---

sucn that all significant settlement will occur while the tailings and '

otner soils that will De used to reshape the pile are oeing placed. '

Tne sensitivity analyses ' indicate that even if extreme values of the 1

tailings properties are assumed,- _tnis conclusion remains valid. It is
concluded that the magnitude of settlement is shown to be such that a
further assessment of the potential for cover cracking is warranted:
Tne calculation from wnien tnis assessment is made is referenced.

.

;Of

h
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EXHIBIT E.--

EROSION PROTECT 10N DESIGN

Purpose: Tne purpose of the calculation is to determine the size of
rock required on tne top of the pile to prevent erosion of tne radon
cover in the event of the occurrence of the Probaole Maximum
Precipitation on the pile. ,

Design Methods and - Procedure: Tne design metnod used is the Safety.

Factor Metnod as descrioeTin the Tecnnical Approach Document and~

otner referenced publications.

Design- Discussion and Assumptions: Inis section references a- figure
of the layout of the pile and describes the flow directions that will
occur in the event of the PHP. Tne maximum topslope length is given.
Note is made that the design of rock is not for flow from flooding
around tne pile. Tne assumption that adequate sources of durable rock
of tne required size will be available is noted.

Material Properties: Tne angle of friction of tne rock as estimated
from puolisned da ta , and tne rock specific gravity as assumed are !

listed and discussed.
.

Data and Data Sources; Tne section references tne calculation in
.] whicn tne plie aGa and tne site PHP are calculated. Values of these(

- parameters to te used in the calculation are given.

Solution - Caiculation and Analysis: Tnis section, wnich comarises
~

tne oulk of cne calculation, descrioes in detail the applicat on of
the method, -now the time of concentration is determined, the
determination of the volume of flow within tne voids of the rock
layer, the estimation of tne value on Manning's n factor, and a
tabulation of tne input parameters to the computer program.

Conclusions and - Results: Tnis section lists the design flow-

velocities, tne disenarge wantities, and tne required erosion-
protection rock sizes and possiole gradations. Sui taole layer
thicknesses are given.

Attachments: Tne RIPRAP computer program listing, data input, and
y_- resultant output printings are given.

.

O

- - - - - -
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EXAMDLE CALGdLATION
O!SPOSAL CELL GE0 CHEMICAL PROPERTIES: SOURCE U CONCENTRATION

Purpose

In aosence of lysimeter data, this calculation will be used to provide
a conservative estimate of uranium (U) concentration in tailings fluid.

' inis concentration will De used to calculate flux of U below the
tailings pile. Tnis flux is used to calculate concentration. of U in
groundwater of the uppermost aquifer beneatn tne pile in order to

' determine if U concentration exceeds the EPA regulated concentration
limi ts .

Overview of Method / Procedure

Using tne _'leachable uranium concentration- in tailings and the
concentration of fluid in tailings, calculate concentration of uranium
in the tailings- fluid. Inis 1s an alternate way to estimate the
source concentration of contaminants when direct .dath suen as from-
analysis - of lysimeter water samples, are not availaole. Because the
entire amount.of leachaole constituents is assumed to oe concentrated
in th_e _- pore fluid, tnis calculation provides a very conservative
estimate.

Assumptions

o Cnemical conditions in tne tailings fluid are similar to those in
the leacn solution,

o ~ Tne entire amount of leacnaole U is present in the tailings fluid,

o Density of.tne tailings fluid is same- as tnat of tne leach water, _1-
g/ml.

Material - Properties

N/A (Can skip items not applicaole)
.

-Data Sources

Tne leaching and tailings fluid content data are from the reports -
referenced on-the Calculation Cover Sheet.

; Calculation-
l '~ .

L a) Concentretion of leachable uranium in tailings = 1.5 g/g.4

b) 'If totEl mass of tailings is H gram, total amount of leachaole
E EO-

-

uranium = !.5 M g.

Il

I

!

L
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- - - - 'c ) Fluid (moisture) content = 10% (wt); therefore, total amount of
fluid _ = 0.1 Mg,

n d) Assuming fluid density = 1 g/m1, total volume of fluid = 0.10 M ml.

From b and d aDove, concentration of U in tailings fluid =

f,.5Mg g [ = 15 g/mi = 15 mg/l
.

Conclusions and Reconrnendations

'
1 Estimated-U concentration in tne tailings fluid, wnen tne tailings

fluid concentration is 101 (wt), is 15 mg/1. |

2. Inis is a nignly conservative value since all of leachable 0 is
assumed to be concentrated in 101 pore fluid.

3. Tnis estimate should be substar.tiated whenever possible, for
example, using U concentration in lysimeter samples.

Resul ts

See Calculation aDove.
q

References

See source of data.

Attachment 4

None.
,
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1.0 PURPOSE

The purpose of this document is to describe the Procedures involved in
compiling the Site Conceptual Design (SCD) for the UMTRA Project Sites.

2.0 SCOPE

An SCO is prepared for each URTRA Project site. Tne SCD is described
in a section of the draf t Remedial Action Plan that is compiled t'o
describe remedial actions at tne site. This Procedure describes the
methods and the steps involved in formulating and documenting an 500.
Also described are the responsibilities of the various members of the
Site Team involved in formulating und documenting the SCO.

3.0 PROCEDURES

3.1 Tne Task Managers responsible for the Technical Departments
i I involved in formulating an SCD assign technical staff to the

Site Team.

3.2 The Site Manager leads the Site Team and is responsible for
organizing and controlling the schedule and budget involved in
formulating tne SCD. Tne Task Managers exercise delegated
authority over manhour budgets.

3.3 Table 17.2.1 lists the Technical Disciplines normally
representea in a Site Team.

3.4 Tne Site Team, as directed by the Site Manager, meets to
consiaer site characterization data available and makes

recommendations for the collection of additional site
characterization and other relevant data required to formulate
an SCD. Site Charactnization and other data are analyzed and
documented as described in Standard Operating Procedurn Number
17.1.1. As adequate site characterization and other cate are ,

obtained and reviewed, the site design team formulates the SCO.

3.5 The Task Managers, at appropriate times during data collection
and the formulation of the SCD, consider with their technical
staff activities, recommendations, and contributions to the
formulation of the SCD.

JEG- AL-Q A-2 0 ( 8 A
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3.6 The Site Team, as directed by the Site Managers and as advised
by the Task Managers, compiles an SCD by: (1) formulating
alternative disposal options; (2) evaluating the alternatives;
and (3) selecting the alternative option which best meets the
design criteria, whien is economical, and which is acceptable to g;

the 005.

3.7 The SCD is documented in the SCD section of the draf t Remedial
Action Plan. Text and Figures are used as appropriate to .

I

describe and document the SCD.
,

3.8 Tne site design team members compile design calculations to
support the SCD. Design calculation compilation is described in |

Standara Operating Procedure Number 17.1.2 of the Albuquerque
'

Operations Manual.

3.9 In compiling the SCD, account is taken of: Design Criteria as
documented in NRC, EPA, and UMTRA Project related documents;
UMT RA Project technical approaches; Project requirements and
plans as documented in appropriate Management plan, or
procedures; standard practice in the fields of expertise
involved in the formulation of the SCD; and approaches and
details adopted and successfully implemented on other SCD and

I ) final Remedial Action Plans and construction works.

3.10 The format of the SCD section of the draft Remedial Action Plan
will be arranged to meet site needs. Generally, the approach
adopted in previous, successful draf t Remedial Action Plans will
be acopted and modified as appropriate. Tne Site Manager, in
consultation with Task Managers, may establish for his site the
appropriate format for the draft Remedial Action Plan.

3.11 As directed by the Site Manager or advised by the Task Managers,
the SCO will be reviewed Dy Peer Reviewers (Ref erence 5.0.P.
8.5.2) at appropriate stages of the formulation and

documentation of the SCD.

3.12 As directed by the Site Manager, or as advised by the Task
Managers, the SCD will be considered in Value Engineering
workshops at appropriate stages of the formulation of the
Remedial Action Plan and the SCD.

.

6
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4.0 LIMITATIONS

4.1 Should conflicts exist between the requirements presented herein
and those definet' in the UMTRA Project Site Management Manual,
the requirements of the Site Management Manual shall take

I
precedence.

i |

Prepared By.\ .
. dwedcc

Reviewed By: \ .

sk H
-

Reviewed By:
~ u luy Msvrance Manager

-

Approvec By: .

if N
-

*

(ProjectManager
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TABLE 17.2.1 SITE TEAM MEM8ERS AND
.

SllE CONCEPTUAL DESIGN RESPDNSIBILITIES |

t

Il
Site Managers Team Leader; organize teams; control budgets and

schedules; interact with project management, client,
public, and agencies; direct formulation of site

Conceptual Design.

Task Managers Review Site Conceptual Design; advise on specialist
matters; exercise delegated authority for manhour
budgets. |

Civil Engineering Specify pile layout, volumes, erosion protection
requirements, surface-water control features,

construction schedules, and quantity estimates.
Compile relevant calculations.

Geotechnical Eng. Define site soil and rock; tailings geotechnical
characteristics; site geology, geomorphology, and

seismicity; and pile stability and deformation
analyses. Compile relevant calculations.

{ g

Genydrology Characterize ground-water and interconnected
surf ace-water conditions at the site. Define present

and potential for contamination of ground water and
surface water from pile remedial action. Assess

possible design options to maintain or restore ground
water quality.

Radiology Define areal and Yortical extent of subpile and
off-pile contamination and specific health and safety
requirements. Calculate radon source term and

tnickness of radon barrier.

Cost. Confirm quantities and prepare cost estimates for the
site design and alternatives.

.

I
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1.0 PURPOSE

To describe the Radiological Site Conceptual Design Procedures.

2.0 SCOPE

This procedure describes the responsibilities for the data analysis,
design calculations, reviews, and other activities required to
complete a Site Conceptual Design.

3.0 PROCEDURE

3.1 The Manager of Radiological Services will assign a health
physicist to formulate the Site Conceptual Design. Other
Radiological Services staff will serve as checkers on any

projects to which they have not been assigned.

'T 3.2 The designated health physicist will use the Materials

(V Management computer program to make a preliminary estimate of
the volume of contaminated material and the Ra-226 source term.
These estimates will be presented to the Manager of Radiological
Services and the Site Manager for review. Appropriate changes
on the preliminary estimates will be made as directed by the
Manager of Radiological Services or his designated

representative.

3.3 'Upon approval of the volume and source term calculations, the
designated health physicist - will evaluate the radon diffusion
coefficient data, -the radon emanating fraction data. - and the
contaminated material porosity and density data. Modeled or
default value of -15 bar long-term moisture content to be
provided by Engineering. The data evaluation will provide a
determination of the appropriate input parameters for the RAECOM
Computer Code. All input parameters will be checked and
approved by a checker on the radiological services staff.

3.4 A sensitivity analysis will be performed by the designated
health physicist to evaluate the effect _of cover long-term
moisture, Ra-226 concentration, radon diffusion coefficient, and

Theradon emanating fraction on the proposed cover thickness.
results of the sensitivity analysis will be reviewed by a
checker on the radiological services staff.

O
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3.5 The cover thickness estimates generated by the RAECOM and the

results of the sensitivity analysis will be approved by the
Manager of Radiological Services or his designated
representative.

I

O -

,

t

[ qPrepared By: A es.
t

Reviewed By: f

'T Ma age

f ,l.m // fjfzd[aReviewed By:
Qu ity b ur n'ce Manage ~r

|

Approved By: / M . C'/ \ ~

6 Project' Manager

.
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l.0 PURPOSE

The purpose of this section is to describe the procedures for the
participation by Technical Departments in the production of UMTRA
Project documents.

2.0 SCOPE ,

In order to document the remedial action plans and planning for UMTR'A
Project sites, the following documents are produced: Discussion

Option Papers, and other similar documents; EnvironmentalPapers,
Impact Reports - LA and EIS; the Comparative Analysis of Disposal Site
Alternatives Report - CADSAR; and the Remedial Action Plan - RAP. The

Site Managers are responsible for producing the documents. The

Technical Services (Engineering, Hydrological Services, Radiological
Services, and Environmental Services) produce appropriate sections
that are collated to compile the complete document. This procedure

4 g describes the participation by and input from the technical staff
(Sita Team members and Task Managers) to the documents, it does not
cover the procedures adopted by Site Managers in compiling documents.

3.0 PROCf 0VRES: THE CADSAR

3.1 The Site Manager is responsible for compiling and writing the
CADSAR.

3.2 Site team members shall assist the Site Manager in writing the
CADSAR by providing information, data, advice, text of
appropriate sections, figures or diagrams as requested by the
Site Manager and directed by the Task Manager.

3.3 Site team members may, as requested by the Site Manager, and as
directed by the Task Manager, write Appendices for tne CA05AR.
Such Appendices shall be written in a format similar to the
format of the corresponding Appendix or Section of the RAP.

3.4 Site team members shall input to and contribute information and
data to the CADSAR either by oral discussions or the

transmission of white papers, figures, diagrams, tables,

analyses, calculations, or apm , ices.
shall review the CADSAR, in3.5 Site team members and Task t n wa n

h accordance with the requirems - Standard Operating Procedure4

Number 9.2.6, prior to issue for technical acceptability,
correctness, and reasonability.

JEC- AL-Q A*2 o ( BI B7)
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3.6 The Site Manager is responsible for ascertaining and confirming i
that Task Manager approval of all information, etc., provided by ; ,

1

Site Team members has been obtained.

3.7 It is not necessary to compile calculations or analyses to I'
support data and designs incorporated into the CADSAR.

3.8 Tne provisions of this section shall apply also to the

compilation of Discussion Papers, Option Papers, and other
similar documents.

4.0 PROCEDURES: EA AND EIS

4.1 The Site Manager and Task Manager, Environmental Services (EV)
are responsible for compiling the site EA or EIS.

4.2 Site team members shall contribute text, tables, figures,
diagrams, and information to the documents as requested by the
responsiole Site and Task Manager.

4.3 Information provicea to the EV Specialist compiling the EA or
EIS shall be reviewed by the responsible Task Manager as soon as
practical af ter compilation of the first draft. This may be

before or after submission of the information to the EVg
W Specialist.

4.4 The EA or EIS shall be reviewed and approved by the Task
Managers in accordance with the applicable Standard Operating
Procedures: Peer Review 8.5.2 or Request for Review 9.2.6.

4.b Responses to comments on the EA or EIS shall be compiled by site
team members as requested by the Site Manager and as directed by
the Task Manager. Responses to co' aments shall be reviewed and
approved by Task Managers if possible before submission to the
Site Managers, and at any rate before issue to 00E,

5.0 PROCEDURES: RAP (Draft and Final)

The Site Manager is responsible for compiling and collating theb.1
RAP, and he shall do -this in accordance with the provisions of
the UMTRA Project Site Management Manual, UMTRA-DOE /AL

40005.0000. ,

b.2 Technical Departments are responsible for compiling sections of
the RAP that relate to their specific disciplines. Technical

andcontributions to the RAP are made by way of written text
associated figures ano tables,

iSite team members shall compile the written sections of the RAPb.3 text for which they are responsible at the direction of the Site| h Manager and in accordance with the concurrence and knowledge ofi

the responsiDie Task Manager.

IG AL-o A-21 ( 6/ 67 3
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b.4 Before submitting sections of the RAP to the $1te Manager for ,

incorporation into tne RAP, site team members shall have that ,
,

text checked and approved by the responsible Task Manager. The

Site Manager is responsible for confirmino that Task Manager
concurrence has been obtained.

The RAP shall be checked and approved by the site team members5.5 and tne Task Managers before publication or issue of the RAP.
This shall be done in accordance with Standard Operating

Procedure 9.2.6.
l

Updates or revisions to the RAP shall be made by the site teamb.6
members as requested by the Site Manager ano as directed by the
Task Manager. !

Responses to comments on the RAP , hall be compiled by the site5.7
team members as requested by the Site Manager and as directed by

Responses to comments shall be checked andthe Task Manager.
approved by Task Managers if possible before submission to the
Site Managers, and at any rate before issue to 00E.

6.0 LIhlTATIONS

6.1 Should conflicts exist between the requirements presented herein
and those defined in the UMTRA Project Site Management fianual,
the requirements of the Site Management Manual shall take

precedence.

sfc OweuPrepared By: /-
_

''/Reviewed By: i_
1 Hana

6 Reviewed By: % /./
lit Asstrence Manager

~

C-Approved By: a,

[(froject Manager
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TECHNICAL APPRUACH DOCUMENT (TAD) EFFECTNE 04/29/88
CHECKLIST FOR REVIEW 0F UMTRA '

SUPERSEDES
RAP REQUIREMENTS

PAGE 1 OF 2 ,

Il i

).U PURPUSE

Tne purpose of this procedure is to provide guidance and direction to
UMTRA personne; and minimum requirements for verification that draf t
and final Remedial Action Plans are reviewed and completed; containing
all required material and data as prescribed by the UMTRA Project
Technical Approach Document (TAD).

2.0 SCUPE

The scope of this procedure will encompass personnel responsibilities
and requirements for performing reviews of UMTRA Project RAPS to ,

minimum requirements listed on the attached checklist.

3.0 PROCEDURE

3.1 UMTRA Project site manager or task managers will assign

| ) technical staff to review RAPS for evaluation of technical
;

content, conclusion, and completeness.

3.2 Technical staff personnel shall review all assigned UMTRA RAPS
and verify that said documents contair , at a minimum, all items
icentified in tne Technical Approact Document (TAD) checklist
for document review (Attachment 1).

As each TAD checklist item is verified as being containea in, or3.3 absent from, the reviewed document, and that the item (s) is
determined either complete or lacking data, the reviewer will

"Yes"check the appropriate corresponding space for yes or no.
will indicate the item (s) is incorporated into the document andis
that tne data and information contained within the document
complete and accurate. If, however, the document does not
contain the required item (s) or the data or information is
determined to be incomplete, the checklist item should be marked
"No." All "No" responses should be accompanied by a brief
statement in the " Remarks" space explaining the negative

If the item (s) does not apply to the document underresponse.
review, check "No" and write "H/A" under remarks.

Upon completion of review, completed checklists will be returned3.4
to the responsible task manager.

TaskTne task manager shall review all returned TAD checklists.
f 3.5

managers snall take appropriate action as indicated below.

'

(
i

( JfG- AL oA.2o (8/ sn
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3.5.1 If the document is determined to be complete, with all
minimum characteristics satisfa:torily addressed, it will
be approved by the task manager and forwarded for final

-

review as directed in 3.6.
l

3.5.2 If coments on the checklist indicate that an item (s) is
not incorporated, or data or information is determined to |

be incomplete, the document and a copy of the checklist i
'-

will be returned to the appropriate technical personnel
for rewrite or data incorporation and completion, as
necessary.-

3.6 Upon task manager approval, the document c'id TAD checklist will
be routed for final review and approval and/or comment to the
appropriate site manager, quality assurance, and project manager.

3.7 Af ter the document has completed the final review cycle, it
shall be returned to the task manager for incorporation of
comments and final processing. Final document final processing
shall be in accordance with AOM, Section 17.3.1.

f')
LJ

.

}d /Nb //$,Prepared By:
%%w' \_ f

Reviewed By: N - .

/ sk Man rl

Reviewed By: \ f..
(Qn1~yAssuy oefanager

Approved By: I - !!/N O
_

.

/drojectMdtiager'-

-.
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PAGE 1 0F 6),
J TECHNICAL ?PPROACH OOCUMENT

CHECKLIST FOR RAP OOCUMENTS

SITE: REVIEWER:

TASK MANAGER: DATE:

CONCVRRENCE: __

ITEM COVERAGE

1ES [!.Q REMARKS

1. BACKGR6IJNDWATERQUALITY

A. Literature review
'

B. Well and spring inventory for two mile radius

C. Background monitor wells

1. Uppermost aquifer

p i. Three or more monitor wells
V

2. Lower aquifer
,

i. Three or more monitor wells

3. Sampled at least twice

1. Six or more sample analyses

4. Well logs

D. Surface waters (pile side of stream or river)

-l. Low flow

1. Upstream

11. Intermediate

111. Downstream

2. High flow

1. Upstream

-f 11. Intermediate

111. Downstream

JEG-AL-QA-22 (10/88)
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O
ITEM COVERAGE

H S,i EQ REMARKS

11. PRESENCE AND MOVEMENT OF CONTAMINANT PLUMES IN
GROUN0 WATER AND DISCHARGE TO SURFACE WATERS

A. Contaminants identified,

1. Source term
~

2. Grotnowater
~

1. Vertical extent

ii. Lateral extent

111. Constituents above standards
'

~

3. Location of groundwater discharge to surface

B. Flow directions and aquifer properties

1. Vertical gradients

2. Lateral gradients

3. Average flow velocities

j 4. Travel times to background concentration nr
surface water discharge -

5. Piezometric surface map

ill. PREDICTION OF EFFE; 0F REMEDIAL ACTION ON
GROUNDWATER

,,

A. Flux calculations for saturated zone
~

B. Infiltration through pile

C. E;timate dispersion / attenuation of
cont aniinants

D. Geochemical controls on contaminant movement,
geochemical modeling, precipitation /dissolu-
tion, speciation adsorption, other water rock
interactions, leaching studies on site specific
materials, mineralogical analyses influencing
geochemical processes

E. Predicted future concentrations

JEG-AL-QA-22 (10/88)
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Page 3 of 6

O
ITEM COVERAGE

M gQ REMARKS.

IV. IMPACTS ON BENEf!CIAL USE Of GROUNDWATER

A. Present value of affected resource

B. Potential for human exposure

V. CONTROL ALTERNATIVES FOR GROUNDWATER

A. Aquifer restoration

1. Potential restoration alternatives

1. Technical feasibility

11. Estimated cost

iii. Impacts on other users

i B. Alternate water supplies

O -

C. iastituticeai centrols

VI. RADIOLOGICAL SITE CHARACTER 12AT10N
1

A. Appropriately spaces grid points

B. Borehole drilling / logging / sampling for deep
contamination

C. Gammaexposureratemeasurdents

D. Soil. sampling / delta measurements for shallow
contamination

E. Soil sampling below tailings for thorium and
heavy metals

F. Building surveys for salvageable buildings

G. Volume calculations based on reasonable,
conservative assumptions

H. Off pile Ra 226 source

1. Tailings pile Ra 226 source

JEG-AL-QA-22 (10/88)
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ITEM COVERAGE

)_[1 HQ REMtRKS

Vll. RADON BARRIER DESIGN

A. RAECOM

8. Geotechnical data - bulk density, porosity.
L long term moisture, provided by site hydrologist

C. Radon emanation show insignificant dependence
on moisture, Ra 226 centents

D. Radon diffusion coefficients

1. Measurements for all materials and justifica-
tion

2. Least squares fitting (LSDFil) of results

L E. Radium content - layer average and values calcu-
'

lated for each RAECOM layer"

F. Ambient radon background site radon levels

G. Sensitivity Analysis

1. Pile Ra 226 content
'

2. Radon emanating fraction

3. Cover diffusion coefficient

4. Cover moisture content

5. lailings diffusion coefficient

6. Worst case

Vill. SURFACE WATER HYDROLOGY

A. Consider effect on pile of runoff from: direct
precipitation; upland watershed; large streams

B. Collect available data

C. Do flood studies

D. Assess effect of geomorphology on pile
O

E. Review dam failure impact (if any)

JEG-AL-QA-22 (10/88)
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ITEM COVERAGE

.1LS RQ REMtMS

F. Determine PMP and PMF

G. Provide diversion facilities to direct off pile

flow

H. Provide erosion protection in and around pile
for design events.

IX. EROSION PROTECTION

A. Select appropriate design methodology

B. Identify source of rock
~

C. Size rock

D. Size bedding

E. Check adequacy of protection for ditches, aprons
'

F. Confirm rock durability, check laboratory test
dc list and conformance with NUREG requirements

G. Check compatibility of filter and erosion barrier

~

X. GE0 TECHNICAL

A. Review previous work

B. Characterize region and site geology

C. Define site geomorphology; gullies, mass move-
ment, slope erosion, techtonism, base level /
change

D. Define subsurface conditions: archived data,
field boreholes, test pits, laboratory test *

E. Borrow pit definition - material characteristics

F. lailings characteristics
~

G. Construction material characteristics

H. Field seismicity: surface and bedrock acceler-
ation; seismic magnitude and intensity; fault

(] locations

JEG-AL-QA-22 (10/88)
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ITEM COVERAGE
'

JLi {{Q REMARKS

1. Slope stabilit,ut static and seismict factors
of safety adequacy

J. Pile settlement: settlement defined, potential
effect on pile integrity considered

K. Liquefaction potential: adequate soil strength
soil moisture adequacy, compaction of tailings |

XI. NON RADIOLOGICAL CONTAMINANTS

A. Review of existing soil vid tiilings data

B. Inventory of potentially hazardous materials

C. Data gaps (additional sampling)

D. Correlation between non radiological consti-
tuents and Ra 226

_

O

O
JEGAL-QA-22(10/88)
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LOCATION IDENTIFICATION FOR TEST BORINGS,

SUPERSEDES 8.2.13 7/4/861 TEST PITS, AND MONITORING LOCATIONS

| PAGE 1 OF 2

4 .

1 I

1.0 PURPOSE

This operating procedure establishes a uniform test boring, test pit, (
and monitoring location identification system for use on UMTRA site4

investigations.
l2.0 POLICY
1

All test borings, test pits, monitoring locations, and observation !

wells .where physical, chemical, biological, or radiological |
,

measurements are made will be designated using the standard'

identification system described herein. This procedure includes all
existing locations that are or will be used by the TAC for the
completion of the site characterization tasks. Note, however, that

O excluded from this standard procedure are the thousands of surf ace
locations scanned or sampled for the purpose of site characterization

', requiring no specific identifier. These surface locations (where the
elevation (Z) is implied to be the topographic surface) will be simply'

'

referred to by a north coordinate (Y) and an east coordinate (X).

3.0 PROCEDURE

Each location defined above shall be identified by a Site Code and a
Location 10. The site code will consist of the standard 3 character
designation as listed in Section 8.3.5 of the A0M plus an additional
two-digit number further describing a specific aspect of the site
defined categorically by the site type. This two-digit number is
assigned by the Data Administrator af ter concurrence with the Site
Manager and maintained in the General Site Information (GSI) Haster;

| File.

The Location 10 will consist of a 3-digit designation with a range per
site as follows:

001 through 999

| This three-digit number is assigned and maintained in a log by the
Data Administrator.

Thus, the identification will take the form,

SSSNN-NNN

|
~ - . .- - - - _ - . . ._ _ _ _
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b|
where:

,

SSSNN is the site code
NNN is the Location ID per site.

I
EXAMPLES

CAN01-001 Canonsburg Processing Site - Borehole Number 001
SLC02-345 Salt Lake City (Clive) Disposal Site - Test Pit

Number 345

No designation in this procedure provides for distinguishing the log
type, e.g., radiological, geological, hydrological, etc. As a result,

any location may be logged for multiple data types without restriction
noted in the identification. Other characteristics associated with
each defined location will have independent descriptions. Included
are items such as: north coordinate, east coordinate, elevation, log
type, log date, previous identification, etc. All of these
descriptions may be used as additional identification for test
borings, test pits, etc., as necessary.

4.0 RESPONSIBILITY

Each Site Manager and responsible technical personnel shall

{ }
incorporate this identification system into all field investigation
activities and permit no data gathering efforts that do not include
the standard identification system. The Data Administrator will be
responsible for maintaining the sequential numbering system and
dispensing these numbers as necessary. Any existing location used in
site characterization will be redesignated by technical personnel and
approved by the Data Administrator to conform to the standard
identification system described above.

[gf/$.Prepared By: ([ p.d'/ , L ss
) O t

,

Reviewed By: . Wdk dY.d

///n .,Reviewed By: #
QuYli Assu ance Manager

'
. e/N " " _ _Approved By: .

;
Phfject Hanagir

J L's- AL- O A- 21 ( $10 7)

-__ _ _ - _ __ _ _ _ _- _ _ _ ____ - - __ - -- -__ - - - ____ _ ___ _ _-_ ____ _ _ - -______ _ _ _ ____ _



I \

JE ;^cws essisseaise eaoue isc. !
,

'O
UMTRA PROJECT

TAC HYDROLOGICAL STANDARD OPERATING PROCEDURES

16.0 Hydrological Standard Operating Procedures

16.1 Field Operations
|

16.1.1 Monitor Well Installation 4

I16.1.2 Well Development
l

16.1.3 Slug Testing
16.1.4 Packer Testing ;

16.1.5 Aquifer Pump Testing i

16.1.6 Soil Water Sampler Installation and Use
16.1.7 Installation and Servicing of Tensiometers
16.1.8 Batch and Column Leach Testing

!

16.2 Water Sampling

16.2.1 Water Sampling, Preserving, Shipping, and Testing
16.2.2 Water Sampling for Tritium Analysis j

i
16.2.3 Evaluation of Chemical Analysis of Water Samples

16.3 Data Control

16.3.1 Completion of Well and Spring Inventory

!

(f);; Y [f//t O

.
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UMTRA PROJECT

TAC TECHNICAL STANDARD OPERATING PROCEDURES

17.0 Technical Standard Operating Procedures - Office

17.1 Analysis and Calculations

17.1.1 Analysis of Data
17.1.2 Compilation of Design Calculations

17.2 Design

17.2.1 Conceptual Design
17.2.2 Radon Barrier Site Conceptual Design

17.3 Documents

17.3.1 Production of Documents: Technical Division
Participation-

17.3.2 Technical Approach Document (TAD) Checklist for
Review of UMTRA RAP Documents

17.4 Data Control

17.4.1 Location ID for Test Borings, Test Pits, and
Monitoring locations

,

-
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MONITOR WELL INSTALLATION SUPERSEDES 02/25/87
PAGE 1 OF 8

1.0 EURPOSE

To provide quality control for m)nitor well installation that will enable
successful completion of field drilling investigation (s) oriented toward
obtaining representative geohydrological qual' ty inforention, and to
provide regulatory compliance for monitor well construction, modification,
repair and abandonment activities.

2.0 SOfE

This procedure is applicable to members of the TAC Ond its contractors and
subcontractors with responsibilities and duties fr.r the installation of
monitor well(s), well development, well testing, and collection of water
samples for water quality determinatior.s.

3.0 PROCEDURES

3.1 All field measurements and c0Ln9nts shall be recorded on Attachment
5.1 or 5.2 pursa nt to TAC data reporting formats and protocols.

(gj See 4.0.

3.2 All lines on the forms shall be completed. The letter designation
,

'NA" (Not Applic!,ble) or "NK" (Not Known) shall be used in all blank'

| spaces.

3.3 If some steps or procedures were not performed as described, the
reason must be stated on Attachment 5.1 or 5.2 or submitted as an
attachment to the data sheet.

3.4 When granular backfill is used as part of a well installation, at
least one half to one pint of sample shall be taken from each
shipment of granular material, stored with the soil samples, and
recoroed on the sketch of each installation for which that material

| was used.
[

3.5 The contractor shall submit the speL1fications of the proposed sand
pack material to the TAC Field Technical Representative (FTR) for
approval prior to use. Describe each sample in terms of lithology,
grain size distribution, and source. Record both the company from
whom the material was purchased and the pit or quarry of origin.
This material shall be clean, inert, and siliceous. Use typically
well-sorted (poorly graded) sand such as No. 812 or similar
material with less than ten percent (10%) passing through the design
slot size for medium to course grain aquifer materials and No.10-20

: O

|
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with less than ten percent (10%) passing through the design slot
!q size for fine to medium grain aquifer materials.g

3.6 Sketch the well installation on Attachment 5.1 and show, by depth I

from surface grade, the bottom of the boring, sump, screen location,
i

coupling design and location, granular backfill, seals, grout, cave. I

in centralizers, and height of riser above ground surface. Record
the actual composition of the rout, seals, and granular backfill on
each Attachment 5.1. Also ine ude the screen slot size (in inches),
slot configuration, total open area per foot of screen, and screen I

manufacturer.

Note: Any use of PVC solvents, glues, soap, or cleaners is
prohibited below grade unless otherwise stated in the
specifications. Where such material is used, it shall be recorded
and described on Attachment 5.1 and shall include manufacturer and
type (specification).

3.7 Use, whenever applicable PVC centralizers to assure the uniform and
complete annular filling by granular backfill, seal, and grout
materials. Fasten centralizers to the well casing with mechanical
fasteners. The centralizers shall be radially spaced about the
casing at 120' or 90' intervals. On Attachment 5.2, provide a
description and location (s) of the fastening device and centra 11zer.

3.8 Attachment 5.3 and 5.4 depict typical well construction, flowever,
q specific contract recuirements may alter some of the components
V and/or values shown. Furthermore, when installed as a piezometer or

' ell point (for water levels only), the well configuration may
significantly vary from these figures. After development is
complete,, indicate the static water level in the well on the well
construction diagram.

3.9 Well sketches shall include the protective casing detail.

3.10 Install protective casing around all monitor wells. The TAC shall
determine exceptions on a case by case basis. Minimum elements in
the protection design include:

3.10.1 A five foot minimum length of black iron pipe or galvanized
pipe extending about 1.5 to three feet above the ground
surface and set in cement grout. See Attachments 5.3, 5.4,
and 5.5.

3.10.2 The pipe diameter shall be ei ht inches (8' i.d.) for four-
inch wells and six inches 6" i.d.) for two inch wells
(depending on approved bore le size A 0.5-inch drain
hole near grounc: level is permitted. ).

3.10.3 Install a protective steel cap (as in Attachment 5.3 and
5.4) and secure the cap to the top of each prctective
casing by the use of a steel pin which penetrates the

_
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O~ casiae and can. Paiat the iocatioa ideatificattoa oa the
inside and outside of the cover with enamel type paint.
The Site Manager shall designate location identification
which shall conform with TAC format.

3.10.4 The well cover must keep precipitation out of the
protective casing and shall be secured to the casing by
means of padlocks.

3.10.5 It is desirable that all padlocks at a given site be opened
by the same key. The numbers on the locks shall be noted
and then rubbed off the back of the lock.

3.10.6 (Optional) Paint the protective casing with aluminum
colored paint,

3.10.7 As shown in Attachment 5.5, secure those wells which are
not protected by the steel surface casing with an enclosure
of three (3) fenced wood or steel posts. Cement each post
in place. NOTE: The installation of the posts is
recommended in addition to the protective casing in areas
where vehicle traffic might pose a hazard.

1) The wood posts should be 4" x 4" x -6', the steel posts
should be 3" diameter (o.d.) x -6', and the T bar driven

q steel posts should be 6' long.

2) Place each of the posts radia11 and about four feet
(4") from the well, placed two f eet (2') below ground
surface, and have four feet (4') minimally above ground
surface.

3) If high vegetation exists around the well site, flag the
posts with brightly-colored plastic ribbon-like material
or its equivalent.

'

3.10.8 Optional. Use three strand barbed wire strung on four (4)
posts as shown in Attachment 5.5, as livestock guards in
grazing areas. For post dimensions see 3.10.7.

3.11 Emplace a filter pack (granular backfill; sand pack) in the annulus
adjacent to the well screen in all monitor wells as follows:

3.11.1 Fill the annulus between the well screen and borehole wall
with approved silica sand.

When neither of the two proposed generic filter;

i sand / screen slot sizes are used, it will be required that
l- representative aquifer material be collected and sieved to

|
determine grain size distribution.

Ov
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(~') 3.11.2 The average grain-size of the filter sand shall be based on
U expected grain size distributions in the screened formation

and on the size of predesigned well-screened openings.
- Ideally, the filter pack will pass only the smallest of the

grain size (40%) found within the formation. The sand

percent (10%) gradation which will allow not more than ten
shall have a

of pack material to pass through the screen
slots. Refer to Figures 16.1 1-5, 16.1 1 6, 16.1 1-7, for
selecting filter pack material size and well screen slot
size.

3.11.3 For wells deeper than 75 feet, or as determined by the FTR,
emplace the sand pack with a tremie pipe. Gravity feed the
sand through the tremie pipe into the annulus throughout
the entire screened interval and a minimum of three feet
over the top of the screen.

3.11.4 As a last resort, c19 n water should only be added when no
other practicable N thod exists for proper filter pack
emplacement, in such a case it is necessary to pump

sufficient sand slurry through the tremie pipe to cover the
screen after the sarm pack has densified and settled. As
a general rule of-thumb, apply at least a seven-foot (7')
thick layer of sand slurry over the top of a 15 foot-long
screen. Increase the sand-pack thickness by two feet (2')

of screen. Thus, the
for each additional five feet (5') be 13 feet deeper thanO top of a 30-foot long screen would
the top of the sang pack after emplacement.v

3.11.5 Using the tremie pipe, ascertain the depth of the top of
the sand and verify the thickness of the sand pack.
Additional sand shall be added to bring the top of the sand
pack to the proper elevation, if necessary.

3.11.6 Under no circumstances shall the sand pack extend into any
aquifer other than the one to be monitored. In most cases,
the well design can be modified to allow for a sufficient
sand pack without threat of cross flow between producing
zones through the sand pack.

3.11.7 The Site Hydrologist and FTR are the only individuals
| authorized to modify an existing well design.

The filter pack shall consist of clean silica sand and ensure
continuous flow capability from the natural formation to the well
bore.

3.12 Emplace a bentonite seal between all contacts of sand pack and grout
to prevent infiltration of cement into the well. In special
circumstances, where an open borehole has been drilled to a depth
below that at which the screen will be set and if grout is used to

n seal off a lower aquifer or as backfill up to the proper level.,

U

;
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Q ' emplace a bentonite seal above the grout before casing, screen, and
L sand pack are introduced. Allow the grout to set up prior to

placing the seal. Place any bentonite seal in the monitor well as
follows:

3.12.1 Fill the annulus between water tight well casing and
borehole (and in the interval between the sand pack and the

grout seal))with a bentonite seal at least five feet thick(vert! illy . The annulus must be filled with a bentonite
seal u a level above the highest seasonal groundwater
fluctuation.

3.12.2 Emplace the seal material as bentonite pellets or graded
bentonite chip. The bentonite shall have a minimum purity
of 90% montporillonite clay and a minimum dry bulk density
of 75 lb/ft for 1/2-inch pellets, y provided by American
Colloid, or its equal and 50.0 lb/ft for 3/4" graded chip.
The pellets and graded chip should be screened prior to
placement in order to separate the fines from the unbroken
- intact seal material. The fines are discarded. Place a
cap over the top of the casing and pour a five (5) gallon
bucket of bentonite directly down the annulus. Note: Care
must be taken to avoid introducing pellets into the well
bore. Pour the pellets from different points around the
casing to ensure even application. Use a tremie pipe to
redistribute and level out the top of the seal.

V 3.12.3 for wells deeper than 75 feet, pour the bentonite as
pellets, or if necessary, introduce the bentonite as a
slurry. The TAC FTR shall determine the method of
emplacement after evaluating the condition of the well and
borehole wall.

1) If there are no centralizers in the upper portions of
the casing, manipulate the casing to prevent pellets
from hanging up in the narrow annulus and to allow them
to settle as rapidly as possible to the bottom.

3.12.4 If a slurry of bentonite is used as an annular seal,
prepare the slurry by mixing powdered bentonite with
potable water. The slurry must be of sufficiently hight

,

! specific gravity and viscosity to prevent its displacement
by the grout that will be emplaced above. As a precaution,
regardless of depth and depending on fluid visocity,
emplace a few handfuls of bentonite pellets in to solidify
the surface of the bentonite slurry,

3.12.5 Before pumping the seal, make sure that the sand pack has,

ceased settling by measuring the death of the top of the
| sand with the tremie pipe. The sand pack must provide an
,

j adequate cover over the screen as discussed in 3.8.

O'

I
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V . 3.12.6 Visually check the condition of the slurry by pumping into

a bucket or onto the ground. Retract the tremie pipe three
feet and commence pumping.

3.12.7 In all situations, emplace a bentonite seal a minimum
thickness of five feet. The top of the seal shall be

,

tagged by tremie pipe to verify that the proper thickness
of seal has been placed in the annulus.

3.12.8 Repeat application and verification as necessary until the
specified quantity of bentonite has been placed in the well
annulus.

3.13 Use only Type I or Type 11 cement without accelerator additives. 1

Allow 20 minutes for bentonite slurry or bentonite pellets to set
before grouting commences, place grout in the monitor well as
follows:

3.13.1 Fill the annulus between the well casing and borehole wall
with grout.

3.13.2 Place the grout with a grout tremie pipe located just over
the top of the seal.

3.13.3 The tremie pipe should normally consist of 1.25-inch PVC or

p) steel pipe. One inch rolled thin walled poly pipe has been
t used with success in some cases.

3.13.4 Pump the grout through this pipe to the bottom of the open
annulus until undiluted grout flows from the annulus at the
ground surface.

3.13.5 The grout shall consist of a neat cement mix with four
pounds of commercial bentonite and approximately 7.5
gallons of water added per 94-pound bag of cement. Use
only grout mixed with TAC approved water.

3.13.6 Any drill casing or hollow stem auger shall be left in the
hole during grouting to the extent practical.

3.13.7 During grouting, the drill casing or hollow stem auger may
be removed as the grout level rises above the contact.

3.13.8 While the grout is still green (per 3.13.5 above), add
additional grout to compensate for the removed casing or
auger and tremie pipe a# to ensure that the top of the
grout is at or above gnund surface. Construct a grout
apron at the base of tht protective casing to facilitate
surface water runoff.

3.13.9 Install the protective castag,
Ov
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C '3.13.10 After the grout has set for 48 hours or more, fill any
deprest on in the grout due to settlement with a grouti\

similar to that described in 3.13.5.

3.14 Clean up equipment and work area.

4.0 MONITOR WELL REGULATORY COMPLIANCE

4.1 It shall be the responsibility of the VHTRA site hydrologist, site
manager, or other project personnel designated by the site manager
proposing to construct., modify, repair, or abandon an UMTRA monitor
well to notify in writina the regulatory compliance staf f, within
Environmental Services, of the proposed action. This shall be done
at the same time as the scope of work is developed for the proposed ;

action. |

4.1.1 The notification to Environmental Services shall be I

recorded on Part I of the Regulatory Compliance Data Sheet, 1

Attachment 5.8. |

4.2 It shall be the responsibility of the regulatory compliance staff,
upon being notified that a proposed monitor well action is pending,
to initiate the regulatory compliance and clearance process, and
update the central Monitor Well Inventory database.

4.2.1 With this information, the regulatory compliance staff will
, ~) open a record or modify existing records in the Monitor(
C Well Inventory database (available via the DART) provid'ng

a tracking system of the regulatory, maintenance, and
access status of all VMTRA monitor wells.

4.2.2 Envirvnmental Services will obtain necessary regulatory
permits or clearances from the appropriate state, tribal,
or Federal permitting agencies and provide copies to the
FTR before trilling can commence.

4.3 In the case of new monitor wells or those wells requiring repairs,
the site hydrologist /FTR must provide a status report to
Environmental Services on the proposed activity within 30 days of
tne initial notification.

4.3.1 for those states where licensed drillers are required to
file completion reports, the site hydrologist /FTR must
provide verification of filing, including a copy of the
completion report, to the regulatory compitance specialist.

4.3.2 For those states where the well owner files compliance
; documentation, the site hydrologist /FTR must provide copies

of the completion report to the regulatory compliance staffi

within one week of the completion of drilling,
l

l biu
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BOREHOLE /WELL CONSTRUCTION LOG

FIELD REF:SITE ID: , LOCATION ID:_
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FIGURE 16.1.1 7-

Correlation Chart of Screen Openin8s and Sleie Sim

Tyle, U.S. St.ndardc.,i

'c'"t:,,c":l ..J, 't.- ** d o*ac. . .i.,e si,,e
,

. s.. s.. s.. :-s., .. s.. ..

400 0.0015 0.038 400 0.0015-

325 0.0017 0.043 325 0.0017clay - -

270 0.0021 0.053 270 0.0021& - -

250 0.0024 0.061 230 0.0024sitt - -

200 0.0029 0.074 200 0.0029- -

170 0.0035 0.088 170 0.0335- -

150 0.0041 0.104 140 0.0041- -

115 0.0049 0.124 120 0.0049- -

08' 6 90 100 0.0058 0.147 100 0.0059
***d 7 80 80 0.0069 0.175 80 0.0070

8 70 65 0.0082 0.208 70 0.0083
10 60 60 0.0097 0.246 60 0.0098

12 50 48 0.0116 0.295 50 0.0117
42 0.0138 0.351 45 0.013814 -

medium 16 35 0.0164 0.417 40 0.0165 (L)
0.01800 0180 0.457aand 18 40 --

20 32 0.0195 0.495 35 0.0197
23 28 0.0232 0.569 30 0.0232

0.02500.0250 0.63525 30 --

28 24 0.0276 0.701 25 0.0280
0.0310 (y.) (a)

,

0.0310 0.788coarse 31' -~

sand- 33 20 0.0328 0.833 20 0.0331
0.03500.035 0.889r 35 20 --

{ 39 16 0.039 0.991 18 0.0394
,

47 14 0.046 1.168 16 0.0469 (b)
very $6 12 0.055 1.397 14 0.0555

0.062 (W)0.062 .1.590coarse 62 ---

sand 66 10 0.065 1.651 12 0.0661

L .

79 9 0.078 1.981 10 0.0787

| 93 8 0.093 2.362 8 0.0931
0.094 (h)0.094 2.390i very 94 --

Ane til 7 0.110 2.794 7 0.111
0.125 (%)0.125 3.180gravel 125

' --

132 6 0.131 3.327 6 0.132

157 5 0.156 3.962 5 0.lf 7
187 4 0.185 4.699 4 0.181 (%)

Ane- 223 3% 0.221 5.613 3% 0.223
0.250 6.350 % 0.250 (%)gravel 250 -

263 3 0.263 6.680 0.263-

312 2% 0.312 7.925 % ' O.312 ( )
375 0.371 0.371 9.423 % 0.375 (%)

438 0.441 0.441 11.20 - L 0.438 (L)
500 0.525 0.525 13.33 % 0.500 (W)

a) VMTRA specifications suggest 10-20 silica sand
with 0.030 slotted screen for fine to medium- .

grain aquifers,

b) VMTRA specifications suggest 8-12 silica sand
with 0.050 slotted screen for medium to course
grain aquifers.

. . _ _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ - _ _ _ , . _ _ _ _ . - . . . . - -
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REGULATORY COMPLIANCE DATA SHEET

PART I (To Completed by Site Hydrologist /PTR)

Submit to Regulatory Compliance Specialist, Environmental Services,
concurrent with initiation of the scope of Vork. Locate wells by township,
rango, and section (See back of shoot) and attach map .

Site Hydrologist /PTR

Site ID Codet Location ID Codo

Action to be takent (_) Drill Wells (_) Repair Wells (_) Abandon Wells

No. of wells: Monitor Wells Doro Holes Test pits

Driller (name/ address):

State Licenso /t

Land owner (name/ address):

Proposed Construction Start Date

Proposed Construction Completion Datet

(}DrillRig/ConstructionTypet
,

PART II (To be completed by Regulatory Compliance Staff)

permit /Clearanco Date

Access Agreement #1_ Date:

Open record in Monitor Well Inventory (_) Yes (_) No Date

PART III (To be completed by Regulatory Compliance Staff)

Actual Construction Start Dates Actual completion Date:

Well Completion Report filed: Driller (_) Jacobs (_) Datos

Records in filest (_) Yes (_) No
Update Monitor Well Inventory Date

QO
'

l
!

,
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1. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH ~ FT. DI/RETER _ IN.

2. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH ~~FT. DIARETER ~TN .

,

3. N/S FT. & E/W FT. FRM COR or 1/4 of SEC. T N/S
R E7W SLBM/USM. DEPTH FT. DIARETER IN.

4. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC._ T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER IN.

5. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER IN.

6. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USB. DEPTH FT. DIAMETER IN.

7 N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. Dl/RETER IN.

8. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER IN.

9. N/S FT. & E/W FT. FRM COR or 1/4 of SEC. T N/S
R E7W SLBM/USM. DEPTH FT. D119ETER IN.

10 N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/U5M. DEPTH FT. Dl%RETER IN.

r 11. N/S FT. & E/W _ FT. FRM COR or 1/4 of SEC._ T N/S
R E/W SLBM/USM. DEPTH _ _FT . 91tRITER IN.

12. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. Dl/RETER IN.

13. N/S FT. & E/W FT FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER IN.

14. N/S . FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH _FT. DIARETER IN.

15. N/S FT. & E/W FT. FRM COR or 1/4 of SEC. T N/S
R E/W SLBM/USE7EPTH _ FT. DIARITER IN.

16. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER I N . ~~

17. N/S __ FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBWUSM. DEPTH FT. Dl/RETER IN.

18. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH 7T. DIARETEP. ""TN.

19. N/S FT. & E/W FT . F RM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH ~~"T T . DIARETER IN.m

V 20. N/S FT. & E/W FT. FRM COR. or 1/4 of SEC. T N/S
R E/W SLBM/USM. DEPTH FT. DIARETER IN.

FIGURE 16.1.1-8 Page 2 of 2

___ _ _ ___ _ ___
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ALBUQUERQUE OPEkATIONS

I ** * '6 1 2ALBUQUERQUE OPERATIONS MANUAL
DATE 5/27/87
E FFECTIVE 08/18/88

SUPERSEDES 8.2.8 6/6/86WELL DEVELOPMENT
PAGE 1 OF 3

1.0 PURPOSE

To define the procedures to be followed while developing a well in
order to obtain water tamples for future water-quality testing.

2.0 SCOPE

The following procedures shall be implemented af ter the installation
of an observation monitoring well.

As attachments to this section are the applicatle TAC forms:

Figure 1, Borehole /Well Construction Log JEG-AL-ENG-1 (3/84).

All field measurements and comments shall be recorded on the

e appropriate TAC forms as per TAC data reporting formats and
protocols. All lines on the forms shall be completed. The letter
designation "NA" for not applicable or "NK" for not known shall be
used in all blank spaces. If some steps or procedures were not
performed as described, the reason must be sti. tea cs is practicable on.

the appropriate form or submitteo as an attach.3ent thereto.

3.0 PR9CEDURES

3.1 The development shall be performed as soon as practical after
well installation, but no sooner than 48 hours after grouting is
completed.

3.2 Development shall be accomplished by airlift pumping and/or
bottom discharge bailer until the well water is clear and
sediment within the well is removed to the fullest extent
practical.;

a) For those wells where the boring was made without the use of
drilling fluid (mud, and/or water), remove approximately
five (5) times the standing water volume in the well (well

[

| screen and casing plus saturated cnnulus). Should recharge
be so slow that five volumes could not be removed in one!

day, or the water remain discolored or contain greater than
one percent particulates after this five-volume removal, the
TAC Office shall direct an alternate procedure based on the

6 subjective judgment of the lead geotechnical engineer or
hydrologist.

.e a. . . m . . - ~
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b) For those wells where the 6;oring was made or enlarged with
the use of drilling fluid (mud, and/or water), remove
approximately five times the measured amount of total fluids
lost while drilling plus five times the standing water
volume as above (in paragraph a.). The same procedure also
applies here as above for cases of slow recharge,
discolored, or particulate-laden water.

3.3 No dispersing agents, acids, or disinfectants shall be used to
enhance development of the well.

3.4 No water shall be added to the well to assist development
without prior TAC /TR approval. If a well cannot be cleaned of
mud using airlift to produce formation water because the aquifer
yields insufficient water (e.g., one gallon per minute or less),
small amounts of potable water may be injected to clean up this
poorly yielding well. This may be done by dumping in bu:kets of
water or by pumping it through the air line intermittently.
When most of the bentonite is out, continue development with
formation water only, it is essential that at least five times
the amount of water injected must be produced back from the well
in order to assure that all injected water is removed from the
formation. When most of the bentonite is cut, continue

I | development with formation water only, as described in
Section 3.2.b.

3.5 During development, the effort shall be made to remove the
standing water from points near the bottom of the well screen as
well as from the top of the water column. Moreover, the airlift
outlet should be placed at several depths along the screened
interval to ensure complete development through the sand pack.
Since casing consists primarily of PVC material, the control of
air-blast within the screen section is essential to avoid
rupturing the screen.

To eva'uate initial water quality, the FTR shall conduct pH and
specific conductimy tests during development. The detection
of abnormal readings should be relayed to the TAC /TR prior to
completion of development.

3.6. If problems are encountered during development, the TAC project
team shall be notified by telephone within one working day after
problem detection.

3.7 The following data shall be recorded on the Borehole /Well
Construction Log or an attachment thereof as part of development,

a) Well designation (location 10),

b) Date(s) of well installation.

JEG- AL-O A-2116/ 87)
- - . _ - .
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e
c) Date(s) and time of well development,

d) Static water level before and after development.

e) Quantity of water removed and time of removal. I

f) Depth of open hole inside well before and af ter develepment,

g) Physical character of removed water, to include changes
during development in clarity, color, particulates, and odor.

h) Physical character of removed sediments, to include
lithology and grain size.

1) Type and size / capacity of pump and/or bailer used,

j) Description of surge techniques, if used.

.

S

.

,4

'

Reviewed By: _

-

'
T a er

Reviewed By: / /do
Qua'i ince Manager

'

Approved By: t- _,

[8(ojectManager

._

JEG- AL- O A-21 ( 6187)
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JACC6S EtGINEERtG GROUP INC.

BOREIIOLE/Wf LL CONSTRUCTION LOG

OITE ID: LOCATION 10: FIELD REP:

APPROX. SITE COORDINATES (FT,): N E

GROUND ELEV ATION (FT. MSL): COMPLETION D ATE:

BOREHOLE SUMMARY CONSTRUCTION TIME LOG
-

DRILLER:- ACTIVITY END

DATE TIME
RlG TYPE:

HOLE END e DRILLINGFLUID
DE]HBIT TYPE DI TYPE

CASING

CASING SUMMARY FILTER PACK
N DIA

k^YfE DESCRIPTION ( j DE
' SEAL

t

B ACKFILL

. DEVELOPMENT

;OTHER

3 P-Protective S-Screen B-Blank 0-Open N-None

D Depth from Top of Casing |

WELL CONSTRUCTION \ WELL DEVELOPMENT
ENDe

TYP DESCRIPTION D H
CODE *

COMMENTS:
,n

Qs

* 8 - B a c k titi S - Seal F - Frtter Pack

e Depth from Ground Surf ace

J E G- A L- E N G- 1 ( 6/ 87) FIGURE 1

- - _ _ - _ - _ _ _ _ _ - _ _ - _ _ - _ _ - _ _ _ _ - _ _ _ __ __ _
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SUPE RS EDES 8.2.10 1/30/86
SLUG TESTING

PAGE1 OF 2

1

1.0 PURPOSE

To define the methodology to be followed in conducting slug tests of
units. A slug test is used to determine saturatedhydrogeologic

hydraulic conductivity with rapid withdrawal or injection of a solid
slug or slug of water from a well .

2.0 SCOPE

The following format will be used for the conducting, reporting, and
analysis of all slug tests, whetner conducted by JEG representatives
or subcontractors.

3.0 PROCEDURE

3.1 All data generated in performing slug tests will be entered on a
g JEG Slug Test Data form JEG-AL-ENG-8 (3/84).

3.2 All spaces on the form shall be completed excepting: "open

interval," " total depth of well ," "well diameter," " residual
ddn," "1/tm," and "H-h/H-Ho." The first 3 quantities are a part
of the historic data base and may be completed prior to going to
the field if it is desired to analyze the slug test in the
field. The last three quantities may be computed from the slug
test data.

3.3 The depth to static water shall be measured and recorded prior
to emplacement of the slug or bailer. The datum shall be the
top c,1 the well casing or, for uncased holes, the ground surface.

3.4 Either slug-withdrawal or slug-injection tests will be

performed. The type of test performed will be noted on the Slug
Test Data Form.

3,5 Prion to the start of the test, the slug or bailer shall be
placed in the well or borehole so that the top of the slug or
bailer is below the level of the static water level.

3.6 Af ter the slug has been emplaced, the test observers shall allow
the water level to equilibrate as nearly as possible to the
static water lavel . When in the judgment of the test observers
the water level has been allowed to equilibrate as near as isp practicable to the static water level, the water level will be
recorded (to + .01 foot) on the form as the initial water levelv

JEG- AL-o A-2 0 ( BI B7)
-- - -_ -
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using the datum as the top of casing or, for uncased bles, the
ground surface. .The initial water level will also be recorded
as the first entry in groundwater depth measurements.

3.7 The test will start upon removal or addition of the slug from
the water, and that moment will be designated as "to". The

elapsed time will be measured from that moment using a stop-
watch or other accurate and precise timing device.

3.8 Periodically, af ter the removal of the slug, the depth to water
will be measured and recorded on the form. The datum will be'
the top of casing, or, for uneased holes, the ground surface.
The depth will be recorded in feet to an accuracy of + .01~

foot. The- corresponding elapsed time will be recorded as
elapsed time in minutes and seconds. The initial frequency of
measurement shall be approximately every 30 seconds. After

about 5 minutes, the frequency of measurement shall be

approximately every minute. Measurement frequency will depend
After aboutupon the rate of recharge in each individual well.

20 minutes, the observers shall make further measurements at
their convenience. The test shall be conducted for at least 20
minutes or until the. water level recovers.to w'O in 0.10 foot of

water level . If pressure transduurrs are used asthe initial
the >r4 ers >ter-' eve' e sure e=t dev4ce the va'"es >"o">d de

O checced and calibrated witn a sounder or tape, approximately
every 20 minutes.

If aTests shall be conducted on relatively undisturbed wells.3.9 test is conducted on a well that has recently been pumped for
water sampling purposes, the measured water level must be within
0.10 foot of the water level prior-- to sampling. At least one
week - should elapse between the drilling of a well and the

-performance of a slug test.

3.10' Upon completion of the slug test, the completed form shall be
checked by the Site Hydrologist. Upon acceptance as being
complete and accurate, the data shall be stored in the technical
data base as described in Section 8,3.1.

89Prepared By:
T AG Hy ologist

d$ gpReviewed By: _7 m
r - Ta + 1' er i-

h/g sReviewed By:
Qtf Ass rance Manager

'
-

Approved By: . /D
ject %(nager

~

- -,. - . _
|

.. .. . -...
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PAC 4ER (PERMEABILITf) TESTING SUPERSEDES 05/27/87
PAGE 1 OF 5

1.0 PdAPOSE

1.1 To provide procedures, equipment requirements, and test motnods for
conducting packer tests and analyzing data.

2.0 SCOPE

2.1 inis procedure is appitcaole to members of TAC and its contractors
and its subcontractors who have responsibilities and duties for the
installation of. well(s), well development, packer testing, data
analyses, a nc' collection of water samples for water quality
determinations.

3.0 EQUIPMENT

3.1. Packer unit (s)
0- 3.2 . Extra glands

3.J Strapping Tool

~3.4 Electric Tape: several rolls to seal "A" rod joints

3.5 Top of "A" rod connector witn pressure gauge

3.6 Inree (3) sections of water hose

3.7 In-line straight pipe sections near flowmeter

3.d Two (2) flowmeters: 1-50 gpm, 50-350 gpm

3.9 By-pass "T"

3.10 Stopwaten

3.11 Air line

3.12 C02 tan <

3.13 C02 regulator

3.14 Air line couplings

| 3,15 Therinometer

J E G- AL-O A-2 0 ( 816 73

- - - .
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q) 3.16 Water supply tank

3.17 Pump

3.18 Packer (Permeability) Test Forms

4.0 PROCE0dRE

4.1 Record all information and data from a test on a Packer (Permeabili-
ty) Test Form (Figure 4.1) pursuant to TAC data reporting formats
and protocols.

Perform pre-test preparation. Before introducing the test equipment4.2
into the borehole, flush the boring extensively with clean potable
water to rid hole of all drilling fluids and cuttings. This is oest.
accomplished at the end of last core run, while the tool string is
still in the ooring. If possible, avoid the use of revert or
bentonite while drilling the hole. If drilling mud must be used,
use revert and do not packer test the boring for 72 hours af ter
drilling.

4.3 Set up the equipment in accordance with Figure 4.2, Introduce the
Allpacker unit, "A" rod string, and air line into the borehole.

connections should be kept as short and straight as possible with a
numoer of changes i '1 tne diameter of hose, pipe, etc.m'

minimum'

Measure tne height of tne water pressure gauge above ground level,V
the depth to the top of the test interval, and the length of the
test interval. Record the data to the nearest 0.1 foot or 0.01 foot
on the test form. NOTE: 00 NOT USE INCHES.

Tne lengtn of the test section is governed by the character of the
rock, out should oe between 10 and 20 feet in length. Except under
tne most adverse conditions, the use of test sections greater than
20 feet in length is not recommenced. Longer test sections may not
permit sufficient localization of permeable zones and may complicate
calculations.

Tne test should be performed using centrifugal pumps naving

sufficient capacity to develop back pressure. Mul tiple cylinder
pumps should be avoided due to the fluctuating pressures which
create difficulty in making accurate readings because the high and
low readings must De averaged to determine the approximate true
ef fective pressure. A pump with a capacity of up to 250 gpm against
a total head of 160 feet is adequate for most tests.

4.4 Before inflating tne packer, circulate clean potable water through
the system using low flow and, if possible, establish a head at the
top of the hole. This helps to check the packer seal. During this
procedure check the flowmeter performance to assure reliability.

A Have two flowmeters availaDie to cover a range of flow from less
V tn gpm to 400 gpm.

.J E G- Al-O A- 21 ( 818 T l
'

f
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rm 4.5 Stop tne water flow and inflate the packer unit (s). The pressure is
d a function of the depth to the test interval and rock conditions.

Experience nas shown that 35 to 45 psi is usually sufficient.
Higher pressure can be used; however, problems with leakage raay be
more pronounced. During this procedure check for possible leaks
(i.e., air Duobles in borehole head, leakage at tank, etc.).

4.6 Commence water flow to the test interval using only clean potable
water. Regulate the water pressure using the by-pass valve (Figure
4.2). Avoid exceeding a maximum water pressure of 25 psi. Record
the water temperature on the packer test form. In tests above the
water table, pump water at the desired pressure into tne test
section for about 10 minutes in coarse materials or 20 minutes in
fine-grained materials before making measurements. Cneck for poor
packer seal oy checking whetner water is rising in tne borehole.

4.7 Commence tne actual test holding the water pressure as constant as
possiole. Record the water flow rate and water pressure, the air
pressure of the packer, and the elapsed time, e.g., 0.0 minutes, 0.5
minutes,1.0 minutes,1.5 minutes, etc. Record every 30 seconds for
at least 10 minutes. Test should be run until staoilization occurs;

that is, until three or more readings of flow rate and pressure are
essentially equal. Tne test can be cut short if flows are too nigh
to establish pressure. However, a constant inflow value should be
estaolfsned. If tnere is no flow, check all the joints, connections,
and noses to make sure they are tight so no water loss occurs and

$ eneck tne lines for clockage.

4.8 dnen test is complete depressurize the packer and allow a minimum of
seven (7) minutes for packer deflation before withdrawing equipment
from borenole.

4.9 Attachments

4.9.1 Figure 4.1 Packer (Permeability) Test Form

4.9.2 Figure 4.2 Schematic Diagram of-Packer System Set-up

,

5.0 TEST METHODS

5.1 Ine two metnods presented are described in detail in the U.S. Bureau
of Reclamation (USBR)- Ground Water Manual- (1977). . All figures and
examples are from this reference. A schematic drawing of the two
methods is shown in Figure 5.1.

Tne Ground Water Manual (1977) and the USBR Earth Manual (1974)
provide additional packer (permeability) test methods for various
conditions in individual drill noles in unsaturated and saturated
material. These two references are readily available and provide

; access to other sources of literature on packer test methods wnicn
| can be.used to analyze test data. Values for head loss in pipes due
| to friction are availaole from Driscoll (1986). Also, otner standard

references are available on head loss in pipes and may De used in
|

tne computation of permeability.
1

JEG- AL-Q A-21 (8/87)
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|5.2 detnod 1: Involves the use of a single paer in conselidated rock.
t The hole may be cased down to the test interval or uncased depending

on material staoility. Tne hole is drilled to a given distance, the
tools removed, and a packer is seated at a prescribed distance above
tne bottom of the hole. Water is pumped into the test section under
pressure and readings are recorded. For additional tests deeper in
tne Doring, the equipment is removed and the hole is drilled deeper.
Tne packer is inserted again to isolate the newly drilled hole, and
tne test is repeated.

5.3 dethod 2: Involves the use of two packers in consolidated rock.
Tne material must be stable and not require casing above the test
interval. Tne hole' is drilled to tne final depth and cleaned prior
to testing. Two packers are spaced to isolate a desired test
interval starting at the bottom of the hole and, af ter the test,
lifted a prescribed distance to test the nex t section. This.
procedure is repeated ur.til the entire hole is tested.

5.4 Examples: The equations presented in Figure 5.1 are based on the
percent of unsaturated material. Three examples are provided
addressing the three different zones of saturation. Figure 5.2 ic
to be used in delineating between Zone 1 and Zone 2. Figures 5.3
and 5.4 are to be used to determine the respective conductivity
coefficients (Cu and Cs) for tne equations provided in Figure 5.1.

5.5 Attachments
9

S.5.1 Figure 5.1 Permeability test for use in saturated or
unsaturated consolidated rock.

5.5.2 Figure 5.2 Location of Zone 1 lower boundary, for use in
unsaturated materials.

5.5.3 Figure 5.3 Conductivity coefficients for permeabili ty
determination in unsaturated materials with partially
penetrating cylindrical test walls.

5.5.4 Figure 5.4 Conductivity coefficients for semispherical flow
in saturated materials through partially penetrating
cylindrical test wells.

5.5.5 Examples 1, 2, and 3.

6.0 REFERENCES

Driscoll, F. G. , 19dd. Groundwater and Wells, second edition, Jonnson
Division, St. Paul, Minnesota,1033 pp.

j U.S. Bureau of Reclamation, 1974 Earth Manual, second edition, U.S.
I Government Printing Of fice, Washington, D.C. , d10 pp.

U.S. Bureau of Reclamation, 1977. Ground Water Manual, first edition,
U.S. Government Printing Office, dasnington, D.C. , 480 pp.
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FIGURE 4.1|

l

JACOBS ENGINEERING GROUP INC.

JE ABWJEDOJ OPIWCN$

| | PACKER (PERMEABILITY) TEST FORM
,. . .,

__

SNE ID tC'a,ATION ID LO3 DATE

LO33N3 COMPANY FIELD REP.

BOREHOLE EADIUS (FT) _ PACKER TYPE: SIN 3LE.' DOUBLE TEST

TOP FACKER LENGTH (FT) BOTTOM PACKER LENGTH (FT)

BOREHOLE DEPTH (FT BELOW DATUM)

LOTTOM PACKER DEPTH' BOTTOM OF HOLE (FT BELOW DATUM)

TEST INTERVAL LENGTH (FT)

HEIGHT OF PRESSURE GAUGE ABOVE DATUM (FT)

DAMETER (N) LENGTH (FT) OF NTAKE P AFE

STATIO GROUNDWATER DEPTH BELOW DATUM (FT)

NOTE: DATUM = GROUND SLRFACE

EOUlPMENT DESCR|PTION

EL4PSEO TIVE VOLUME WATER PRESSURE FAOKER FRESSURE (S)

(M;NUTES) (GALS) (PST) (PS!)

COMMENTS:

_

| DAVEPMF ORW

J EG- AL- ENG-6 2 (10/ 6 9)
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BYPASS TO TAtlX

( ) ' 2 FT. LONG SECT 10!i 0F S1PAIGHT PIPE
"T"YALVEUNig \j-

WATER PRESSURE GAUGE
-

l '
4

HOSE sEGULATOR
WATER
TANX HOS'r s

'
,

PU!4P '

cCO IANS--

2

G

"A" RCD-+ * : AIRLINE

l I

N/ < PACXER

TEST

INTERVAL

/'////g<PACXER/

FIGURE 4.2
SCHEMATIC DIAGRAM OF PACKER SYSTEM SETUP



K= coefficient of permeability, feet persecond under o unit grodtent
0= steady flow into well, f t'i,

Bourdon goge H =h,+ h,-L = ef fective head, f t
Swivelm %g,;,e,

intake pipe h, (above water table)= distance between Bourdon gage and bottom of
h, h hole for method I or distance between gage and upper surfoce ofe

_
,,

_a tower pocker for method 2. f tj ._.
' h, (bel w w ter t ble)-distance between g ge nd w ter table.ft

_,
, ,

# ZONE I
0 h,=opphed pressure at gage. I lb/in' = 2.307 f t of water

K= C. rH Q - L -head loss in pipe due to friction, f t; ignore heod loss for 0<4 gol/ min
*

#_
-- ? I in !!-inch pipe; use length of pipe between gage end top of test

O
_

. _# #- _ _
_ ._005 0_ 01 Z._0".*b .__ _ _ __ .-_ _ __._

X= hcction for computations
*

" # (100)-percent of' unsaturated stratumo 3' "

ZONE 2 U A=ledgth of test section, f t
r =rodius of test hole, f t

METHOD I METHOD 2
20 20 C.= conductivity coef ficient for unsaturated materials with partially

(C,+4)r{T +H-A) K= (C,r)(T +H-A) __
penetrating cylindricol test wells' '

g y C,= conductivity coefficient for semi-spherical flowin soturated
Water table materials through portially penetrating cylindrical test wells

U= thickness of unsaturated materiol, f t

ZONE 3 S= thickness of soturated materici, f f i

u> METHODI METHOD 2 T.= U-D+ H = distance from water surface in well to water table, f t
0 O D= distance from ground surface to bottom of test section, f t

K= (C,+ 4)rH g, C,r H a = surface creo of test section, f f'; creo of wall plus creo of
bottom for method I; arco of wall for method 2

Top of impermeable zone Limitotions:
0/0 5 0.10. S 25 A. A 210r. thickness of each pocker must
be 210r in method 2

R EF: U.S. BUnEAU OF RECLAMATION (1977)

FIGURE 5.1
PERMEABILITY TEST FOR USE IN SATURATED OR

UNSATURATED CONSOLIDATED ROCK
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PERMEABILITY TESTS IN INDIVIDUAL DRILL HOLES
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,
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T /Au
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REF: U.S. BUREAU OF RECLAMATION (1977)

;
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i

FIGURE 5.2.
LOCATION OF ZONE 1 LOWER BOUNDARY, FOR j

USE IN UNSATURATED MATERIALS
.

- . ~ ..
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REF: U.S. BURE AU OF RECL AMATION M977)

FIGURE 5.3g-)
CONDUCTIVITY COEFFICIENTS FOR PERMEABILITY DETERMINATIONq

IN UNSATURATED MATERI ALS WITH PARTI ALLY
'

PENETRATING CYLINDRICAL TEST WELLS

_ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ ____-____ ______ _ _ __ _
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FIGURE 5,4

CONDUCTIVITY COEFFICIENTS FOR SEMISPHERICAL FLOW IN SATURATED
MATERIALS THROUGH PARTIALLY PENETRATING CYLINDRICAL TEST WELLS
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' Example 1:'

A > Zone 1-Method 1
Given: U=75 f t, D=25 it, A= 10 f t, r= 0.5 f t,

h =32 it, h =25 lbfin'= 57.S f t, andi
Q=20 gal / min =0.045 it'/s.

Head loss L for a IX-inch pipe at 20 gal / min is
0.76 foot per 10 foot section. If the distance from the Bourdon gage to
the bottom of the pipe is 22 ft, the total L is (2.2)(0.76)=1.7 ft.

H= h +h -L= 32+ 57.S-1.7 = SS.1 f t of effective head.i 2

To= U-D + H= 75- 25 + SS.1 = 138.1 f t

H SS.1
X=7 (100)=13S.1 (100)=63.S percent

138'
{ l 6 =13.8

0

The values for X and h lie in zone 1 (fig. s.2 ). To determine the
conductivity coefficient Cu from figure 5.3 :

H $8.1
= 176.2-=

0.5

'h88"0*ll""d0"=62-

Then,

"" C, H"(62)(0.5) 88.1)=0.000016 f t/s

REF: U.S. BUREAU OF RECLAM ATioN (1977)

FIGURE 5.5
PRESSURE PERMEABILITY TESTS EXAMPLES OF

METHODS 1 AND 2 |

__ _ - - - - _ - - - _ - - - -_--- _---- _ - _ _-- - --- -- - - - - - - - - - - - - - - - - - _ --- __-- -
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Example 2:
*

Zone 2
i I Given: U, A, r, h,, Q, and L are as given in example 1.

D=65 f t, and h =72 f t.i

i If the distance from the Bourdon gage to the bottom of the intake
pipe is 62 f t, the total L is (0.2)(0.76)=4.7 f t.

H= 72 + 57.S- 4,7 = 125.1 it
T,= 75- 65 + 125.1 = 13 5.1 f t

X= 1 (100)=92.6 percent and 0
=13.5=

The test section is in zone 2 (fig. 5.2 ). To determine the conductivity
coefBeient C, from figure 5.4 .

=20 and C,=39.5=

05
3fethod l

2Q (2)(0.045)
K- (C,+ 4)r(T,+ H- A) (39.5 + 4)(0.5)(135.1 + 125.1 - 10)

,

=0.000016 ft/s
3ftthod 2

"" (C,r) (T H-A)"(39.5)(0.5) 1 125.1 - 10)
=0.m18 h/s

.

Excmple 3:
Zone 3
Given: U, A, r, h;, Q, and I are as given in example 1.

D=100 f t, h = 82 f t, and S=60 f t.t

If the distance from the Bourdon gage to the bottom of the intake
pipe is 97 f t, the total L is (0.7)(0.76)=7.4 ft.

H= S2 + 57.8- 7.4 = 132.4 it

f=0 =20 and C,=39.5 from figure 5.4

3fethod 1

"(C,+4)rH"(39.5+4) (O. ) (132.4)= 0. N 6 ft/s

3fethod 2

""C, H"(39.5) (0 ) (132.4)=0.M17 h/s

R E F: U.S. BUREAU OF RECLAMATION M9771 FIGURE 5.5
PRESSURE PERMEABILITY TESTS EXAMPLES

OF METHODS 1 AND 2 (CONCLUDED)

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ ____
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AQUIFER PUMP TESTING
PAGE 1 OF 3

1.0 PURPOSE

To define the procedures to be followed by TAC hydrologists in
conducting pumping tests of aquifers for characterization of
hydrogeologic units on the UMTRA Project.

2.0 SCOPE

The pumping test will be performed to estimate the hydrologic
characteristics of the hydrogeologic interval. The equipment used in
the test will depend on the rate of flow of fluid encountered and
drill hole stability conditions. Because of the great variety of
hydrogeologic conditions _ that are likely to be encountered during
drilling and testing, several different test tool arrangements are
planned in order to be able to perform the pumping test.

3.0 PROCEDURE

3.1 The test methods used will foll ow the guidelines for well
testing in Technical Memorandum No.1 ( April 9,1985) which is
provided as Attachment #2. The data obtained during the test,
regardless of method or equipment, shall include:

a) Static water level,

b) Water discharge rate.
c) Pressure versus time data for each gauge,
d) Water temperature and specific conductivity.
e) Depth of water intake,
f) Whether or not a flowmeter / trace ejector survey was

performed.

3.2 An aquifer test data form ( Attachment 1) shall be completed for
each test in order to document the test resul ts , This form
shall be the lead page of the data records of the test. The
compl ete , original test data records shall be sent to the
Albuquerque Office, to the attention of the site hydrologist,
after each test, and filed in the Project Document Control
Center files. Additionally, a copy of these records shall be
retained by the field representative in charge of the test.

g

JEG- AL-CA-2 0 t 8/ B7)
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3.3 A diagram of the equipment actually used in each pumping test
shall be prepared by the TAC site hydrologist or received from
the subcontractor responsible for the testing. The diegram will
show the tubing dimensions, the depth of water intake, and the
location of gauges and packers. This diagram shall become part
of the data records of eech test.

3.4 All gauges and flowmeters used in the pumping test procedures
shall be calibrated before arrival on site. Copies of the
documentation of instrument calibration shall be obtained from
the instrument or testing service company by the TAC site'
hydrologist. The calibration records shall consist of
laboratory measurements and, if performed, any on-site zero
adjustment and/or calibration.

3.5 Water pumped from the well during the pumping test shall be
disposed of in such a manner so that no adverse impacts are
created on surface water quality or on the quality of the
drawdown data from observation wells.

3.6 In cases where a weir or an orifice are used to measure flow
volumes or rates, these devices will be checked on-site, using a
bucket of known volume and stopwatch, and their accuracy will be

(N documented before testing proceeds.
V,

3.7 All equipment sh~all be installed, and it shall be demonstrated
to the technical representative that the system is in proper
working order and performing to specifications at least 24 hours
before the proposed start of the pumping test.

3.8 For air-lif t pumping tests, water samples will be collected by
wireline sampler which shall be put down the hole af ter the
pumping has stopped. The actual depth of the interval which is
producing the fluid and the depth at which the sample was
collected shall be recorded.

3.9 For pumping tests which employ mechanicel pumps, samples will be
collected above ground level from the discharge line.

3.10 After collection, the water sample will be treated in accordance
with Water Sampling / Preserving / Shipping and Testing- Standard
Operating Procedure 16.2.1, and will be analyzed by a

geochemical laboratory in accordance with Standard Operating
Procedure 16.2.3.

4.0 REFERENCES

Thackston, J. ,1985, Technical Memorandum No.1, " Bore Hole Hydraulic
Testing for Aquifer Characterization."

.
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TECHNICAL MEMORANDUM NO. 1
BORE HOLE HYDRAULIC TESTING FOR

AQUIFER CHARACTERIZATION

1

1.0 INTRODUCTION

This technical memorandum provides guidelines and procedures for
determining -the hydraulic parameters of aquifers using slug tests and
pumping tests. The hydraulic conductivity (K) of an aquifer is a
measure of the aquifer's ability to conduct water. The greater the
value of hydraulic conductivity, the more readily the aquifer conducts
water. Figure 1 illustrates. the typical range of hydraulic
conductivity values associated with a variety of earth materials. The
transmissivity (T) of an aquifer is defined as the ability of the
aquifer to transmit water through its entire thickness and is equal to-
the hydraulic conductivity (K) times the saturated thickness of the
aquifer (b); this can be stated as T = Kb, for cases in which K it
constant with depth. Otherwise, transmissivity is equal to the
integratioi, of hydraulic conductivity over depth, which can be stated
as T = K(Z)dz.

-o
C, The specific yield of an aquifer is the ratio of the volume of water

drained by gravity f rom a unit volume of aquifer materi al . The
storage coefficient of an aquifer is the volume of water in storage
released from a column of aquifer with unit cross section under a unit
decline of head. .

1.1 SLUG TEST

1.1.1 PURPOSE

The purpose of this section is to outline procedures for the
conduction and evaluation of slug tests, which are a quick and
inexpensive method of estimating the i.ydraulic conductivity or
transmissivity of many aquifer systems.

A slug test will generbily work in aquifers where the hydraulic
conductivity is less than or equal to 10-2 cm/sec. In aquifers of
greater hydraulic conductivity the water level may return to static
level before a sufficient number of water level repdings can be made.
In aquifers :of low hydraulic conductivities (10-9 to 10-7 cm/sec),
slug tests are generally a reliable fiel d metnod of determining
hydraulic conductivity or transmissivity near the screened zone of the
well.

The advantages of using slug tests to estimate hydraulic
' ('' conductivities are:V;

o Estimates can be made in situ and errors incurred in laboratory
testing of disturbed samples are avoided.

JEG- AL-Q A-21 t s/ 871
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Tests _ can be performed quickly at relatively low cost, because ao
pumping well and observation wells are not required.

o The hydraulic conductivity of small discrete portions of an aquifer
can be made, such as sand layers in a clay.

.

There are disadvantages in using slug tests which must be evaluated
before the test is conducted. These include:

Only th'e hydraulic conductivity- of the area imediately surroundingo
the well is estimated. These results may not be representative of,
the average hydraulic conductivity of the area'.

Often 'only a range of hydraulic conductivity values rather than an .

Io
average value can be deduced from test results.

assumptions are made in the analysis process. If the
o Certain

assumptions made are. inappropriate for the geologic conditions at
the-site, the results may be erroneous.

. o' The _ storage coefficient (S) usually cannot be determined,

Data _ sufficient for analysis may not- be collected -if the hydraulicq o

D conductivity is relatively high.

This. technical memorandum explains procedures and equipment commonly
dng_ most . slug tests, and a list of analysis techniquesused in conc.used under different geologic conditions and for different bore hole

Also included are example calculations of typicalor well systems. _
_ slug _ tests ( Appendices 1-1 - and 1-2).

:1.1.2 ' DESIGN, DRILLIK ' AND CONSTRUCTION OF SLUG TEST WELL

Several factors ente into the design of' a- well' for the performance of
slug testing.. These include _ depth and ; diameter of the test well,and size of screen openings. . Some oflength ' of' screened interval
these factors _ can be chosen as drilling proceeds or be predetermined'
from previous - borings. Well design -is. generally determined from an -
evaluation of. drill cuttings, corings,_ and geophysical ~ logging.

The depth and screened interval of -the hole are_ determined by _ theThe diameter of the. hole.and casing.location of the zone of : interest.
to be -inserted-in the . hole- should be large enough in order that the'
volume of the -slug .does not. overflow the top of casing. This may be aL

'

problem when the water level in the bore hole is relatively close~ to-
the -ground surface. The screened interval should consist of screen
with a percentage of- open intervals large enough so as not to
excessively . restrict water flowing from the bore hole to the

eterie,s testeo- weu s 4t" screer.e8 4 terve's "4c"

O s#bs#rrece
require -a gravel pack should be packed with material of a grain size
distribution that would result in approximately an order of magnitude

'

-of. higher . hydraulic conductivity than the subsurface materials being
tested.

;m o c:..n e n e n *
- , - . _ _ _ . ,_-
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A variety of drilling techniques can be used in completing the test
well. These mq include mud-rotary, ai r-rotary, coring and auger
techniques. The type of drilling method used depends on the behavior
of the material being drilled and the specific objectives of the
project. Drilling without drilling fluids is preferred because this

f prevents further contamination of the . subsurface. Mud-rotary
techniques are. sometimes required in order to lubricate the bit and
hold- up the - bore hole wall s when relatively thick, coarse,
unconsolidated materials are encountered. Augering is normally
performed without the use of drilling fluids and used-in the drilling '!*

of shallow. holes with relatively cohesive materials.

The construction of the test well is relatively simple and involves
the assembly of the appropriate diameter casing (usually PVC because
-of lower cost); for insertion into the bore hole. A pre-slotted
screened section is prepared and attached to the casing - string,
normally with a cap on the bottom (to prevent material from entering
the bottom of the screen), and the whole assembly is lowered into the
hol e. If a gravel pack is necessary as a filter due to the aquifer
containing very fine unconsolidated sand, then it should be placed
opposite the screened-interval using a tremie pipe. The annulus is
then grouted from the top of the gravel pack up to the ground surface
in order to allow hydraulic connection only between the test well and

,O the zone to be tested. . The hole should be flushed or bailed before
'v' grouting if drilling fluid remains in the hole. If the ground water

in the hole is highly ' contaminated, special safety precautions should
be taken to control the discharge water before test well development.

.I

- 1.1. 3 EQUIPMENT.

Equipment necessary to conduct a slug test includes:

o.. Well or bore hole
o Water level measuring device
o Known solid volume of particular shape (slug) that will easily fit :

into the well or bore hole or- container to add or remove a known
volume of -water

o Watch with second hand
o Semi-log graph paper
o Indelible pen or pencil and paper

A number of water level measuring devices can be used for measuring
the depth to water in a well. An excellent device for measuring the
depth to wrter during a slug test is the pressure transducer. An-

example strip chart data record is shown in Appendix l-2. Accurate
readings may also be obtained' with electric water level indicators or
weighted tapes with ploppers. Water level measurement by the
wetted-tape method should be avoided as it may be difficult to obtain
a sufficient number of readings for analysis of the test if the water

h, level recovers in a short amount of time.

|- ,

|

|

_ , JE G- AL-C b 21 ( 6/ 671 ,
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1.1.4 PROCEDURE

Before beginning the slug test, the following information should be
.

recorded:
,

i

o Site ID and well or bore hole location

o Location and elevation of reference point from which water depth
measurements are made

.

o Elevation of ground water with respect to the reference point

o Date and time of test

o Well depth, screen length and depth, riser pipe radius, well screen
radius, and radius of the gravel pack, pl us the bore hole depth and
radius

o Aquifer er ground water zone being tested

o Volume of water added or withdrawn or volume of solid cylinder
(slug)

h o Type of measuring device used

o Names of personnel conducting test

The following procedures will apply to most slug tests. The field
procedures required for a particular slug test may be slightly
dif ferent, however, and the procedures should be mod 4fied to that test
as necessary.

.

o Determine the static water level in the well by measuring the depth
to water periodically for several minutes and taking the average of
the readings.

o " Instantaneously" introduce or remove a known volume of water to
the well. Another method is to introduce a solid cylinder of known
volume to displace and raise the water level, allow the water level
to restabilize and remove the cylinder. It is important to remove
or add the volumes as quickly as possible because the analysis
assumes an " instantaneous" change in solume is created in the well.

With the moment of volume addition or removal assigned time zero,'.
measure and record the -depth to water and the time at each
reading. Depths should be measured to the nearest 0.01 foot. The
number of depth-time measurements necessary to complete the test
are vari abl e. It is critical to make as many measurements as
possible in the early part of the test.

,_ , J E G- A1 - C A - 21 ( el E 71 ,



jg JACOBS ENGIN5ERING GROUPINC. JR1sec o
j

w 5., ALBUGUERQUE OPERATIONS PAGE 5 op_ 28 ,_,
|

o
N)

Continue measuring and recording depth-time measurements until the
level returns to equilibrium conditions or a sufficiento

water
number of readings have been made to clearly show a trend on a
semi-log plot of time versus depth.

The time required for a slug test to be completed is a function of the
volume of the " slug", the hydraulic conductivity of the formation and
the type of well completion. The slug volume should be large enough

sufficient number of water level measurements can be madethat a
before the water level returns to equilibrium conditions. The length

of the test may range from less than a minute to several hours,,

If the well is to be used as a monitoring well, precautions should be
taken that the well is not contaminated by introduced material . If

is added to the monitoring well , it should be from anwater Bailersuncontaminated source and transported in a clean container.
if testsor measuring devices should be cleaned prior to the test,

are performed on more than one monitoring well, care must be taken to
avoid cross contamination of the wells,

1.1. 5 DATA ANAL.YSIS

The analysis of slug test data is based on the modific".ct on of
. fell-known ground water flow equations (either the Theim equa; ion, theO

J Theis equation, or subsequent modification). Several autFors nave
presented analytical solutions for the analysis of slug test data.
Most solutions require a semi-logarithmic plot of the data collected:
dimensionless head (logarithmic scale) or residual head (logarithmic
scale) versus time (arithmetic scale).
Hvorslev (1951) was one of the first researchers to publish techniques
of analysis of either constant or slug (falling head) tests in

His analysis for slug tests involves anear-surf ace saturated soils.
semi-logarithmic plot of the f alling head (or water level) divided by
the initial head against time. Basic algebraic equations a 'e

for different configurations of the soil relative to t1epresented
test hole. In general, the permeability is proportional to a "shase
factor" and inversely proportional to a " time l ag" . The " shape

determined from the test well characteristics or
factor" is
dimensions. " Time lag" is determined f rom the semi-logarithmic plot.

(1967) and Papadopulos et al (1973) developed a set ofCooper et al
type curves for analyzing slug test data, particularly for tests run
in materials which are confined (under artesian pressure). The field
data are plotted as dimensionless head (arithmetic scale) versus timeThe match(logarithmic scale) and matched to a set of type curves.
point values are substituted into simple algebraic formulated to
obtain a value for K ( Appendix 1-1).

Bouwer and Rice (1976) and Bouwer (1978) developed a technique for
analyzing slug test data collected from completely or partially"

penetrating wells in unconfined aquifers. Their analysis involves a
plot of residual head D ogari thmi c scale) versus time (ari thmetic

_ JEG- AL.C A-21 t U en
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scale). A straight line is applied to the early-time data and used to
calculate a value for K. An example of the use of this technique is
presented in Appendix 1-2. A plot of the data and calculations are
included.

Pressurized slug- test methods have been developed for testing

extremely low conductivity materials (10-8 cm/sec or lower)
(Bredehoef t and Papadopulos,1980). Basically, the . pressurized slug
technique is a modification of the conventional slug test discussed
previously. The advantage of the pressurized slug technique is the
reduction of time required to perform a test. in tight f onna tions .-
This method involves creating an instantaneous surcharge on drawdown,

in the test zone, then closing a valve to shut in the well. Bast:d un
the rate of -decay of the pressure slug and the geometry of the test
zone, the transmissivity, hydraulic conductivity, and storativity may
be calculated.

1.2 AQd!FER PUMPt.NG TEST

1.2.1 PURPOSE

The purpose of this section is to briefly describe the use of aquifer
pumping tests to evaluate aquifer characteristics. Aquifer pumping(q tests, commonly referret to as pump tests, are used to determineg -hydraulic characteristics and properties of water-bearing zones.
Pumping tests provide' results that are often more representative of
the aquifer's characteristics than do slug tests.

Aquifer characteristics which may be obtained from pumping tests
include hydraulic conductivity (K), transmissivity (T), and specific
yield (S ) for ~ unconfined aquifers and storage coefficient (S) fory
confined aquifers. *

Equipment, personnel and time commitments needed to conduct pumping
tests are greater than those required for slug tests. Briefly, a

pumping test consists of pumping one well and recording the drawdown
in the pumping well and in other nearby observation wells.

There are advantages and disadvantages of pumping tests. Some of

these are listed below.

Advantages of pumping test:

o A greater portion of the aquifer is tested and the results obtained
may .be more reliable and representative of the aquifer
characteristics.

Coefficient of storage and specific yield values can be deterrained,.o
f3

V Disadvantages of pumping test:

L
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o In low permeability aquifers long-term pumping may be required to
complete the test and obtain reliable aquifer characteristics. I

o Disposal of discharged water may require special provisions if the |
ground water is contaminated, i

o Test may be very expensive when compared to slug tests.

There are several types of pumping tests. The most comon type is the I

constant rate discharge test (Todd, 1980). Variable rate tests are ialso employed under some conditions. Although the analysis is morJ
complicated, any sort of temporal variations in flow rate can be
accounted for by assuming the law of superimpositions holds. Usually
this is a good assumption. The most widely used variable rate tests
are the step-drawdown test, the constant head test, and the air-lif t
pump test (Kruseman and DeRidder,1976).

Another useful technique is injection testing. Injection tests, both
constant rate ord variable rate, are analytically identical to pumping
tests except for considering the flow r6te a surcharge on the aquifer
rather than a withdrawal. The data quality is also similar. Al though
injection tests are commonly used in the petroleum industry

(m (Earloughcr, 1977), numerous applications exist in hazardous waste
V practice. Obviously, water sampling for hydrochemical

characterization of the aquifer must be conducted prior to injection
in application of this' technique. The injection fluid should be free
of suspended sulids and should be of equal or higher quality than the
ground water at the test site.

One mjor advantage of this type of test is that contaminated ground
water is not removed from the formation and, thus, is not a disposal
problem. A potential disadvant' age of the injection test is that in
certain cases the injection well would have to be able to withstand
some induced hydraulic pressure. Cases where the injection rate is
large enough to elevate the water level above the well casing would
require a sealed well head configuration and proper well construction
so that there would be no leakage of injected fluid on to the tpuna
surface. These requirements may be relatively expensive and di'ficult
to operate in the field without the necessary precautions. One an
injection system is working at a constant rate of flow, the cata
collected are analyzed in much the same way as those from an aquifer ,

pumping test, except that the water level builduo is used in the *

enalysis instead of drawdown.

1.2.2 PUMP WELL DESIGN

Design of the pump well is an important consideration in a quifer
testing. In some cases an existing well wi',1 be used for pumping, i,

When sufficient funds and conditions permit, a pumping well can be,

'| designed and constructed specifically for the test. The pumping well
should be screened throughout the thickness of the aquifer to be
tested with standard well screen. The well should be gravel packed.

_
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if necessiry, to minimize sand production in unconsolidated
+well construction techniques are

fine-grained aquifers. Standard

discussed in Johnson (1986).
The well should be correctly sealed f rom;

overlying and underlying units that are not to be directly pumped, andso that leakage down the well annulus cannot occur which may interfere
j

,

with the interpretation of the test. The completed pumping well
;

should be developed by the appropriate methods to remove drillirg
fluid from the well, and to wash and grad'.r the grain sizes of theProper development of
gravel pack and surrounding aquifer materials.

prevent an unexpected variation in the pumping ratethe well may
during the constant discharge test, which could lead to inconsistent4

-

drawdown data from the pumping well.
.

'

1.2.3 EQUIPMENT

The amount of equipment necessary to perform a constant-rate pumping
>

This is part of the
test is greater than that used in a slug test. reason why the aquifer pumping test is considerably more expensive.
Equipment needed for a pumping test includes:

Pumps are commonly of the submersible or
>

o Pumping well and pump.The pumping well should be properly developed priorturbine type.'

to testing,

One or more observation wells hydraulically connected to the pumped
aquifer and completed to the proper specifications for theo

particular test.
An orifice, weir, flow meter, container or other type of water
measuring device to accurately measure and monitor the discharge

o

f rom the pumping well.
-

Sufficient pipe to transport the discharge from the pumpino well
*

away from t.he area to prevent infiltration in the area of influence
i0

of the pumped zone,

Gate valve on the discharge pipe to control the pumpino rate.
;

o

o- Outlet near well head for water quality determinatier > and sampling.

Ocpth-to-water measuring devices for each observa. ion well and the
(these may include steel tapes, electric soundingo

pumping well
probes, Stevens -Recorders, or pressure transducers).

A- thermometer and other water quality equipment necessary,0-

o Watches capable of reading to the nearest second for all observers,
or a stopwatch.

n 3-cycle by 5-cycle log and 5-cycle semi-log graph paper.LJ o

. ,,JIO*AL oA*21(U m
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o Indelible pens or pencils, and forms for recording timos and

drawdown measurements at each well,

o Appropriate references, and calculator for determinations in the
field,

A barometer or recording barograph (for tests conducted in confinedo
aquifers).

1.2.4 OBSERVATION WELL SITING

The location and number of observation wells depends on several
factors:

o Whether the aquifer tested is confined or unconfined
o The thickness of the aquifer
o The anistropy of the aquifer

Location of the screened interval of the p; imping well relative too
the total aquifer thickness
Location of aquifer boundaries, whether positive (lake or stream)o
or negative (impermeable boundaries)

o Practical and economic considerations

O Any number of observation wells may be considered. Of ten, four wells
are desirable, three on a line passing through the center of the
pumped well and one on a line normal to that line and also passing
through the pumping well . A number of guidelines for location of
observation wells are presented in the Ground Water Manual (prepared
by the U.S. Department of Interior), and Kruseman and DeRTEer (1976).

As a general rule for tests performed in both confined and unconfined
aquifers, the observation wells should be screened or completed in a
substantial portion of the aquifer thickness ir approximately the
median depth of the test Zone. In some cases, special tests require
that observation wells be selectively completed in several depth Zones
in order to accurately determine aquifer characteristics such as
anisotropy and vertical hydraulic conductivity.

! The location of observation well s , relative to the pumping well,
generally depends on four aquifer conditiont:

o Most aquifers with fully penetrating pwiming wells: observation
wells should be located et a distance estimated by using the Theis
formulation (Theis,1935). Use of this formulation is described by
Walton (1970). Assumed aquifer parameters are used to determine a

. location which will give the amount of drawdown required for proper;

analysis.

Thin aquifers with fully penetrating pumping wells: for confined
! 3 o

| W aquifers the nearest observation well should be located at least 25

-
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feet f rom the pumping well . For unconfined aquifers, observation
'

wells should generally be located 15 to 100 feet from the pumping
well ,

.

o Thick, isotropic aquifers with a partially penetrating pumping
well: observation wells should be located one and one-half to two
times the aquifer thickness f rom the pumping well,

o Thick, anisotropic aquifers with partially penetrating pumping
well: observation wells should be located at a minimum distance
from the pumping well equal to twice the thickness of the aquifer
times the square root of the ratio of the horizontal to the
vertical hydraulic conductivity.

1.2.5 PROCEDURES

The field procedures to conduct pumping tests are similar to field
procedures to conduct slug tests. The basic procedure consists of
monitoring the water level over time in the pumping well and each
obeervation well as the pumping well is discharged at a constant rate, ,

The following data must be recorded accurately at the time the test is
performed:

O o Well identification number or location of pumping well and each
observation well

o' Location of each well

0 Location and elevation of reference point from which water depth
measurements are made, and elevation of ground with respect to the
reference point .

o. Date and time of test

0 Well depth, pump depth, screen length, well radius and radius of
gravel pack _plus well screen for each well

All gauges, transducers, flow meters,etc. used in conducting pumping
tests shall be calibrated before use at the site. Copies : of the
documentation of instrumentation calibration should be obtained by the
TAC hydrogeologist and later filed with the test data records. The
calibration records will consist of laboratory measurements and, if-
performed.. any on-site zero adjustment .and/or calibration. In cases
where- a weir or an orifice-is used to measure flow rates, the device
will be checked on site' using a container of measured volume and a'

stopwatch. Accuracy of the . meters must be verified before testing ,

;

proceeds.'

If funds. are available, it is normally advised to monitor pre-test
water levels at the test site for about one week prior to performance

!

of the test. This- can be accomplished by using a continuous-recording
device such as a Stevens Recorder. Thi s information allows the

,_ ; Jt o AL- C A - ti l 4 / i n , ,
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determination of the barome tri c efficiency of the aquiter when
barometric records are available, it also helps determine if the
aquifer is experiencing an increase or decrease in head with time due
to recharge or pumping in the nearby area, or diurnal effects of
evaportranspiration. Changes in barometric pressure are recorded
during the test (preferably with an on-site barograph) in order to
correct water levels for any possible fluctuations which may occur due
to changing atmospheric conditions. Pre-test water level trends are
projected for the duration of the test. These trends and/or
barometric changes are used to " correct" water levels during the test
so that they are representative of the hydr ~aulic respunse of the
aquifer due to pumping of the test well.

During an aquifer test, water levels should be measured to give at
least ten observations of drawdown within each log cycle of time.
During the early part of the test, sufficient personnel should be
available to i.. ve at least one person at each observation well and at
the pumping well . Af ter the first two hours, two people are usually
sufficient to continue the test. It is not necessary that rbdings at
the wells be taken simultaneously. It is very important that depth to
water readings be measured accurately and readings recorded at the
exact time measured. A typical aquifer pump test data form is shown
as Attachment 1.,

O The duration of the test is determined by the needs of the project and
the aquifer properties. One simple test Vor determining adequacy of
data is when the log time versus drawdown for the most distant
observation well begins to plot as a straight line on the semi-log
graph paper. There are several exceptions to this simple rule of
thumb; therefore, it shoul d be considered a minimum c ri te ri a .
Df fferent hydrogeologic conditio,ns can produce straight line trends on
long-time versus drawdown plots. In general, longer tests produce
more definitive results. If budget permits, a duration of one to
several days is desirable, followed by a similar period of monitoring
the recovery of the water level . Unconfined aquifers and partially
penetrating wells may have shorter test durations. A knowledge of the
local hydrogeology, combined with a clear understanding of the overall
objectives of the project, is necessary in interpreting just how long
the test should be conducted. There is no need to continue the test
if the water level becomes constant with time. Thi s normally
indicates that a hydrogeologic source has been intercepted and that
additional useful information will not be collected by continuing the
pumping portion of the test.

Measurement of recovering water levels af ter pumping is concluded is
of ten done to verify results obtained from the pumping portion of the
test. The recovering water level s in the pumping well and the
observation wells are measured for a period innediately following

p cessation of pumping. Monitoring of the recovery period should, by
v rule of thumb, be at least one-half the length of the pumping portion

of the aquifer test. This length of time usually allows the
collection of useful data for additional analysis.

!
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[ 1.2.6 -DATA ANALYSIS .

Numerous techniques of analysis have been developed by researchers to
evaluate water level data collected from constant discharge ag'uifer
pumping tests. Many of the analyses use the graphical curve j

matching" technique which . involves the matching of theoretical " type"
curves to - plots of log-drawdown versus log-time f rom the observation ,

; well s. Other analyses rely on other graphical techniques such as
application of a straight line to plots of drawdown versus log-time.

Theis (1935) developed a theoretical formulation which analyzed the' ,

lowering of the potentiometric level in an aquifer due to the constant
withdrawal of water - from the aquifer. This classic formulation has
been widely used to predict water level response in aquifers due to-

specified pumping stresses. Several authors have described the use of

this formulation in estimating )transmissivity and storativity from. aquifer test data Lohman (1972 , Walton (1970), Todd (1980), and
Freeze and Cherry (1979). In brief, the method involves superimposing i

the Theis solution (or " type" curve) on a 109-109 plot of drawdown
versus time data from a test well. The coordinate axes of the type -,

curve must be kept parallel to the field datd plot axes. Data from
the " match point" is used to solve two algebraic equations which give
the value of transmissivity (T) and storativity (S) (or storage

h c oef ficient) . Hydraulic conductivity (K) may be computed by dividing
T by the aquifer thickness (b). An example of the application of this

; technique is presented 'in Appendix 1-3.

The same aquifer parameters can also' be -determined from a semi-log
~

plot of drawdown versus time for either the pumping well or
observation wells. Cooper and Jacob (1946) showed that after a
relatively short time after pumping begins an analysis of the data, i

plotted'as described above, provided essentially the same T, S, and K
values as the Thei; technique.

Hydrogeologic judgment should be used in applying straight line
(Cooper-Jacob method) fits to these plots because different
hydrogeologic conditions can produce similar trends in the data plot.
For example, bounded aquifers produce straight line trends -that may
yield apparent transmissivity values that are too low.- Knowledge of
the hydrogeology of the area and the type of aquifer conditions is-
essential for correct analysis of test data.

.

Since. the . development of the Theis equetion, several other
formulations have been published which attempt to describe the
response of certain aquifers to a constant pumping stress. Hantush
(1955, 1956) developed formulations and - a corresponding set of- type-

curves for an aquifer which - is overlain and/or underlain ' by a
confining bed which has significant storage -and experiences vertical-'

,p flow when the adjacent aquifer is pumped. The .same curve matching-
procedure is used here as with the Theis type curve except thatv
several type curves are available- fur matching to the data depending
on the degree of leakage into 'the pumped aquifer. Hydraulic

:

;no.n.c s-n w m ,., ,
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characteristics of the confining unit can be calculated using the set

i of Hantush type curves,
a

Another commonly used set of * type" curves was developed by Boulton'

(1954, 1963) and is used when the aquifer tested is unconfined and may i

exhibit a phenomenon known as delayed yield. Delayed yield is a ,

'

result of retardation of drainage due to such a force as capillary
tension. Boulton's type curves include a set of early-time type ,

curves and late-time type curves. The early-time data and late-time
'

data are respectively matched to the early time and late-time type
curves to give values for transmissivity, sto. rage coef ficient, and-
specific yield. The particular curve used in the set of " type" curves
yields additional information concerning how the unconfined aquifer
responds to pumping. Neuman (1972,1974,1975) also developed a set
of type curves for the response of unconfined aquifers to pumping but
Ced different assumptions concerning the physical processes in
oflect. In practice, Neuman and Boulton curves have been shown to
give similar results.

Other less common analytical techniques have been described in detail
by tM authors - mentioned above. A publication by Kruseman and
DeRidder (1976) is one of the most complete works on the analysis and
evaluation of pumping test data. Methods described (with practical,

$ examples) include treatment of aquifers from confined to unconfined
under both'non-steady and steady state pumping conditions. Methods of
correcting drawdown data from tests in which partially penetrating
wells exist are tiso discussed by Kruseman and DeRidder (1976). In
addition, the analyses of data f rom aquifers which have a non-ideal
shape or are bounded in some fashion by different "vdrogeologic units
are presented. Techniques for analysis of recovery data collected
after the completion of pumping are presented. Analyses for various
types of variable discharge rate tests, such as the Aron-Scott method,
are also presented in Kruseman and DeRidder (1976).

This memo has briefly described equ'oment, procedures, and other ;

f actors which must be considered for cototant-rate pumping tests,
kaferences which provide- additional information are presented in the
list of references. Ground Water and Wells (Johnson,'1986) is a field
guide with many suggestions on how to perform the tests. Ground Water

(Todd, 1980) and other references, such as Kruseman end
Hydrology (1976), provide analytical techniques and example problems ofDeRidder

.

pumping tests conducted under different geologic conditions.

.

v
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I APPENDIX 1-1
J

EXAMPLE OF ANALYSIS OF SLUG TEST
AFTER COOPER, BREDEHOEFT AND PAPAD0PULOS (1967)

;

.

.

SLUG TEST MW-20 g

From Recorder Chart

Head (ft) H/HoTime (sec) mv x 0.556 .=

30 2.7 1.50 0.94
60 2.5 1.39 0.87

120. 2.2 1.22 0.76
180 1. 9 - 1.06 0.66
330 1.4 0.78 0.49
480 1.0 0.56 0.35
630 0.7 0.39 0.24

from 2-Cycle Semi-Log Plot

H = 1.60 ft
o

From 4-Cycle Semi-Log Plot at Match-Point'(a = 10*6 Curve)

it = 1.23 H/H,= 0.66 t = 1_80 sec
,Z
'C ,

22 = 1.07 x 10'4 ft j,ccT _ = 1.23(0.1251
180

(using screen length)
' h(30.48) = 8.14 x 10'4cm/sec

.

.

O
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APPENDIX 1 2

EXAMPLE OF PRESSURE TRANSDUCER CHART

AND ANALYSIS OF SLUG TEST
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APPENDIX 1-2'

>

EXAMPLE OF ANALYSIS OF SLUG TEsi DATA ANALYSIS
j

FOR AN UNCONFINED AQUIFER'

Af ter Bouwer and Rice (1976)

1) Slug Test Data for Example Well
!.

yt = 1.21 f t at t = 300 seer = 0.333 ft =

y 1.67 feet
r"C'= 0.167 ft

'

=
0 *

L 10.0 ft
D = 27.8 ft

<. H = 11.8 ft
|-

!

2) Evaluate Coefficients A and B or C as required (Figure 3 of Bouwer and
Rice,1976) 1

L/r" = 10 ft = 30.03
~7J3~ ft

-A = 2.5 B = 0.38 C= (C is not determined because ~D w H)

Evaluat? In (R / h ffective radius over which the heads
-aredissipated?r")whereR,ittee3)

in'[(D-H/r ) = 3,84: i f in [D-H) > 6,then=6)
g p

W

~ A + B in [(D-H)/r ) - (where D w H)

i n[{R,)
, y) ,) ,

1n(H/r ) (L/r )( j y g ,

,

Or,-
*

.

~

In[$)/
R 1.1 + -C (where D = H)

~

e = j

In(H/r ) (L/r )( y y

1

Using'the slug test data,

2.5 + (0.38 x 3.87)
"I <

in h = 1.1 +

11__ 30.03
r/ ,1n(y.8)w .

D ,
: 2.27 ,=

;

,_ , JE G- Al- C A- 21 : p e n : ,
.-

.-+3 w --m , v .s-+, ...--...~.v....,. , - ,w--y-%4a., eby'. .e.,-v 2 m,,,e.. -,.,.,-w,c., ---m,... ,. = -e,a n- t- -e--*awei* v-r-s-e--+-et=* F--vF-' '' ""% "
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9
APPENDIX l-2 (continued)

EXAMPLE OF ANALYSIS OF SLUG TEST DATA ANALYS!$
FOR AN UNCONFINED A0V!FER |

Af ter Bouwer and Rice (1976)

4) Evaluate the Hydraulic Conductivity, K

.

K=r I
c in 70

K2 Lt

2= 3.4 x 10-6 f t/sec = 1.0 x 10'4 cm/sec = 2.2 gpd/ft

5) Evaluate the Transmissivity, T

T = KxD = 61 gpd/ft

L 2re

n mvwvam riwamemvm
.5'

Y'e
a A

.

'

q i
' '

H

,

v ci , 3 v o

i

I

Y

X>C0YXX L.ower confintne bed WXWXN

-
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APPEND!X 1-3

EXAMPLE OF ANALYSIS OF AQUlFER TEST DATA

O

o

O
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AOUlFER TEST

SITE ID: LOC ATION ID:
START TEST: DATE END TEST: DATE.

TIME TIME _ l

DATUM ELEV. (FT. MSL): AVG PUMPlNG RATE (GAL / MIN): )
GTATIC WATER LEVEL (FT. MSL): MEASUREMENT METHOD: !

I

INITIAL (AT t o) WELL DEPTH (FT.):
FINAL _ C ASING DI AMETER (IN.):---

WATER LEVEL MEASUREMENT METHOD:
DISTANCE FROM PUMPED WELL, r(FT.):
DATA ADJUSTED FOR REGIONAL WATER LEVEL CHANGES 7
FIELD REP (S):
COMMENTS:

PUMP TEST RECOVERY TEST

ELAPSED DEPTH TO PUMPING ELAPSED DEPTH TO
TIME WATER e RATE TIME ' WATER *

(MIN.) (FT.) (GAL / MIN) (MIN.) (FT.)

_

_ _ ,W

me s

O

.

* f] .OW D ATUM
JEG- AL-E NO-6 (6/ 87)

.~_ _ . _ . . . _ _. ___ _. . . _ _ _ . ._
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AQUlFER TEST Page .of _

9
PUMP TEST RE.COVERY TEST

ELAPSED DEPTH TO PUMPING ELAPSED DEPTH TO
TIME Yv ATER * RATE TIME SYATER *
(MIN.) (FT.) (GAL / MIN) (M N.) (FT.)

4

_ _ _

_ --

-

-

_

.-

.

.

-
_ _ _

-

_

'
_

_ .

,, -

_ _ _ .

(v' _ _ _

_

_

#bELOW DATUM

JE G- AL-E NG- 6 ( 6/ 87)
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SOIL + WATER SMPLER INSTALLATION SUPERSEDES 06/22/89
AND $MPLE COLLECTION (SUCTION LYS! METERS) PAGE 1 OF 11

_
_

1.0 PURPOSE

To provide a procedure for the installation and documentation of pressure-
vacuum soil water samplers and for the collection of water samples.

2.0 $10.[1

This procedure section will outline the steps for the installation of a
pressure vacuum soil water sampler. Also, procedures for conducting field
measurements, filtration, preservation, and shipment of samples are
presented.

,

3.0 E0VIPMENT AND SUPPLIES

3.1 Porous ceramic cup

3.2 Body tube

3.3 Nail or similar object

3.4 Heoprene plug

3.5 Clamp ring

3.6 Pinch clamps

3.7 Polyethylene tubing: 1/4" diameter

3.8 Neoprene tubing: 2/16" 1.d. x 1/8" wall

3.9 Distilled water

3.10 Vacuum grease

3.11 Tamping rod: PVC, l* i.d. x 5' (several 5 foot sections, threaded)
or a tremie pipe

3.12 PVC pipe: for casing purposes, 6" diameter, should be Schedule 80
type

3.13 PVC pipe cap: for above

3.14 Hollow stem auger (HSA): with nominal 6.25" 0.D., and 3.25 1.D.
O drill auger

1

. . _ . . . . _ _ . . .. . ..
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l
,

h 3.15 Air rotary drill

3.16 Split spoon: 3' diameter (o.d.)

3.17 Vacuum pressure pump, hand pump

3.18 Sample bottles

3.19 pH paper

3.20 Filter apparatus-

3.21 Filters, 0.45 u membrane -

3.22 Syringe filter with filters, disposable

3.23 Kis wipes or equivalent

3.24 Rubber gloves, disposable
,

3.25 pH meter and electrode; with temperature compensator and with slope
adjustment

3.26 Alkalinity test kit

( } 3.27 Thermometer

3.28 Silica flour: minus 200 mesh silica flour, dry. See figure 2.

3.29 Silica sand, quartz: -50 mesh, clean, well graded

3.30 Bentonite, powdered

3.31 Native soil: from sampler site location (if site is uncontaminated)

3.32 Wooden dowels: 3/16" diameter (o.d) x 2" long

3.33 posts: wood (4" x 4" x -6'), steel (-4" diameter x -6'), or steel
teebar(-6'). See 16.1.1 (3.7.7).

3.34 (Optional)cementforposts

3.35 Barbed wire

3.36 Flagged material

4.0 CHEMICALS AND REAGENTS

I NOTE: Whenever required by the procedure, JEG purchases and uses prepared,
L calibrated, and certified solutions from chemical supply firms. The

following are listed in the event certified solutions are not readily on
|

J t G- A:..Q A. a t ( a / a n

. - , - -
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/3 hand or are used whenever procedure parameters do not require certified
V solutions.

4.1 Nitric Acid: HNO , -70%, concentrated 16 M (-1611)3

5.0 PROCEDURE: GENERAL COMMENTS

The number of required soil-water samplers (samplers) shall be determined
by the Site Hydrologist (SH) and approved by the Task Manager of the
Hydrological Services and Technical Data Review Committee (TORC). The SH,

shall assign the area and depth, up to a maximum of 50 feet, where the
samplers are to be installed. Samplers should not be placed within five
(5) feet of a tensiometer. No recommended method for determining station
locations can be given that is applicable to all conditions. Each specific
4ite requires preliminary investigation, interpretation of early results,.

adjustments in freq9ency, and location of tensiometer stations to meet the
unique requirements of each site. The number of installations to be made
would _ depend upon cost, the variability encountered, and the desired
precision. Standard sampling analysis which incorporates these variables
may be used to establish the sampling frequency (see References 14.1 and
14.2). Fencing around the site (s) may be necessary due to the potential
for damage from intrusion by people, wildlife, livestock, or mechanical
equipment. The surface area above the samplers should not be covered in
a manner that would interfere with the normal percolation of soil moisture
down to the depth of the sampler. The following guidelines are provided

O for drilling holes, installing the suction water samplers, collection of
V samples, and shipment of samples to the analytical laboratory.

6.0 PROCEDURE: Assemb1v of Soil Water Samoler

6.1 Before drilling, immerse the porous ceramic cup of the sampler in
distilled water for approximately I hour or until the tip is
saturated. To ensure that the tip is saturated, immerse in a bucket
of distilled water, and put suction on the sampler. Proper
operation of the sampler can also be observed at this time. During
drilling, leave the sampler immersed in a bucket of distilled water
to ensure that the tip does not dry out. Prior to installation,
disassemble the sampler and remove the distilled water that has
entered the sampler body. The sampler should be free af all
distilled water and foreign objects prior to installation.

6.2 Once the hole has been drilled, determine the length of access tubes
(i.e., 1/4" i.d. polyethylene tubing). Two lengths / colors are
required. See figure 1.

6.3 Push the discharge tube through the neoprene plug so that the end of
the tubing reaches to within 1/8" of the bottom of the porous

,

! ceramic cup.

&p|

|
_ _ - - .
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(V3 6.4 The pressure vacuum tube should protrude approximately 1" through
the neoprene plug.

6.5 Leave a sufficient length of tubing sticking above the neoprene plug
so that the access tubes are about 6" above ground level after i

installation of the soil water sampler. Cut the discharge tube I

a? proximately 6" longer than the pressure vacuum tube to identify
tie different tubes, or use different colored tubing for discharge
and vacuum lines.

6.6 Slip 6' of neoprene tubing (2/16" 1.d. x 1/8" wall) over the ends of-

each access tube.
|

6.7 After installing the access tubes, coat the sides of the neoprene I

plug with vacuum grease, and insert the plug into the body tube.

6.8 Make sure the plug is held in place with the clamp ring by
tightening the clamp with a nail or similar object. Tighten the
ring until it meets the body tube. See figure 1.

7.0 PROCEDURE: Installation of Soil Water Samoler

Depending on subsurface conditions, drilling shall be performed with either
a dollov Stem Auger (HSA) or an air rotary drill. An alternate drilling

O N thod can be used that does not involve the use of drilling mud or that
d does not excessively disturb soils. Holes shall be drilled using a four-

inch minimum diameter bit. All drilling shall be accomplished without the
addition of drilling mud or water. If the site is uncontaminated, native
soils extracted from the drill hole should be removed, saved, and used as
backfill.

7.1 Hollow Stem Auger (HSA) Drilling

Perform drilling with a HSA and as provided by a standard soil-
sampling drill rig. HSA sho!1d be used in unconsolidated granular
soils where there is a potential for borehole wall collapse and
cave in.

! foot above the desired7.1.1 Terminate the augering about one
depth of instrument installation. Do no withdrew auger
(HSA)stringatthistime. Stockpile the soil remo' sed from
the borehole during drilling according to depth (i.e., soil
from the 510' interval should be kept separate from the
10-15' interval) and returned to the borehole at the same
depth from which it was removed. Place all stockpiled soil
in plastic sheets or tarps to avoid surface contamination
of the soil cuttings.

7.1.2 Use a split-spoon (nominal 3" o.d.) to knock the plug outg
Q of the bottom of the auger and to collect the final foot of

- _ _ - . _ _ - _ _ -
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1

O
V material. NOTE: If site is uncontaminated, save soil for

7.3.5 and use for backfill. See TR.

7.1.3 After coupleting the borehole, drop approximately one to
two )ounds of dry silica flour down such a manner that most
of t'.e silica hits the bottom of the hole with considerable
force. Wet the tip of the scturated ceramic cup with
distilled water and rub tip with dry silica flour ut,til a
silica cake has formed on the tip.

7.1.4 With the silica flour patted onto the ceramic tip, lower-

the sampler through the hollow stem (while the auger is in
the ground) to the bottom of the borehole so that it rests
directly on the native soil. Push lightly on the top of
the sampler with the tamping rod to ensure good contact
between the ceramic cup, silica flour, and etive soil..

7.1.5 Backfill the borehole to the top of the sampler (about
2.5') with the stockpiled native soil retrieved from the
appropriate depth. Tamp soil in place using the tamping
rod.

7.1.6 Pull a five (5) foot section of auger f4 ors the nole using
a sand line and chain. Use the tamping rod to hold the
instrument in place while pulling out th auger,

n
V 7.1.7 Once the five (5) foot section of auger has been removed,

backfill the borehole with stockpiled material from the
opropriate depth (i.e., from the bottom of the borehole to
11e face af the auger bit). Perform backfilling in 6 inch
lifts, as a maximum, followed by compaction with a tam)ing
rod. After sufficient soil has been added to the bore 1 ole
so as to L: ring the level of the soil up to the face of the
auger bit, remove an additional five (5) foot section of
auger and backfill as stated -previously. Continue
backfilling and removing auger until a depth equal to 1/3
of the distance from the surface to the top of the sampler
is reached. For example: given a 20-foot borehole with a
2 foot sampler, backfill to 12 feet from the surface.
NOTE: Use tht. tamping rod to keep the instrument seated as

| the HSA auger string is retracted by sand line and'cM*-
!

-7.1.8 Install a one (1) foot bentonite seal using powu,, red
bentonite. Hydrate the- bentonite by pouring in
approximately one (1) gallon of distilled water. Wait
approximately 30 minutes for bentonite to fully hydrate.

7.1.9 Once the bentonite has been - given sufficient time to
L hydrate continue pulling five (5) foot sections of auger

and backfilling the borehole to a depth of 2 feet below,

land surface.'

|

|
1
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7.3 Final Installationg
Once the soil water sampler has been assembled, the sampler is
instaf.ad into the borehole. The primary concern during
installation is that the porous ceramic cup be in tight and intimate
contact with the soil so that soil moisture can readily move from
the soil to the soil water sampler.

7.3.1 JEG personel shall check the soil water sampler for proper
operation prior to final installation.

7.3.2 Replace any instrument which f ails to operate properly in'

the same borehole or in another borehole drilled adjacent
to the first.

7.3.3 Refer to operating instructions (Attachment 1) for the
Modal 1920 pressure vacuum soil water sampler for
additional methods of installing the pressure-vacuum
sampler in the event the method outlined in the 50P is not
setisfactory.

7.3.4 As r.on a:, oractical after installation, the FTR shall use
the presw:a vacuum pump to purge the sampler to obtain
representative soil fluids. Continue purging until the
slurry water is removed and the soil moisture can be
sampled. If the S0P is used, purging will not be necessary

. because water was not added to the installation process..

* g .;
I 7.3.5 Where the lysimeters are to be placed in a traffic area,

sink a PVC protective casing in the bentonite-soil plug,
[

thus surrounding the soil-water vacuum tubes. See 3.12.

7.3.6 Extend the casing down about two (2) feet into the plug and'

allow the casing to protrude above land surface about one
(1) foot. Cover the top of the pipe with a slip-on pCV
cap. Mark the lyrimetcr ID on the protective casing with
an indelible ink pen.

7.3.7 Protect the soil water sampler from possible damage by
vebicular traffic or grazing livestock whenever
appropriate. Install 3-4 wood, steel, or tec bar driven
steel posts at a 4-foot radius around each PCV casing.
Flagging should be attached to a post to visually mark the
location. If livestock present a threat to the sampler,
three strands of barbed wire should be affixed to the
posts. NOTE: See Section 16.1.1 entitled " Monitor Well
Installation" (Step 3.7.7) for details on installation of
posts.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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g 8.0 PROCEDURE: Collect ton of Soil-Water Samoles

A vacuum applied tdthin the soil water sampler causes moisture to move from 3

the soil through the porous "ramic cup into the sample bottles. Because
the rate at which a sample collected is a function of the unsaturated i

hydraulic conductivity r 'a soil and the amount of vacuum which is
created, the time requ';<o to collect a sample may vary. Generally, a
vacuum betwetn 50 to 80 centibars is sufficient to collect a sample in a
few hours. However, under conditions of low conductivity or low soil k

moisture content, several days or weeks may be required to collect a !

sample. Because it is usually not possible to collect enough sample for.

a complete analysis, the order in which -the constituents are analyzed must i.
be prioritized. Table I lids the bottle 10 and minimum volume required !

by the lab for analysis in order or priority. Constituents in each bottle
are listed from high to low priority. The SH may establish a different set
of analysis (es) priorities if concurrence is obtained from the Task Manager
of Hydrological Services.

.
,

Table I Listed in Decreasing Priority

| ) Minimum Volume
Bottled ID Requirement Analytes

M 100 ml Ba, Ho, As, Cd, Cr, Hg,
Pb, Sb, Se, A1, Fe, Mn,
Ag. Co, Cu, Ni, Sn, V.
Zn, U, Be, T1, Na, K,
Mg, Ca, Sr

| Ra-226 1000 ml Ra-226

| Ga$ 200 ml gas
I Ra-228 1000 ml Ra-228

N1 100 ml NO , N0 +N0 , NH
3 2 3 4

CN 50 ml CN
A 100 ml F, C1, 50 , P0 , S10,, B,

4 4
TDS, Br

S 50 m) S''
Th"0 500 ml Thuo
TOC 200 ml TOC

___

8.1 To collect a sample,* close the pinch clamp on the discharge access i

tube and connect the vacuum port of the pressure-vacuum hand pump to

JEG- AL-Q A-gt (g/373

_ . _ _ _ - _ _ _ - _ _ __
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O the pressure vacuum access tube. Stroke the pump until a vacuum of
'" approximately 65 centibars is created within the sampler. Check the

readout on the pump gauge.

8.1.1 *Samoles collected from on. or near tailinas oiles may be

hazardous. Wear disposal surgical-type gloves when
collecting such samples. Care should also be taken to
avoid splashing the sample liquid in the eyes or on the
clothes.

8.2 Securely close the pinch clamp on the pressure vacuum access tube to-

seal the sampler under vacuum. Remove the hand pump, if required
for other uses. Allow the sampler to set for a period of time under
vacuum (see Figure 58).

8.3 To recover a soil-water sample, attach the pressure vacuum access
tube to the pressure port on the pump. Place the discharge access
tube into a small, clean collection bottle and open both pinch
clamps. Apply a few strokes on the hand pump to develop enough
pressure within the sampler to force the collected water out of the
sampler and into the collection bottle (see Figure 6).

8.4 Collect subsequent samples by again creating a vacuum within the
sam)ler and repeating steps 8.1 through 8.3. Ese sure to collect
eac1 sampler in a separate and clean container. NOTE: Alwcys leave
a vacuum' on the soil water sampler when leaving a site.

9.0 PROCEDURE: Samole Filtration

Before performing fic1d measurements, filter the samples through a 0.45
ricron filter. If more than 500 ml of sample is available, use a large
f;Itering system; otherwiss, use a syringe / filter system. Filter samples
collected from tailings with a syringe / filter. Follow the Standard
Operating Procedures for water sampling documented in Section 16.1.1.
Procedurec specific to collecting soil water samples are found below.

9.1 Large filtering system

9.1.1 Disassemble the filter apparatus and discard the old
filter. Use distilled water to thoroughly rinse all
surfaces which come into contact with the sample.

9.1.2 With cican hands, install a new filter. Handle filter only
by its edges. Reassemble the apparatus. NOTE: If

possible, use a pair of tweezers. Allow no dirt or dust to
blow onto the cleaned apparatus or filter.

9.1.3 Before filtering any samples, rinse filter and filter
apparatus with a few ml of sample water. Filter and
discard water,

i

J EG- AL-Q A-21 ( t/ 8 7)

.



y XCOBS ENGNEERNG GROUP INC. secuOm us
y 3, ALBUQUE RQU E OPE R ATION S PAGE- 9 OF- 11

.,

.

h 9.1.4 Fill the sample bottles. Allow no dirt or dust to blow
into the bottles or onto the bottle caps.

9.2 Syringe /fotersystem

9.2.1 Insert sy: w ee tip into sample solution and fill the
syringe with tample by withdrawing the plunger.

9.2.2 Connect 3 new syringe filter to the tip of the syringe and
force sample through the filter into a clean sample bottle
by depressing syringe plunger. NOTE: Sampler should
aractice with a syringe,. filter system, and distilled water
aefore filtering a samplet

'
9.2.3 Repeat above steps for each sample until entire sample has

been filtered.

9.2.4 Discard used syringe and filter.

9.2.5 Repeat above steeps with a new syringe *, filter system, and
sample bottle for each sample until all of the samples have
been fi"ered.

10.0 PROCEDVRE: Field Manaaement of Samoles for Temoerature. oH. Soecific
Conductivity. Alkalinity. and Total Acidity

Record all field measurements and cements on Attachment 2 entitled, " soil
Water Sampler Data Record." Complete all lines on the field form. If some
steps were not taken or were not applicable, so indicate in the appropriate
space. Complete the forms with nonwater soluble ink (felt-tip type pens
or pencils are not acceptable). If any procedure was not performed as
prescribed, state the reason on the field form. Once samples have been
collected, perform measurements 'for temperature, pH, and alkalinity with
procedures documented in Section 16.1.10. However, since some sample loss
will occur during testing, perform measurements only if a 500 m1 or more
sample is collected. Also, omit alkalinity tests unless the sample pH is
greater than 4.5. As always, exercise care to protect the samples from
cross-contamination,

11.0 EBQ[EDURE: Samole Preservation

11.1 If there is less than 250 ml of sample, check sample pH, and record
pH on Attachment 2. NOTE: If soil-water sample pH is less than 2.0
without being acidified, do not add any acid. Record this on
Attachment 2.

11.1 1 If the sample pH is 5 or more, _ acidify the sample with
nitric acid (HNO in sufficient volume (-0.15 ml) to lower3
the sample pH to 2.0. Check sample pH. NOTE: Unless i
directed otherwise by TR/FTR or SH, use HNO .3

|

JEG- AL.Q A.tg ( g/ gy)
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J 11.1.2 If micropipets are not available, add HNO drop by drop.
3

Mix sample solution well before checking sample pH.

11.1.3 Record amount of HNO added to the sample on Attachment 2.
3

11.2 If there is more thsn 250 ml of sample, put the next 150 ml into a
bottle unacidified. Record on Attachment 2.

12.0 PROCEDURE: Shippent of Collected Samole

12.1 Orce HNO or other appropriate acid' has been added, seal the sample3
bottles with electrical tape.

12.2 Compare information on sample containers with Attachment 2 to make
sure that identification (e.g., sampling date, sample number, site
number and location, date, analysis (es), etc.) are correct, sample
containers cre properly labeled, and that Attachment 2 has been
filled with required field data and notes.

12.3 Separate samples into sample lots that consist of at least nine (9)
samples, and one (1) known solution.

12.3.1 Include any camples classified as " blank" or " spike"
{

sampl es .

12.3.2 Fill out chain of-custody and other required forms with
information from Attachment 2 or other field notes.

12.4 Place sample (s), chain-of-custody forms, sample identification
forms, etc., into an ice chest containing " blue ice" or its
equivalent and seal with appropriate tape.

12.5 Affix laboratory address and JEG return address. Ship samples by
fastest mode with appropriate carrier.

12.6 Notify laboratory of time /date of shipment of sample (s), carrier,
and expected time /date of shipment arrival at the laboratory.

12.7 Perform close out procedures.

12.7.1 Cleanup field equipment and instruments.

12.7.2 Replace expended time.

12.7.3 h pair and report broken equipment. Replace equipment if
necessary.

12.8 Submit completed and xeroxed copies of Attachment 2 and other field
forms to the Site Manager, TR/FTR, and Data Manager.

JIG- AL-C A- 21 ( 8 / 8 7)
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'^ -12.8.1 Inform SH by memorandum of completion of soil-water samp1er
installation and/or sample collection with shipment of
sample (s) to the laboratory.

13.0 ATTACH $1PQS,

13.1 Figure 1 - Description of soil-water samplers

13.2 Figure 2A-C - View of installation of soil water sampler

13.3 Figure 3A-B - View of installed soil water sampler

13.4 Figure 4 - Assembly of soil water sampler

13.5 Figure SA, B - Procedure for sample collection

13.6 Figure 6.- Procedure for sample removal

13.7 Attachment 1 - Operating instructions for the Model 1920 pressure-
vacuum soil-water sampler '

13.8 Attachment 2 - Soil-Water Sampler Data Record
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Analysis," Agronomy Monograph No. 9, Part 1, American Society of
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15.0 PROCEDURE REVIEW AND APPROVAL -

'Prepared By:

. Reviewed By: </ / / N-

f. Task Manager
;

2Lb h/de' Reviewed By: q !.

' QptyAssupAc a'rlagp'r ~

Approved //4/t m -

g PrpjectManager
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Attachm:nt 1

*
.

OPERATING INSTRUCTIONS for the

Q' Model 1920,

ly

D PRESSURE-VACUUM SOIL WATER SAMPLER
_

ACCESS TUBES SITE LOCATION

BACKFILL The Model 1920 Pressure-Vacum Soll Water
Sampler can be Installed in any location,
at any depth up to a maximurn of 50 ft.

o

4: q
. The acces= tubes f rcrn the sampler may be

,

.............. terminated directly above the samplern :: L..

i 1 TRENCH!: APPROX. Installation or, if conditions require, the

......[['... ONE FT. access tubes may be laid in a trench and-

!(h "' " -- carried to a remote location, terminated

I f
'

h
," above the soll surface. The access tubes

..

should be located so that they will be free:! i !' ESS
DEPTH h .- A f rcn damage by mechenlcal equipment and by

i
- -

B
g3 y' \ j n" livestock. The surf ace area directly above

REQ'O
- h' h the smpler should not be covered in any, :

L '| manner that would Interfere with the normal
'

[. |' percolation of soll moisture down to the
.E depth of the sampler. Once the depth andO ' :i

V '| ! |', location for the pressure-vacuum soli water

d L_L sampler has been decided, the length of the
Q Q access tubes should be determined so that
d they can be cut and mounted into the soli"

water sampler.

ACCESS TUBE INSTALLATION OF ACCESS TUBES IN THE SAMPLER
M (PRESSURE VACUUM)

(Fig.1) The access tubes are nonnally made
| ----ACCESS TUBE f rcm 1/4" diameter copper or polyethylene2

(DISCHARGE)g tubing. When Installing the tubes, one tube
should be pushed through the neoprene plug' ' '

g CLAMP RING so that the end of the tubing reaches almost
'

ll down to the bottom of the porous ceramic
g~,M NEOPRENE cup. This " discharge" access tube should be

marked at the other end in some f ashion as'

PLUG

8-].. . :
%

.. . to identify it. The other "pressurs-vacuum"
access tube should be inserted into the
neoprene plug so that it extends through the'

|
s plug perhaps one Inch.

| (FlG 2)
.

NAll OR (Fig.2) After the tubes are installed,
FT SIMILAR OBJECT tighten the clamp ring with a nell or similar

JQ-
object inserted through the holes provided in

BODY TUBE the clamp ring. Tighten only until it meets
(V"] the body tube. See note on page 5 i f potting'

(FIG.1) POROUS CERAMIC CUP ls desi red.

| -1-
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CORING THE HOLE

1/4" MESH SCREEN
In rock-f ree unifonn soils et shallow

hg
yg .

depths, use a 2" screw or bucket augersty,_ M for coring the hole.-( -

IN If the soli Is rocky, a 4" auger should

be used. The soli should then be Sifted '* through a 1/4" mesh screen to f ree it ofa

- pebbles and rocks. This will provide a
A- reasonably uniform back!III soli for f1Il-

ing in around the soll water sampler.'

' , ,) 2" or 4" AUGER The Model 230 Series Soli Augers een be
used for this purpose.

,

l f INSTALLATION OF PRESSURE-VACUud SOIL WATER
'

S/NPLER USING A Soll SLURRY
4

(Fig.1) . After the hole has been cored,
/ l mix a substantial quantity of soll fromt

j the bottom of the hole with water to make
I a slurry which has a consistency of cement

DEPTH t m rter. This slurry is then poured down
;

AS
w t the bottom of the cored hole to insure

REQ'O
' |,' a good soli contact with the porousJ

{
q ceramic cup.
'i

) 'i (Fig.2) Innediately af ter the slurry has
|| been poured, push the soli water sampler'

] ;[V y SLURRY
|

down into the hole so that the porousIn

i

@T
" ceramic cup is cernpletely embedded in the

soll slurry.

(FIG.1)
(FIG.2) (Fig.3) Backfill the remaining area

around the soll water sampler, tamping
C.3 TAMP Soll lightly with a small diameter rod. Beck-3-,

L fill the remainder of the hole, temping

g soll firinly, to prevent surf ace water
from running down the cored hole.

BACK FILL F,acwfIII hole with notive colI free of

pebbles and rocks.

4| \,
l

Il

<
\ |

SLURRY

O 1

(FIG.3)-

-

-2-

|
.



. _ _ . _ __ __ _ _ . . _ . .

- ,

ACCESS TUBES
ADDITIONAL METHODS OF INSTALLING THE

TAMP SOIL PRESSURE-VACUtM SAMPLER
j

"C (Fig.1) Core hole to desired depth,h -

insert soli water sampler and backfIII the
.

hole with native soll, temping continuous-

4
y. ly to insure good soll contact with the

porous ceramic cup and ccmplete sealing of4 7 _

the cored hole.SCREENED BACKFILL.

DEPTH ~ 4g g

h'O I j ' |'. (Fig.2) Core hole to deslrtd depth, pourJ

' In a small quantity of crushed 200 mesh
,I TAMP Soll pure silica-sand of almost talcum powder

":s consistency (convnercially available underi 9 j

[
trade names of Super-Sil and Silica
Flour). Insert soli water sampler andd

- g
... % pour another layer of the 200 mesh sillca-. ': .

f sund at least s!x Inches deep around cup of(d.
|

]4
the soli water sampler. BackfI|| the hole

j with soll free of pebbles and rocks, temping'(FIG.1) continuously with a long metal rod to insure
h - against surface water channeling down between

SCREENED the soll and the body tube of the sampler. '

BACKFILL
.: . ,e i

Uj| (Fig.3) Core hole to desired depth, pour in(q a small quantity of wet bentonite clay. This
j n

; ||
will isolate the sampler from the soll below."

' '
- Pour in a small quantity of 200 mesh silica-

|,|
@4

sand and Insert soll water sampler. PourTAMP S0ll 200 MESH
-

i.

another layer of 200 mesh silica-sand atSILICA-SAND Lj 'J d least six Inches deep around the cup of the
,

soli water sampler. BackfIII with native- * '

' T "' soll to a level just above the soll water
- P (FIG.2) sampler and again add a small quantity of

bentonite as a plug, to f urther Isolate the-- aw
1 soll water sampler and guard against possible

SCREENED channeling of water down the hole. Backfill
:: i :

a BACKF!LL the remalnder of the hole slowly, temping
|_

continuously with a long metal rod. Again
backfill should be of native soll free ofy

.
- BENTONITE pebbles and rocks.

9 There are other methods of Installing the;

!; ..{ soll water samplers that may be used, largely -'

SCREENED BACKFILL dictated by the. type of soll you are concerned-
|J(=f
'

with and the tools avallable. The primary
.

!

H _l concern in any method of Installation is that
V|

200 MESH the porous ceramic cup of the sampler be-InL !d [ SILICA-SAND -tight, Intimate contact with the soll, soJ

( that soll moisture can move readily from the
()_ BENTONITE pores of the soli through the pores in the,

'V (FIG.3) ceramic cup and into the soli water sampler.

l

-3-
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i

hand pep is connected to th2 pressure-
PRESSURE VACUUM PORT vacuum access tube. The pump is then stroked
PORT PINCH CLMP until a vacuum of perhaps 60 centibers (18"

Y CLOSED of mercury) is created within the sampler, as
!!!!!! (DISCHARGE read out on the gauge connected to the punp.

ACCESS TUBE)

(Fig.2) Tne pinch clamp on the pressure-
vacuum access tube is then closed securely to

.
- -N#f5|W - seal the sampler under vacuum. The hand pump

\ can then be removed for other uses. The
sampler is allowed to set for a period of

P CLAMP time under vacuum.,

(PRESS. VAC. | | | The vacuum within the sampler causes the
moisture to move f rom the sol 1, through the

O ,/)ACCESS TUBE) ,

porous ceramic cup, and into the sampler.
The rate at which the soll solution will
collect within the sampler depends on the(FlG.1) capillary conductivity of the soll, the soll

,I, suction value within the soll (as measured
4 with tenslometers), and the amount of
i D PULLING A VACUUM vacuum that has been created within the4

y sampler. In moist solls of good conductiv-
,

lty, at field capacity (10 to 30 centibars
PINCH CLAMP of soll suction as read on a tenslometer)!' CLOSED substantial soll water samples can be t

U
.

f (DISCHARGE collected within a few hours. Under more" ! ACCESS TUDE)
r T dif fIcult conditions it may require several
(

- }y days to collect an adequate sample.
,

V
in general, vacuums of 50 to 85 centibe s
(15" to 25" of mercury) are normally applied

'
% ,^ _

to the soll water sampler. In very sandy'

i.

solls it has been noted, however, that very
-Pl W CLAMP high vacuums applied to the soll water

CLOSED , sampler seem to result in slower rate ofo
S' $ collection of the sample than lower. applied
g I; vacuums. It is our feeling that-In these

@ coarse,- sandy solls, the high vacuums within
_

the sampler may #plete the moisture in the
imediate vicinity of the porous ceramic cup

(FIG.2) and hence reduce'the capillary ec,nductivity,
which creates a barrier to the flow of-
moisture to the cup under these circum-
stances._ In loams and gravelly clay loams,

COLLECTING Soll WATER SAMPLE users have reported collection of 300 to
500 ml of soltrtion over a period of a day

Af ter the pressure-vecuum soll water sampler with applied vacuum of 15" of mercury
has been Installed .in the field, the acces- (50 centlbars) when soils are at field
sory items are added as shown on page 6 . capacity. On waste water disposal sites,

scrne users have obtained up to 1500 mi of
(Fig.1) To collect a sample, the pinch sample within 24 hours after cessation of

irrigation with 1" to 2" of waste water on
.hclamp on the discharge access tube is closednd the vacuum port of the pressure-vacuun sandy or clay loam soll.

-4-

.. - - - ____ _ _____- -_______ -______________________-__-____________________________-



. _ _ -

- .

|

(Fig.3) To recover a soll water sample,
PINCH CLAMP attach the pressure-vacuum access tube to

p OPEN .the pressure port on the pump. Place the
discharge access tube in a small collection

C ) PINCH CLAMP bottle and open both pinch clamps. Apply ||||||| OPEN a few strokes on the hand ptrnp to develop I
- (DISCHAME l- enough pressure within the sampler to force-

ACCESS TUBE) the collected water out of the sampler and
COLLECTED Into the collection bottlo,

POR WATERo

SAMPLE Subsequent samples are collected by again
creating a vacuum within the sampler and

VACUUM following the steps as outilned above.
PORT o

| n :

1: | MAINTENANCE

t k '| There am no maintenance requirements for-

the pressure-vacuum soli water samplers,j
' <

'

other than protecting the access tubes f romn
d deage. Tube ends should be covered or,

~ \ 3 plugged to prevent debris f rom eniering the
- tubes and later contaminating the sample.

(FlG.3)
b Freezing conditions will not damage the

spplers. N samplers em nomally lef t
Soll WATER SAMPLE permanently in place throughout the year.

.

ACCESS TUBE INSTRUCTIONS FOR POTTING'

(PRESSURE VACUUP) With our current design, we do not feel that
ACCESS TUBE pctting of the neoprene plug is necessary to
(DISCHARGE) maintain a pemanent pressure-vacuum seal;

however, if you dest r% the design has been'

( CLAMP RING arranged so that these elements can be potted
with an epoxy resin.-

(1) INSTALL ACCESS TUBESc

\ b
.

^

CLAMP WASHER
./,

|
' (2) INSTALL FIRST CLAMP WASHER

|
'

% J (3) INSTALL NEOPRENE PLUG AND ADD

O EP0XY TO THE OUTSIDE DI AMETER
,

-

EP0XY

' NEOPRENE PLUG (4) INSTALL SECOND CLAMP WASHER

(5) SCREW CLAMP RING IN PLACE, AND
POUR EP0XY INTO CAVITY TO

g COMPLETELY SEAL THE NEOPRENE
PLUG AND ACEESS TUBES

_

-5-
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- ACCESSORY |TEMS REQUIRED FOR OPERATION OF THE PRESSURE-VACUUM S0ll WATER SAMPLER
,

c , r i

3/16" 1.D. X 1/8" WALL NEOPRENE TUBE,
TWO 6" (MINIMUM) LENGTHS REQ'D FORy su

EACH SAMPLER .

T
_ m

w
_

3 rm
MODEL i1901 MODEL #1901 -

PINCH CLAMP PINCH CLAMP
ank _ M.............. e. . .h........... -

-
__ _ - - -

a, :::::::::::: :: :::::: ::- o
W O O.

::: : ::: ::- ::::: ::D : ::: :: :::::: :: pp:::- - :. ::: :::::: .::-

C3; .:::. ::: SN c
MODEL 1920K1 SERVICE KIT, '!.!!.!.!!!!!!. .!!!!!!!!! ACCESS TUBES,!

CONSISTING OF THE PRESSURE- n . . . . . .. -

q !!!!. i!! !!! TEi::: 1/4" 0.D. C0"'ER
i:!.!

'

iii i:: .iiiiii. i.:
C OR POLYETHYLENEVACUUM HAND PUMP, WITH THE

VACUUM DIAL GAUGE ADAPTER es,. 4 jii::Li!! j! !!!!!!.!j
... . ... ... .... . C' TUBING

MOUNTED ON PUMP iiiiiiiii :i ::iiiiiiii e- C
:::::::: : :::::::::s :::::::" ::::::-

C"'.f::::::: - ::::::
:::::: :::::: oD ' :::: :. ::::::

:.::::. :::::: o
....... ...... @1! 3 ., :::: :. :::::

F ::::::: ::::::<
.::::::- ::: ::(

c5D .!!!!!!! !!! !! O
::::::- ::: :-
::::::: ::: : 4

h't..it..t..i.i .?.!.!.!!
'

.

#c:D |ili.iii !!!!!.! o. . ... .....

MODEL 1920 " <::;O ::: ::: :::::: p....... ......

PRESSURE-VACUUM :iiiiii !!!!!!,

SolL WATER O iiiiii: !!!!!!<
::::::

::::::::SAMPLER D ::::::: :::::: D-::::: : ::::::
:::::: :::::: <y CL

Ejjj:|| jjiiiijNOTE: e o
ALL ACCESSORY-|TEMS ARE .!!! ii i:!!!!-
AVAlLABLE FROM .iiii..!.! !ii.ii. &.. . . . ...

SOILMolSTURE EQUlPMENT iiiiii: i!!!!-
CORP * ::::::: ::::::: O::::::: ::::::,

i ::::::. ::::::
!!!!!! e.Cb !!!!!!! --

D !!: .!!
c.', ::::::::::::...::::::::::,

.::::::::::::::::::::::::
:::::::::::::::::::::::::::::::::::::::::::::::::
::::::::::::::::::: J:::: e.. ...,

,

' C
! c'
' * cc e 6
,

Soilmoisture Equipment Corp. PO. Box 30025, Santa Barbara, Calif. 93105 U.S.A.

-6-

I

_ _ . _ _ _ _



-_ . -- _- - ..

ATTACHMENT 1 CONTINUED

Soilmoisture Equipment Corp.

About Our Soil Water Samplers

Our Soll Water Samplers, which are sometimes referred to as " suction
lysimeters" or "lysimeters" are now in general use, and many thousands of
these are currently installed in this country and other countries throughout the
world. The soll water samplers had their origin back in 1961 when we
cooperated with Dr. George H. Wagner at the University of Missouri to-

fabricate a porous ceramic cup for this purpose. The outgrowth of this work'

was the first commercial soll water sampler, which was assigned our Cat. No.
1900. Since that time, these samplers have been generally accepted as an ideal

.

tool for securing soll water samples in situ for a great variety of soll moisture
monitoring work.

, ,

h ? | J The most extensive initial use of these samplers was made by Pennsylvania
,

| | { State University,largely under the direction of Dr. L. T. Kardos and others, on

k
j g the Pennsylvania Waste Water Project. Modifications of the original Cat. No.!

; g 1900 Soll Water Sampler to produce a pressure-vacuum type unit was done by
; Richard R. Parizek and Burke E. Lane at the Pennsylvania State University,

Q;j and reported on in the Journal of Hydrology. Since that time, we have made
; available commercially our Model 1920 Pressure-Vacuum Soll Water Sampler.
M Some of our soil water samplers have been in continuous use now for a period

, M of ten years and are still yielding satisfactory soll moisture samples. The
t

| O samplers find application not only in research work but for pollution control
l V purposes, such as monitoring the moisture under sanitary landfills and under

areas irrigated with wastewater. Various models of our Soll Water Samplersi

are available for installation at depths ranging from the surface to 300 f t.
.,

p' + Our Model 1900 Soll Water Sampler is designed for installation near thea

; W surface, at depths ranging from 6" to 6'. This type of sampler projects several
| W Inches above the soll surf ace af ter installation and is serviced at the exposed

end. The Model 1900 Soll Water Sampler, along with the Model 1920 Pressure-

7) Vacuum Soll Water Sampler,is pictured and described on the backpage of our
|
L

/, six-page general brochure entitled,"A Full Range of Sollmoisture Extractors".'

- The enclosed operating instructions for this unit will give you details of
|

-Installation and operation and also spell out the accessory items required. All
items are carried on our current price list,

;

l
!

Our Model 1920 Pressure-Vacuum Soll Water Sampler is designed to be
( {._ ,] completely buried in the soll. The overall length of this unit is approximately
' 24" and is serviced by two access tubes. This is the type of sampler frequently

used in monitoring for polation, since the access tubes can be located at a
distance from the sampler and in an area out of the way of surface traffic.

0|
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These samplers are normally installed at a minimum depth of 3 f t. and can bet

'i used at depths of up to 50 ft. It is possible to use these units at somewhat
greater depths than 50 f t., perhaps as high as 70 f t.; however, at greater
depths, a substantial amount of the collected sample is forced back into the
soli, through the porous ceramic cup, by the high air pressure necessary to
force the collected sample up to the surface, if you are concerned with
extracting solutions at great depths, our Model 1940 Hl/ Pressure-Vacuum Soll

, ,

Y] Water Sampler should be used.
Ik

The enclosed instruction information on the Model 1920 Pressure-Vacuum Soll
Water Sampler will give you details of installation and operation. Page 6 of
these instructions shows a cross section of the 1920 Pressure-Vacuum Soll',,

Water Sampler installed in the field and indicates the specific accessory items

g required for its operation. Allitems are carried on our current price list.

O
LJ n ths beyond the rr,nge of our

If you are involved with sam?llng moisture at dep/ Pressure-Vacuum Soll WaterMode! 1920, we have available our Model 1940 Hl
Sampler that can be used up to depths of 300 ft. The enclosed engineering

- _

'

fl schematic shows the operating features of this type of sampler. Basically, thes

unit incorporates two check valves which permit the flow of water from the _

soll into an upper chamber when vacuum is app!!ed. When pressure is '

subsequently applied to remove the collected sample, the pressure is prevented rV from reaching the porous ceramic cup chamber by one of the check valves.
With this type of arrangement, high pressures can be exerted to remove the
collected sample from great depths without damage to the porous ceramic
cup. Other than the features mentioned above, the operation of the
Hl/ Pressure-Vacuum Soll Water Sampler is similar to the Model1920 Pressure-
Vacuum Soll Water Sampler. Prices are carried on the current price list.

.O
G Soilmoisture Equipment Corp. PO. Box 30025, Santa Barbara, Calif. 93105 U.S.A.
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STANDARD 1/8 NPT FOR NEOPR E "O" RING
ACCESS TUBE FITTIi4GS PRESSURE SEAL

NEOPRLNE"O" RING HI/ TEMPERATURE PVDC PIPE POROUS CERAMIC

PRESSURE SEAL (1.900 0.D. X 1.5 LD., CUP BONDED TO
SCHEDULE 80) PLUG

fk - --~vecw~~wir
,n 9,

- w~w~( -)

l 9%gt, gj
_ n -;Q -

6= cag;:c , gL=
,

x ~xJ~ ~ L -G :Ym_ \j W n ,_ ~- -

~ ~ ~-; >

/ / /!
PLASTIC DRAIN
TUBE

PVC PIPE
SOLID STAINLESS STEEL PVC UG
PVC CHECK VALVE
PLUG (1 PSI OPERATING

PRESSURE)
|

SPANNER WRENCH
HOLE IN FLANGE STAINLESS STEEL

OF PLUG CHECK VALVE
(1 PSI OPERATING
PRESSURE)

a

MODEL 1940 HI/ PRESSURE-VACUUM SOIL W ATER SAMPLER ,,
,

OVERALL DIMENSIONS: 1.9" OUTSIDE DIAMETER BY 24" LONG 7 Z-'*-

9,.. - --, --

SC98 8AAT9C , pee

_ _ _ _
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ATTACHMENT 1 CONTINUED
.

i e

OPERATING INSTRUCTIONS for the

h
. Model 1900
:;

@ SOIL WATER SAMPLER

SITE LOCATION

The Model 1900 Soll Water Sampler can be"

Instelled in any location. The sempler can
be installed in well drained soll or in
areas where the water table is above the
sampling depth. The surf ace area directly

- MAINTAIN 2" above the sampler should not be covered In
AE0VE Soll any manner that would interfere with the
SURFACE nomal percolation of soli moisture down to

STOPPER ASSEMBLY the depth of the sampler.

The samplers are nomally Installed
E|E vertically in the soll. However, they canU

be Installed at an angle 1f this is neces-
s to reach scrne otherwise inaccessible

,

k The samplers are available in various stock
I lengths for installation at depths up to

6 ft. Extra length samplers can be
provided on special order, if this is

MODEL 1900L6" necessa ry. However, f or depths greater
,

TO ASSORTED than 6 ft. it is nonnally less expensive
L6N3THS UP TO to use the Model 1920 Pressure-Vacuum Soll
L72" Water Sampler.

The Model 1900 Soll Water Sepler has been
designed so that the body tube of the
sampler projects 2" above the soll surf aceO

- __ __ . .

when the sampler is Installed to thej
800Y TUBE :::+ ; . proper depth, as shown in the figure to

a :03 the left.
J

ROUND DOTTOM
CERAMIC CUP

O
;

).
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CORING THE HOLE

1/4" MESH SCREEN ' .

f] } f /f in rock-f ree uni fortn solls at shallow
Wky depths, use a 2" screw or bucket auger f orV

coring the hole."-

D
f if the soll is rocky, a 4" auger should be

used. The soli should then be sified
f P through a 1/4" mr i screen to f reo it of'

pebbles and rocks. This will provide a" -

b reasonably uniform backfill soll for fill-
,

p 2" or 4" AUGER ing in around the soli water sampler. The
> Model 230 Series Soll Augers can be used

- for this purpose.

INSTALLATION OF S0lt WATER SAMPLER
USING A Soll SLURRY

,

' I (Fig. 1) After the hole has been cored,
, , . . _ ,

mix a substantial quantity of soll from"

f the bottom of the hole with water toDEPTH
AS k make a slurry which has a consistency of" '

REQ'O cement morter. This slurry is thei

f
poured down to the bottom of the cored
hole to insure a good soll contact with

k the porous ceramic cup.

I-

SLURRY l

| (Fig. 2) Immediately after the slurry hasg -

/ been poured, push the soll water sampler(FIG. 1) I

down into the hole so that the porous
( ceramic cup is completely embedded in the'
I

soll slurry.

(FIG. 2)
(Fig. 3) Backfill the remaining area around
the soll water sampler, temping soll firmly,
to prevent surf ace water f rom running down

: C TAW Soll the cored hole. Backfill hole with r.ative
,

'

soll free of pebbles and rocks.

i

- 6A.C7,l LL

i

n 1
, |

! I St.URRY/

| (FIG. 3)
O'

-2-
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ADDITIONAL METH3DS OF INSTALLING THE Soll
WATER SAMPLER

,

(
_

[ STOPPER ASSEMBLY(Fig.1) Core hole to desired depth, insert'

| soll water sampler and backflll the holec TAMP Soll with native soll, tamping continuously to
M Insure good soli contact with the porous

i ceramic cup and complete sealing of the"

{ cored hole.

DEPTH.

REQ'O
. k SCREENED (Fig.2) Core hole to desired depth, pourAS

W MCKF I LL in a small quantity of crushed 200 mesh,

pure sillen-sand of almost talcum powder
.

j consistency (commercially evallable under_

M.! T trade names of Super-Sil and Silica
g

-c Flour).. Insert soll water sampler and
pour another layer of the 200 mesh silica-, ,,

sand at least six Inches deep around cup of
(FIG. 1) the soli water sampler. Backf1II the hole

with soll free of pebbles and rocks, tamp-

~ TAF $0||. "_,
Ing continuously with a long metal rod to

,

Insure against surf ace water channeling
down between the soli and the body tube ofw' the sampler.SCREENED j| MCW ILL

Q (Fig. 3) Core hole to desired depth, pour
N 00 MESH I in a small quantity of wet benton!te clay.

This will isolate the sampler from the
-SILICA-SAND j

soll below. Pour in a small quantity of,

200 mesh-silica-sand and Insert soll wateri- } -
l sampler. Pour another layer of 200 mesh\

k/ silica-sand at least six inches deep _
' - around the cup of the soll water sampler.

Again, add a small quantity of bentonite
(FIG. 2) as a plug to further Isolate the ceramic

cup and guard against possible channeling
- TAW SOIL of water down the hole. Backf11I the

- remainder of the hole with native soll
free of pebbles and rocks, tamping con-

_ tinuously with a long metal rod.,
{

.

i'
' .There are other methods of InstaliIng the

I BENTONITE soll water sampler that may be used,
) Q largely dictated by the type'of soll you

are concerned with and the tools available.
;

200 MESH The primary concern in any method of In--
;

SILICA-SAND stallation is that the porous cup of the
h' : sampler be in tight, Intimate contact with

the soli, so yhat soli moisture can move
BENTONITE readily from the pores of the soll through

the pores in the ceramic cup and into the-A (FIG. 3)
V soll water sampler.

,

!

-3-
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/ (Fig.1) To collect a sample, the pinch
/ clamp on the stopper assembly is open_ed.

The serrated tube fitting on the end of the,

i vacuum dial gauge adapter is then Inserted
into the neoprene tube of the stopper

'
% assembly. The vacuum hand ptanp is then

stroked until a vacuum of perhaps 60 centi-
- VACUUM TEST bars (18" of mercury) is created within the

HAND PUMP sampler, as read out on the vacutrn dial
gauge.

PINCH CLAMP (Fig.2) The pinch clamp is then closed
securely to seal the sampler under vacuum.

, , The hand pump can then be removed for otherA

uses. The sampler is allowed to set for a

/ period of time under vacuum.
- --NEOPRENE TUBE

E The vacutan within the sampler causes the
moisture to move f rom the soll, through the

_
STOPPER ASSEMBLY porous ceramic cup, and into the sampler.

The rate at which the soll solution willg
collect within the sampler depends on the

g caplIlary conductivity of the soli, the sol 1

I-
4 g % suction value within the soll (as measured

g I with tenslometers), and the amount of
vacuum that has been created within the

{ sampler. in moist soils of good conductiv-
- Ity, at field capacity (10 to 30 centibars

f soll suction as read on a tenslometer),
\ PINCH CLAMP substantial soll water samples can be

collected within a few hours. Under more
difficult conditions it may require several
days to collect an adequate sample,

in general, vacuums of 50 to 85 centibers
(15" to 25" of mercury) are nonnally ap-
piled to the soll water sampler. In very
sandy soils it has been noted, however,

V, C that very high vacuums applied to the sol |
water sampler seem to result in slower rate...- .: .. N, of collection of the sample than lower9] I opplied vactiums. It is our feeling that in

k these coarse, sandy solis, the high vacuum
within the sampler may deplete the moisture(FlG. 1) Q^N In the immediate vicinity of the porous

(FIG. 2) ceramic cup and hence reduce the capillary
conductivity, which creates a barrier to
the flow of moisture to the cup under these

COLLECTING Soll WATER SAMPLE circumstances. In loams and gravelly clay
loams, users have reported collection of

Af ter the soll water sampler has been 300 to 500 ml of solution over a period of
installed in the field, the accessory items a day with applied vacuum of 15" of mercu-
as shown on page 6 are used for collecting ry (50 centibars) when solls are at field

Qg soll water sample, capacity. On waste water disposal sites,

1
1-4-
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some us3rs hav) obtainsd up to 1500 ml of
'PlNCH CLAMP PLASTIC TUDE sample within 24 hours af ter cessation of |

Irrigation with 1" to 2" waste water on I

sandy.or clay loom soll. )
(Fig.3) To remove the soli water sample |

M from the sampler, a simple assembly is
' usually made up consisting of a'small

V /( diameter (3/32" 0.0. or less) plastic )
/_ \ tube, a two-hole rubber stopper, a flask

;gmg or bottle, as shown.
,g.

{ The pinch clamp on the sampler is opened i

f
and the small diameter plastic tube is-
inserted into the end of the neoprene tube'k .,

~

on the stopper assembly and pushed down!

. ,

S
F

[' - COLLECTED S01L untiI It reaches the bottom of the sampler.
i

. WATER SAMPLE

[b.u.6
(Fig.4) The vacuum hand pump is then
connected to the other hole in the stopper.
Stroking the hand pep creates a vacuum~

within the bottle or flask which in turn
sucks the sample up f rom the sampler and(FlG. 3) into the collectlen bottle or f t7k.

/ /
If it is more convenient, tkn 3 topper

assembly can be removed f r.an 16e sampler
so that the collected W H e cc.n t,c re- t

gLASTICTUBE moved with a pipotto c( vthe c ns.
However, repeated removal and repips -

-ment of the rubber stopper assembly can
disturb the seal between the soll and

* "* *E 'E' ""'" Y
VACUUM TEST n shallow units.WD PWP

Subsequent samples are collected by again
,

';; creating a vacuum within the sampler and
i following the steps as outlined above.

/,|\
- MAINTENANCE; s

s

| There are no maintenance requirements for
) the soli water samplers other than pro-

|
tecting the exposed end of the body tube
and the stopper assembly f rom physical,

|
' d amage . The end of the neoprene tube on

COLLECTED S0ll the stopper assembly should be covered.3f. WATER SAMPLE or plugged to prevent-debris f rom enter-
Ing the-tube and later contaminating the*

j.i sample.'

t

Freezing conditions will not damage the -
'

| samplers. The samplers are normally lef tgpic
permanently in place throughout 'the year.

- 5-
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ACCESSORY ITEMS FOR OPERATION REPLACEMENT ITEMS FOR I

_ 0F THE_ S0lL WATER SAMPLER THE S0ll WATER SAMPLER
,

~

1900K1 SERVICE KIT
CONSISTING OF:

O MODEL 1901 l

pmp PINCH CLAMP
- .

'/ / .
VACUUM DIALL

dGAUGE ,-

.

&'

..

PINCH CLAMP *g,

I
'

'

'
, .. .

'

, /
'

VACUUM TEST HAND PUMP
g

.

.

NEOPRENEWj
TUBE.

4,

- CONNECTING
^ - SLEEVEb ... .iilli ' %"..u.

kkkkki0;; ilkk!
NEOPRENE
STOPPER

MODEL 1900-200
STOPPER ASSEMBLY

TUBING

1/16" 0.D. X 1/64" WALL NYLON TUBE ]
5/64" 0 D. X 1/64" WALL NYLON TUBE /\ l i

3/32" 0.D. X 1/04" MALL NYLON 'NBE j
MODEL 1910p

7 ROUND BOTTOM
3/16'_' l .D. X 1/8" WALL bEOPRENE TUBE

( CERAMIC CUP

(ORDER NUMBER OF FET REQUIRED) -
f

'
FOTE:
ALL ACCESSORY ITEMS ARE
AVAILABLE FROM SOILH0lSTURE
EQUIPMENT CORP.

_ s _ . _ , . _ -__

SolLM0lS1URE EQUIRCNT CORP. P.O. BOX 30025, SANTA BARBARA, CALIF. 93105 U.S. A.

-6-
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.nCCM EWANEERNG GROUP PC
m e.a ums

|}

SOIL WATER SAMPLING RECORD

STE D: FINAL RELD VALUES:

LOCATION 10 :
pH ( S.U. ):,

SAMPLE D :
Ec ( mhoshm )

SAMPLE DEPTH ( FT. 3 s_ --

p , ,

SAMouNG DATE
ALKANUMTY (mglA CACO 3 );- -

SAMPUNG TIME
D0VOLUME SAMPLE

COLLECTED (m! )

VACUUM APPUED
_

CONTAINER SIZE NOMAColFIED ACOF1ED VOL ACO (ml)

NUMBER OF OE-UTER
CONTAINERS 600 ml
COLLECTED : 250 ml

EFECIFY OTHERS :

COMMENTS :

MELD REPRESENTATIVE.

|, ATTACHMENT 2
{
1

JEG-AL-ENG-96 (8187)
.. - - __ - - - - _ ___-___ - ____ - _ - _-_-_-_____ - - _ - __ _ ____ - ___. - _ _ _ _ _ -
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' if, .ECot,$ DTMERtG GROUP PC.n

g ,.a w.u .

O LYSIMETER COMPLETION RECORD

WTE D LOCATION D _ DATE INSTALLED : -

APPROX. WTE C00RINA.TES :(FT. I N E
_

FORMATION OF COMPLET)ON .

FIELD REP t __

HOLE DIA. (IN. I
- 0 HT. ABOVE GROUPC (FT.) j '_y SAMPLE TURE

.. ?p,
~~~ """ HT. ABOVE GROUND (FT.),

OROUND SURFACE VACUUM TUBE
it.7,: :

o
. ..

5MWHfWHH/HHHHHMMH474 ,;;'2, " .b'|, , | ',%VM/fVsVH H/H H4V/A M'R/W R?h 'N.'

N : . ., "
l' RT0fAL LENOTH
:7 'c,.'i, '[/.' | EACKMLL TYPEa *T, )

8 AMPLE TUBE I YI. ;'<l./. .YI.'

'i '{I.' '.'.'il ' ;'.I.' BACKMLL LENGTH

!. we.l.:.::y!:.:,.|.
( ,T. i.EAtTT,E .
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1.0 PJAPJSC

fo provide a procedure for the installation and servicing of tensiometers
so that field programt for the collection of tensiometer / pressure
potential data are properly conducted and documented.

2.0 SCOPE

This procedure is applicable to tne TAC and its suocontractors wno nave
dutics and responsibilities for the collection of all tent iometer/
pressure potential data from tailings sites (both onsite and of f s t '.e )
and at alternate disposal sites.

3.0 dQJIPA04T & SJPPLIES

3.1 Tensiometer

3.2 fensiometer Pressure Gauge

3.3 dourdon Iube Gauge

3.4 distilled water

3.6 Tamping Rod: PVC,1" 1.d. x 5' (several 5' sections, tnreaded) OR
a Tremie Pipe.

3.3 PVC Pipe: for casing purposes. ~6" diameter, should be Schedule d)
ty pe .

3./ PVC Pipe cap: for 3.6 above.

3.d dollow Stem Auger Orill Rig or

3.3 Air Rotary drill Rig or

3.10 Head auger
,

3.11 Split Spoon: 2" diameter (o.d. )

3.12 Vacuum-Pressure Pump, dand pump

3.13 Kim-wipes or equivalent

3.14 Bentonite, raw or granular.

JEG- AL-C A-2 o ( 6/ 871
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- 3.15' Bentonite slurry: a mixture of bentonite and distilled water as
specified by the 54.-i

.
4

l 3.16 Bentonite / soil sesl: a 1:1 mixture of bentonite, clean native
3 soil, and distilled water as specified by the SH.
i
j 3.17 Native Soil: from Sample Site Location only if site is

uncontaminated.

3.18 Wooden dowels: 3/15" diameter (o.d.) x 2" long !

: 3.19 Posts wood (4" x 4 " x sS ' ) , steel (s4" diameter x sS'). or
j Tee-bar steel driven. 3 4 posts per site. See Section 16.1.1

_'(3.7.7).,

.

' 3.20 (Optional). Cement for posts. '

.21 Barbed wire, s100 ft, roll. ;3

'

3.22 Flagging Hattrial

4.0 PROCEDURE: Pre-field Preparation

The following steps shall be performed no .less than ten (10) days before
: leaving for the field.

O 4.1 The Site Hydrogeologist (SH) shall determine the number of required
tensiometers and locations and shall be approved by the Task Manager
of Hydrological Services and the Technical Data Review Committee.
NOTE: The tensiometer is an instrument which provides a direct
measurement of the negative pressure potential or suction in soil.
Tensiometers are used in . field experiments where it is necessary to
measure the gradient in pressure potential in order to determine
the direction and rate of, water movement in a soil profile.

4.2 The SH or the Field Technical Representative (FTA) shall check all
equipment to ensure' that a) there is a sufficient amount of
equipment, b) they are . in good condition, and c) they are working
properly.

4.3 The FTA shall check the -supply of distilled water to ensure that
there is a sufficient . quantity-for the proposed field' activities or-
that- distilled water can be obtained near the site location before-

~

the tensiometers are to be installed.

4.4 For transportation to a site, the SH or FTR shall properly pack the
- tensiometers so that: the dial gauges and ceramic tips .are -not
- damaged. Individual tensiometer pieces should be separately wrapped
in paper and must be packaged so that they. are secure inside the-
shipping boxes. Use special care so that ceramic tips do not touch
grease or similar naterial that could clog the ceramic tip pores..

Label all boxes witn' proper shipping and return addresses,

' J EG- AL-Q A- 21 ( 8/ 8 D '

.

,-o' r, v'w.. ,1,~ ,r e- arn- e N -m m m-e w- -=vrw-w .----w,r-,,-,,wn,ne--,,,-~w ,--r,.,- ,e wr- m ,,e- m n- w n --r w -m -n v-aw,,-wn-men--- .r ec er-nmm. .m-n---er--sw..,--sm-,-*s.am-ww-r-w----m,r



~ JACOBS ENGINEWINL, UKUUFING. secues 16.la
ALBUQUIRCUE OPER ATIONS PAGE- 3 CF 10

i
.

.

h 4.5 Ine FTR sna11 use Attachment 12.1 entitled " Tensiometer Equipment
Onecklist" to record the checkout and readiness of the equipment.

3

] 5.0 PAXi0ddi: Principles for field Placement of a Tensiometer

6.1 Location of the tensiometer stations and the number of tensiometers,

installed depends on 'the variability of the soil at the site, tne
nature of the topography, deptn to tne water table, and tne depth
at which water flow is to be studied. Locate stations in areas
waicn represent the site's soil / dater characteristics, fhe Sd shall
select tensiometer depths and locations (stations) based on data
suen as borenole geopnysical dats, core samples, and surface
geophysical data.

5.2 Stations should be located in areas of either maximum >ast or
-potential contaminant sources. Each station must have tens'ometers
at multiple depths. Increased density of tensiometer installation
will give more information about water movement within the soil

i
profile. In most cases, install the tensiometers at a minimum of
tnree depths above the capillary fringe region of the water table
at increments of two feet or less. Monitoring snould_ oe intensified
on those sites which exhibit a nigh potential for contri1uting
contamination to tne ground-water system.

,

p 6.3 Eacn specific site requires preliminary i nves t'.ga tion,
d interpretation of early results, and may require adjustn,R,t; in .

sampling frequency and number of tensiometer stations to ensure
adequate characterization. The number of installations to be made
would . depend upon cost, tne variability. of the soil types and
geocnemical environments encountered, and the desired - precision.
Statistical analyses which incorporate these variables may De used
as guidelines in establishing .the sampling frequency. See

References 13.1 and-13.2.

5.4 Prctection 'of the tensiometers is essential. The FIR may need to.
construct a fenced area around each station to limit damage from -

intrusion by people or animals. - See- 3.7.7 of A011, Section 16.1.1-

'(J.7.7) entitled "Well Installation"..

6.0- Pd0020JRE: Tensiometer Assemoly and Preparation -

6.1 Tensiometer Assembly'-

6.1.1 6efore assembling the tensiometer, make. sure all - parts are
clean and have not been-damaged in shipping. U0 not use any

damaged equipment. NOTE: See Figure 1 for conponent parts
of a tensiometer.

,

|

1
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6.1.2 Screw the vacuum dial gauge into the threaded port located
- -- in tne side of the body tube until the backup washer on the

stem body touches the body tube. NOTE: Do not overtighten
tne dial gauge in the body tube as the "0", ring on tne stea
makes the vacuum seal.

6.1.3 Screw the ceramic tip into the uody tube to the desired
lengtn as specified by the FTA or Sri.

6.1.4 Jefore putting the tensiometer to use, vent the dial gauge ;

by momentarily removing the vent screw in the center of the
dial -gauge cover. 40TE: This is done to adjust the dial
gauge to local conditions because the gauges are usually set
at sea-level atmospheric conditions.

6.2 fensiometer Preparation

5.2.1 Fill the tensiometer with distilled water and place the
tensiometer body tube in an upright and vertical position
until fluid coupletely saturates the ceramic tip and drips
-from the.end of the tip for about five minutes.

6.2.2 Once the- tip. is saturated, fill the tube completely' With
- distilled water and pull a vacuum within the top of the
tensiometer using the vacuum hand pump. See Figure 2.
Alternatively, if the hand pump is not available, air-can be.

adequately. removed from the tensiometer by pushing the
reservoir button down- repeatedly, af ter the tensiometer and ;

reservoir have been filled. See Figure 3. j

6.2.3 Screw the fill- reservoir cap onto the top of the tube body.

'6.2.4 Ptel the neoprene reservoir cover back and fill the reservoir
~3/4 full with distilled water. -Replace- the neoprene cover;
back over the fill reservoir cap and push the reservoir
button :down several ' times to remove air from the reservoir
-pump cylinder and any accumulated air in the tensiometer.
See Figure 3. .

6.2.6 The vacuum / pumping operation should be repeated four: or five
times until no further -air bubbles from the stem' of the j

vacuum gauge, j
6.2.6 decause commercial- gauge type tensiometers generally are 'not

corrected for the length of. the tensiometer, adjust the dial-
oni the vacuum gauge to Zero when the -tip of tne tensiometer
is immersed in water. See Figure 4

6.2.7 If the tensiometer is not to be installed immediately, store
the- tensiometer with the --ceramic tip immersed -in distilled
water or covered with a plastic bag'to prevent evaporation.

: JEo- Al,-0 A- 21 I sla n
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7.0 ,PROCiuJdE: Orill Tensiometer Site~]
0 rilling can oe accomplished using either a nollow-stem auger (HSA), j

air-rotary equipment or hand auger, depending on subsurface conditions.
'

Orill holes with a two (2) inch minimum diameter dit. Perform all
drilling without the addition of drilling mud or water.

d5A drilling as provided by a standard soil-sampling drill rig snould be
used in unconsolidated, granular soils where there is a potential for
borehole-wall collapse and cave in. Air rotary drilling should only be
used for well-consolidated oorehole soils, Clays, or tight silts wr,ere
the bor(chole wall can be expected to maintain its integrity. A hand
auger may be used when drilldite accessibility is a problem for shallow

iK6 ) installations.
1.1 dollow-stem auger drilling

7.1.1 Terminate tne- augering 6pprctimately one foot aoove the
desired depth at. which the tensiometer is to be installed.
Leave the auger string in the ground. N0fE: Stoexpile the
soil cu'tinp -on a- clean-plastic sheet in the order in which
they were removed from the borehole and save the cuttings'

for 7.1.4.

7.1.2 Jse a split spoon to knock the plug out of the bottom 'of the
auger and to collect the final foot of material. See 3.10.

7.1.3 Install the tensiometer by lowering the instrument through
tne hollow stem auger until the_ tensiometer makes contact _ s

'with the bottom of the borehole Push down lightly on the.

tensfometer to insure that good contact is made between the
.

ceramic tip and native soil.

7.1.4 Remove one five-foot joint of auger using a sand .line and
enain. Add.~6 inches of native soil to the borehole. WOTE:

dse'the stockpiled cuttings of 7.1.1 and add the cuttings to
the borehole at the same depth from which they were removed'

so as to simulate as near as possible.the original- downhole
conditions.

/.l.5 Compact the backfill around the tensiometer using a 1-inch
tamping rod. See 3.5. _ NOTE: Initial backfill lif ts should
be limited to 6-inches or less to insure that sufficient
compaction of the sell around the instrument occurs.

7.1.5 Af ter ~4 feet of backfill has been added and compacted', place
a one (1)- foot-thick bentonite seal in~ the borehole so that
no vertical migration of water is possible. See 3.18 and

- 3.19. NOTE: Introduce the bentonite seal into- the borehole
by either pouring it down the borenole or by use of a tremie
pipe.

,

-
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() 7.1.7 Once the bentonite nas oeen placed, pour ~5 gallons ofe

distilled water down the borehole in order to nydrate tne'

bentonite.

7.1.d Wait at least 30 minutes between the addition of the water
and tne addition of tne next lif t of native soil so tnat the
bentonite has Suf ficient time to hydrate.

7.1.9 Af ter at 1 cast 30 minutes has elapsed, remove another five
(5) foot section of auger. Add bentonite / native soil
mixture to the borehole and compact the bentonite / soil
nixture with a one-inch tamping rod. See 3.15 and 3.5.

7.1.10 Continue backfilling and tamping until the borehole is
filled to ground level.

7.2 Air rotary drilling

7.2.1 Terminate the drilling at the desired depth of tensiometer
installation. N0fi: Stockpile the soil cuttings on a clean
plastic sheet in tne order in which they were recoved from
the borehole and save the cuttings for 7.2.4

7.2.2 Withdraw and remove all drill pipe and bit from the borehole,

f' 7.2.3 Install the tensiometer by lowering the instrument to tne
L bottom of tne borehole. Push down lightly on tne tensiometer

to insure that good contact is made between the ceramic tip
and native soil.

7.2.4 Add ~6 inenes of native soil to the borehole. 40TE: Use the
stockpiled cuttings of 7.2.1 and add the cuttings to the
borehole at the same depth from which they were removed 50
as to simulate as near as possible the original downhole
conditions,

7.2.5 Compact tne backfill around the tensiometer using a 1-inch
temping rod. NOTE: Initial backfill lifts should be
l in,i ted to 6-inches or less to insure' that sufficient
compaction of the soil around the instrument occurs.

7.2.6 Af ter ~4 feet of osckfill nas been added and compacted, place
a one (1) foot thick bentonite seal in the borehole so that
no vertical migration of water is possible. NOTE: Introduce
the bentonite seal into the borehole by either pouring it
down the borehole or by use of a tremic pipe.

7.2.7 Once t9e bentonite has been placed, pour ~5 gallons of
distilled water down tne borehole in order to hydrate the
be ntoni te .

O

_. _ a _
-
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5 7.2.8 Wait at least 30 minutes between the addit on of the water
;- and the addition of the next lif t of native soil so that the j

~

bentonite has sufficient time to hydrate. 1

7.2.9 Add bentonite / native soil mixture to the borehole and compact
i the bentonite / soil mixture with a one-inch temping rod. See |

3,15 and 3.5. '

7.2.10 Continue backfilling and tamping until the borehole is
|

filled to ground level.

7.3 Hand Auger Drilling

7.3.1 Terminate the drilling at the desired depth of tensiometer
installation. NOTE: Stockpile the soil cuttings on a clean'

,

plastic sheet in the order in which they were removed from
the borehole and save the cuttings for 7.2.4

7.3.2 Withdraw and remove.the hand auger from the borehole.

7.3.3 Install the tensiometer by lowering the instrument to the
bottom of the borehole. Push down lightly on the tensiometer
to insure that good contact is made between the ceramic tio t

!.and native soil.

7.3.4 Add-6 inches of native soil to the borehole. NOTE: Use the
stockpiled cuttings of 7.2.1_- and add the cuttings to- the
borehole 'at the same- depth from. which they were _ removed to
as to simulate- as near as possible the original downhole

. condi tions.
'

7.3.5 Compact the backfill around the tensiometer using a 1-inch
tamping rod. NOTE: -Initial backfill- lif ts- should be-
limited to 6-inches or less to insure that sufficient-
compaction of the soil, around the instrument occurs.

.

7.3.6 Af ter ~4 feet of backfill has been added and compacted, place
a one':(1) foot thick bentonite seal in the borehole so that
no vertical migration of water is possible. NOTE: -Introduce
the bentonite seal into the borehole- by either pouring it
down the borehole or by use of- a tremie pipe.

7.3.7 Once the : bentonite has been placed, pour ~5 gallons of-
distilled water -down the borehole in order to= hydrate the
bentonite.

,

7.3.8. Wait at.least 30 minutes between the addition of the water
and the addition of'the .next lif t of native -soil so that the
bentonite has sufficient time to hydrate.

- 7.3.9 Add bentonite / native soil mixture to the borehole and compact-
.L the bentonite / soil mixture with a one-inch tamping rod. -See

3.15 and 3.5.

.
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7.3.10 Continue backfilling and temping until the corenole isO filled to ground level,

d.0 PdOCEDURE: Tensiometer l w.allation

8.1 IAC personnel sna11 cneck the tensioneter for proper operation
prior to final installation.

d2 deplace any tensiometer wnich fails to operate properly in tne same
borenole, or in anotner borehole drilled adjecer,t to tne first,

d.3 Sink a PVC pipe as protective ening into the centonite/ soil plug,
tnus surrounding the tensiometer top and gauge,

d.4 dxtend the casing down approsimately two feet i nto tne plug and
allow the casing to protrude above the land surface about one (1)
foot. Cover the top of tne casing with a slip-on NC cap.

d.$ Protect the tensiometer from possible damage by venicular traffic
or grazing livestock whenever appropriate. Place 3-4 wood, steel,
or tee-bar driven steel posts in a four-foot radius around each
protective casing to protect the casing. Set eacn post two feet
oelow ground surf ace and extend at least four feet above tne ground
surface. Attacn flagging to a post to mark the location. If

livestock present a threat to tne tensiometer, af fix tnree strands
L of barbed wire to the posts. See Albuquerque Operations Manual,

Section 16.1.1, paragraph 3.7.7 for details on the installation of
tne posts.

9.0 PROCidddd: Jauge Calibration

9.1 Ine tensiometer section pressures are ceasured using a Sourdon tuce
gauge. These gauges are calibrated by the manufacturer. Check,
recaliorate, or replace the gauges under the following
circumstances:

9.1.1 If it is known that the tensiometer has been subjected to
sub-freezing conditions.

9.1.2 If tnere is evidence of physical damage to tne gauge.

9.2 Check the zero adjustment of the gauges af ter they are taken out of
the soil and before tne onset of freezing conditions.

9.2.1 Place the ceramic tip in distilled water and read gauge
value. Tne gauge snould read zero because it was set at
zero at the time of installation.

J EG- AL-Q A- 21 ( 6/ 8 7)
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i 9.3 If freezing conditions are expected to occur, keep the water level
in the tubes at least five feet below the surf ace. NOTE: Do not
refill and calibrate until actual measurements are to De made. The4

] gauge should be protected by insulation or placed in the project
storage facility for the winter te protect from freezing.

10.0 PROCE0JRE: field Aeasure.nents

10.1 dost tensiometers have a dial type manometer to indicate pressure-

potential. Their scale is given in centibars, from 0 to -100.
Therefore -60 centicars is equal to -0.5 Dar which in turn is

' equivalent to a pressure potential of -38.0 cm water.

IJ.2 Read gauge'and record tensiometer pressure potentials on the field
form entitled " Tensiometer Sampling Accord". See Attachment 12.2.

f

11.0 PA0CidJAir Completion of Duties,

11.1 Clean field equipment.

11'.2 Replace and report any broken or damaged items.

11.3 dake copies of field form and give the original data to document
control. Transmit copies of the field forms to tne SH.

,.

12.0 AITACHAENTS
'

12.1 Tensiometer checklist

12.2 -Tensiometer = Sampling Record

12.3- Figure 1: , Component Parts of a Tensiometer

12.4 Figure 2 and 3: Removing Air from Tensiometerv

12.5 Figure 4: Adjusting the ifacuum Gauge Dial

'

13.0 A2F2 RidCE,$,

-13.1 A11maras, R. R. ,= 1965. Bias, in C. A. Black, ed. , " Methods of
Soil Analysis", Agronomy Monograph No. 9, Part 1, Madison,
Wisconsin, American Society of Agronomy, pp. 24-42.

13.2 Krumoein, W. C., - and F. A. Graybill, 1965. An Introduction to
Statistical Models in Geology, McGraw-Hill, New fors, New fork,

|- ~ pp. 111-161.-

q
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9
location identification

Tensiometer checklist: l ate:
f;ame:

Tensiometer tubes:

Length: 6" Quantity:
12"
18"
24"
30"
36"
42"
98"
60"

Other:

Vacuum dial gauges:

Quantity: Condition:_.

I I
Ceramic tips:

Quantity: Condition:..

Reservoir fill caps:

Quantity: Condition:

Installation equipment: 4' soil auger:
insertion tool:

1/4" soil screen:
vacuum hand pump:

other:

Comments:

Attachment 12.1 - Tensiometer equipment checklist
,
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TENSIOMETER SAMPLING RECORD ;

!

SITE ID

LOCADON ID

SAMPLE ID TEN 90 METER DEPTH PRESSURE POTENTIAL
(INCHES ) (CEtmBARS)

1

2.

3.

4

| I

5.

6.

7.

8.
_

9.

10.

COMMENTS: -

FIELD REP. (S ):

ATTACHMENT 12.2

JE G- AL-ENO-13 ( 6/ 8 H
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g RESERVOIR BUTTON
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| DEPTH LABEL

SM'S
PORT. MOLDED INTO

f '('4 SIDE WALL OF
A BODY TUBE
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VACUUM DIAL G AUGE
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l

CERAMIC SENSING TIP
__

| N)

|

,

FIGURE 1
CONPONENT PARTS OF A TENSIOMETER;
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FIGURE 2

FlLLING TENSIONMETER TUBE BY INDUCING VACUUM
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FIGURE 3

REMOVING AIR FROM TENSIOMETER
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SCREW gg 7

,

/
'
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,

,
-

.

10 90
O

*OSCREWDRIVER

Plf4

o
L; TURN CLOCKWISE IF Polt4TER

' IS READING TOO HIGH
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40 60
30 70,

DIAL G AUGE --20 80 ,
,

~

ADJUSTING io 90
SCREW

,o,@ 100

PIN

TURN COUNTERCLOCKWISE IF
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FIGURE 4

ADJUSTING THE VACUUM GAUGE DIAL

,
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BATCH AND COLUMN LEACH TESTING SUPERSEDES

PAGE 1 OF c;

1.0 PURPOSE,

To provide standard instructions for personnel conducting batch and
col umn leach tests on uranium mill tailings, soils, sediments, or
combinations thereof.

2.0 SCOPE

This procedure establishes guidance for setting up and conducting
batch or column leach experiments. In addition, criteria are set
forth that address record keeping, instrument calibration, and the
various data necessary to allow ' reconstruction of the experiments at a
later date by people who were not associated with the original work.

.

3.0 PROCEDURES-s*

(}
Collect soil, sediment, or tailings samples using clean utensils and
sample containers. The methodt for cleaning will be dependent upon
the components of interest (e.g., samples collected for organic
analyses should not come in contact with plastic, etc.). Logs cf test
pits and core holes shall be prepared as per ADM, Section 14.1.4

3.1 Moisture content determination

a. A 100g honogenized aliquot of each sample will be weighed,
even dried at 100 and reweighed per ASTM Method 2216 ( ASTM
Annual Book of Standards,1984, Volume 04.08, Soil and Rock).

b. Record the results in the laboratory log book.

3.2 Batch leach experiments

Batch leach experiments will be according to the f oll owi ng
procedure (modified from ASTM Standard Test Method 4319-83):

3.2.1 Apparatus:

a. Pyrex glassware or FEP TFE ( te fl on) beakers,
centrifuge tubes, flasks, etc.; cleaned by washing
with a laboratory detergent, rinsed a minimum of

% three times in deionized water (ASTM Class 11 orb better) and air dried.

b. Centrifuge (min, cap 1400g) or filtering apparatus. )
1

'F A- At -0 A.o n I a t a vi
- - - _ _ -
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c. Laboratory shaker or rotator.

d. Analytical balance.
,

'
e. Laboratory log book.

3.2.2 Solutions j

a. Site specific waters, synthetic groundwater or
lixiviant solutions can be used as a leach medium. I

b. Prepare synthetic groundwater or lixivient solutions
using reagent grade chemicals,

c. Record masses of chemicals and volumes of liquid used
in making the solutions in the laboratory log bock.

3.2.3 Procedure:

a. Based upon the results of the moisture content
determination, weigh out the equivalent of 75g 4 5g
(dry weight) of sample and record the weight (nearest
0.01 g) .

. b. Introduce about 300 mL of solution into the sample
container. The actual volume (ml) of lixivient

- should be four times the weight of the solid sample
in grams.

c. Shake the contents of the vessel to ensure contact
between the liquid and solid phases. Place the
vessel on a l aboratory shaker / rotator and gently
agitate for- a minimum of two , hours per day for a
minimum of three days.

d. -At the end of the contact period,-centrifuoe (minimum
'

1400g) or filter (maximum 0.45 mm pore size) the
lixiviant solid sanple mixture. One hundred mL of

the solution will be acidified to,)pH 2.0 with HNO3
and placed in refrigerated (4 storage. The
remainder of the solution will be refrigerated (4'C)
without treatment and' will have the f ollowing
parameters measured 'uoon it wi thin one hour of
collection: pH, Eh (Redox Potential), and electrical
conductivity.

3.3 Column leach experiments :

3.3.1 Apparatus:

a. 4" diameter by 12" long polycarbonate cylinders with
\ either rubber stoppers or machined fittings to seal

,

JEG- AL-Q A- 21 18/ 871
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each end. The lower end seal will be breached by an
exit tube with a stopcock or other means to control
flow. The interior end of this exit tube will be
protected from soil sample intrusion by an inert *
filter. The cylinders and all associated apparatus
will be washed using a laboratory detergent and will
be rinsed a minimum of three times with deionized
water ,( AsiM Class !! or better) and air dried.

3.3.2 Solution

a. Deionized water ( ASTM Class 11 or better)
b. Synthetic or natural groundwater $
c. Lixiviant solutions

3.3.3 Procedures

a. The solid sample mixture will be packed into
columns to a depth of 10 inches. The upper u
inches of the col umn will serve as a fluic
reservoir. The tailings should be packed into the
column in ten lif ts. The density should prgduce otransmissivity of 10-3 to 10-b cm sec . In r
the event that lixivia'ts are to be adderi in their .

dry form, measured amount should be either mixed in .#m() with the solids or added as a liyer to the top of the
solids column.-

b. A deioni2cu water, lixivient, or selec ted specific
water reservoir will be connected to the top of the
columns and the solids will be allowed to come to
saturation. At saturation, the flow rate will be
controlled at one pore volume per day by adjusting
the exit flow. The head should be adjusted to ensure
a ininimum flow rate of one pore volume per five days.

c. The experiment will be concluded at the end of 20
days (or a specified number of pore volumes).
Samples will be collected for analysis af ter elution
of the following pore volumes: 2, 5, 10 and
immediately before termination of the experiment,

d. Sample aliquots will be collected directly from the
effluent stream. A 100 mL aliquot will be collected,'

acidified to pH 2.0 with HNO3 and refrigerated
(4*C). This will be followed by the collection of a
200 mL aliquot which will be refrigerated until
collection for analysis. The pH, Eh, and electrical
conductivity will be measured on this second sample
aliquot.

O

1JEQ+ AL-Q A- 21 ( 6/ 80
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0 4.0 _ RECORDS

In order to document the activities associated with each testing a,
laboratory notebook will be maintained. This notebook will contain
the following information:

A. Instrumentation calibration
1 pH meter - listed by number or description

a. Date and time of calibration
b. Standard used as set point
c. Readings for other known pHs
d. Slope factor

2. Redox potential (Eh) meter - listed by number or description
a. Date and time of calibration'

ti . Standard used as set point,.
~

c. Readings for other known Ehs

3. Conductivity meter listed by number or description
a. Date and time of calibration
b. Conductivities of standards

B. Solid sample moisture content
1 Date and time of determination
2. Sample number and description

Os .
4 Drying-time and temperature
3. Mass of sample before drying

5. Mass of dry sanple
6. Calculated percent moisture

C. Effluent characteristics
1. Date and time of sample collection
2 Sample number and description
3. Physical description - clear brown, cloudy yellow, etc.
4 Chemical parameters measured at time of collection -

dependent upon type of experiment,
a pH
b. Eh
c. Conductivity
d. Excess lixivient
e. Alkalinity
f. Any other parameters that may be specific to the type of

experiment

5.0 REFERENCES

ASTM,1984, Method 02216, Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil Aggregate Mixtures; Vol. 04.08, Soil,

| and Rock, Building Stones; ASTM,1916 Race St., Philadelphia, PA.
,

v

L
-

1 J EG- AL-Q A- 21 ( B/ 87) -
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ASTM,1984, Method 4319, Distribution Ratios by the Short-Term Batch
Method, Vol. 04,08, Soil and Rock, Building Stones; ASTM,1916 Race
St., Philadelphia, PA.

.

F

O

_4k-Prepared By: / _/ f i

Reviewed By: f /.c
"

esV Manage

* l M A g
,,

- Reviewed By: j u
L 7 ua ity . ssur ric Manager

n .'

Approved By: . , 4+ -'

h. 43roject Manager
~

i
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DATE 8/29/90
EFFE N E 9/10/90FIELD MEASUREMENT OF WATER SAMPLES FOR

TEMPERATURE, CONDUCTIVITY, pH, ALKALINITY, SUPERSEDES
AND TOTAL ACID PAGE 1 OF 16

,

1.0 M EQiE

To provide procedures by which field determinations for temperature, pH,
conductivity, alkalinity, and total acidity will be performed and
documented.

2.0 KQfE

These procedures are applicable to members of the TAC and its contractors,
subcontractors with responsibilities and duties for the field measurements
of collected water samples prior to shipment to the ana1ytical laboratory.

,

3.0 [D.VIPMENT
'

3.1 Pumps

O 3.2 Hoses / Tubes

3.3 pH Meter & Electrode with ' slope" adjustment feature and with
temperature compensator.

3.4 Conductivity Meter & Electrode with thermometer.

3.5 Thermometer.

3.6 Magnetic Stirrers and Magnetic stitring bars (Available at
Laboratory)

3.7 Titrator

3.8 filter Apparatus and filters

3.9 Erlenmeyer Flask: 125 mL (Available at Laboratory)

3.10 Volumetric Flasks, Class A:
100 mL are required only if (Available

100, 250, 500, and 1000 mL
at Laboratory) All but preparing
solutions listed in 4.0.

3.11 Graduated Cylinder: 50, 100, 250, and 500 mL ( Available at
Laboratory) All but 100 mL are required only if preparing solutions
listed in 4.0.

,

.

JE o- AL-0 A-t 0 ( BI 67)
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(3
V 3.12 Beakers: 150, 250, and 400 mL (Available at Laboratory) Required

only if preparing solutions listed in 4.0.

3.13 Sample Bottles: 250, 500, 1000 mL(orU.S. equivalents)

, 3.14 Coolerw/'blueice'orequivalent

3.15 Parafilm or its equivalent

|
4.0 REAGENTS & SUPPLIES

NOTE: Whenever required by the procedure, JEG purchases and uses prepared,
calibrated and certified solutions from chemical supply firms. The
following are listed in the event certified solutions are not readily

Iavailable or are used whenever procedure parameters do not require use of
certified solutions. In the event that solutinns require preparation, they
will be prepared at the laboratory before going into the field, items 4.12
through 4.21 are required only as needed.

4.1 Potassium Chloride: KC1. Reagent Grade. Purchased from chemical
supply firms.

4.1.1 0.2 M Potassium Chloride: 0.2 M KC1 Standard Solution
(vguivalent to 24,820 umhos/cm and 14,910 mg KC1/L). Weighc'

('s; out 14.91 grams of KC1 crystals into a 1000 mL volumetric
flask containing 750 mL of distilled water. Mix solution
to dissolve KC1 salt. Add distilled water to 1000 mL mark,
stopper flask, and mix solution well. Store solution in a
polyethylene or glass bottle labelled with '24,820 umhos/cm:
14,910 mg KC1/L", 'O.2 M KC1: 14.91 g KC1/L distilled
water", date, and preparer's initials. Make all dilutions
from this bottle.

Conductance of KC1 Solutions 0 250 C.*
Concentration Conductance fumho/cm)

21 EPE Ecuivalent &rtific
149.850.0 -----

0.0001 7.5 149.43 14.94
0.0005 37.3 147.81 73.90
0.001 74.6 146.95 147.0

! 0.005 373 143.55 717.8
0.01 746 41.27 1,413
0.02 1,491 138.34 2,767
0.05 3,728 133.37 6,668
0.1 7,455 128.96 12,900

0.2 14,910 124.08 24,820

0.5 37,276 117.27 58,640
,

! 1.0 74,551 111.87 111,900

o
Q *From Reference 12.1. See 12.0.

i
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') 4.2 kcl-A Solution: Pipet 10 mL of the 0.2 H KC1 Standard Solution into
a 200 mL volumetric flask containing 150 mL of distilled water and
mix solution well. Add distilled water to 200 mL mark of flask,
stopper flask, and mix solution well. Label flask as " kcl A",
"1,413 umhos/cm", "10 mL of kcl Standard Solution / 200 mL of
distilled water", date, and preparer's initials.

.

4.3 kcl B Solution: Pipet 10 mL of the KC1 Standard Solution into a 100
mL volumetric flast containing 70 mL of distilled water and mix
solution well. Add distilled water to 100 mL mark, sto>per flask,
and mix solution well. Label flask as "KC1 B", 2,767 umios/cm",10
mL of KC1 Standard Solution /100 mL of distilled water", date, and
preparer's initials.

4.4 kcl C Solution: Pipet 25 mL of the KC1 Standard Solution into a
100 mL volumetric flask containing 70 mL of distilled water and mix
solution well. Add distilled water to 100 mL mark, stopper flask,
and mix solution well. Label flask as " kcl-C", "6,668 umhos/cm",
"25 mL of KC1 Standard Solution /100 mL of distilled water", date, i

and preparer's initials. 1

4.5 kcl D Solution: Pipet 50 mL of the KC1 Standard Solution into a
100 mL volumetric flask containing 40 mL of distilled water and mix
solution well. Add distilled water to 100 mL rark, stopper flask,

q and mix solution well. Label flask as " kcl-DN *7,446 unshos/cm",
V "50 mL of KC1 Standard Solution /100 mL of distilled watsr", date,

and preparer's initials.

4.6 Hydrochloric Acid: HC1. 36.5 38",, 12 H (~12 B); Reagent Grade.
Purchased from chemical supply firms.

4.7 Nitric Acid: HNO . 70%, 16 H (-16 B); Reagent Grade. Purchased3
from chemical supply firms.

4.8 Sulfuric Acid: H SO . 98%, 18H(-36h);ReagentGrade. Purchased2
from chemical supply firms.

4.9 Sodium Hydroxide: NaOH. Reagent Grade. In pellet form. Purchased
from chemical supply firms.

4.10 -1 N NaOH Solution: Add 40 g of reagent grade Sodium Hydrcxide '

pellets to a 1000 mL volumetric flask containing 900 el of
distilled water or its equivalent and swirl solution to dissolve the
NaOH pellets. Cool solution in an ice water bath. Abd distilled
water to the 1000 mL mark, stopper flask, and mix solution wel'l.
Store solution in a polyethylene bottle labeled with %18 NaOH",

t"40 g Na0H/1000 mL of distilled water , date, and preparer's
initikis. Prepare fresh solution every 30 days and add new date.

4.11 1.6 H NaOH. HACH cartridge. Purchased from chemical supply firms.
(] -

v 4.12 0.16 H Ha0H. HACH cartridge. Purchased from chemical supply firms.
|

\

f

1
-



!

^

JE
JACOBS ENGINEERING GROUP INC. srcm u ,1. w

Altu^.UER:'Ud CPERATICNI PAGE 4 OF 16
{

pJ 4.3,3 pH ) hffer Solution: Certified as 10.02 H units and with
ex)lration date. Purchased from chemical suppi firm. Supplied in
ta?let or NOTE: Prepare f esh before use as
instructed. powder form.Discard solution after use.

4.14 pH 4 Buffer Solution: Certified as 10.0? pH units and with
expiration date. Purchased in solution form from ehemical supply'

firm. NOTE: Discard any solution whose expiration date 1as
olapsed. y

4.15 pH 5 Buffer Solution: Certified as 10.02 pH units and with
expiration date. Purchased in solution for.n from chemical supply
firm. NOTE: Discard any solutfoa whose expiration date has

'
- elapsed.

4.16 pH 7 Buffer Solution: Certified as 10.02 pH units and with
,

expiration date. Purchased in solution form from chemical sup)1y
firm. NOTE: Discard any solution whose expiration dato las'

elapsed.i

4.d pH 10 Buffer Solution: Certified as 10.02 pH units and with
expirat. ion date. Purchased in solution form from chemical sup)1y'

firm. NOTE: Discard any solution whose expiration date las

elapsed.

O 4.18 pH 12.45 Duffer Solution: Certified as i0.02 pH units and with'

V expiration date. Purchased from themical supply firm. Supplied in
powder form. NOTE: Prepare fresh before use as instructed.
Discard solution after use. Due to the instability of this high pH>

buffer solutien, prepara this buffer solution fresh as norded and do
not store.

', 4.19 Distilled Water or Deionized Water

4.20 Masking Tape, Nylon Tape, Electricians Tape, and Magic Marker, t

4.21 Plastic Sheet and Aluminum foil.

4.22 t, int-freeTissue(s).

4.23 Data Collection Sheets: Witer Quality Sampling Record forms,
Chain-of-Custody Forms, and Sample Collection Procedures.

5.0 EROCEDURE: F,teld Measurements of a Cg_QectedJater Serpig

5.1 Whenever practical, final field measurements are to be taken after.

at least three (3) borehole volumes have been pumped from the well
and as close to the tire of samplin0 as is postible.

.O
1

. -
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5.2 Field measurements to determine temperature, conductivity, and pH
are performed on a water sample as it is being collected and are to
be recorded on Attachment 16.1.10.2.

5.3 Alkalinity is determined on an aliq%t of the raw water sample and
. prior to shipment of the sample to the laboratory. Titration
volumes at a specified pH are observed and rer.orded on Attachment'

16.1.10.2, page 3 of 4. Known alkalinity solu %on data are observed
: i and recorded on Attachment 16.1.10.3.
>

5.4 Totui Acid determinations are performed on sel u ted groundwater or
| lys I.MW (pore water) samples. This data is recorded in the

'COWoDW portion of Attachment 16.1.10.2.;

6.0 EBOCEDURE: Temp 3 giure Measuremeni

A conductivity t> car snd electrode with a thermometer built into the
e' voie are sin agly recommended for this procedure.

)ean tAcroometer by washing it in a solution of mp and water.,.

U:e L brush to scrub the thermometer. Rinse thermonMe well with
distilled water and blot dry with lint free tissue (sb

6.1.1 NOTE Always blot dry thermometer and elecuu e with
(7-) issue. Water droplets remaining on these pt@s may

ddte or otherwise affect measurement data. M 61ngv
.

| proh' with tissue may result in warming the thermomow 1r
proda > an electrostatic charge on the electrWe an/. n
'jiretc y alter meter readings.

6J.2 If Corductivity Meter has a thermometer built into ine
elect. rode, use instructions of 6.1.

,

6.2 A combination conductivity temperature probe is used in the f' eld.
This thermometer must be checked against a lat grade mercury
thermometer at least once a month. At the same time, the
conductivity meter is also tested for accuracy, using the following
M virE 7.

6.2.1 !-oc.= approximately 30 mL of lab prepared KCL solution of
4.3 asove ink a cleac beaker. Place the clean
tempot 'ture comiuctivity probe into the solution. Place
the bee m in an ice bath, and using a lab grade mercury
thersoms %r, chill the solution to as near Oo C as
possible. M't should be placed on the ice to reach this
low temperaturo .

6.1.2 When the KCL solttion has reached a maximum of 3o C, read
and record the tei Serature from the lab thermometer and the
meter.

( Alsa read and rece'd the conductance.

-_

,
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NOTE: If meter has an automatic temperature compensator (ATC), turn
off ATC or turn dial to "0." Do not use AT[ for this telt,

6.2.3 Remove the beaker from the ice bath to allow it to warm.
Continue reading and recording temperature pairs as well as.

conouctance at least every 2e C up to 25o C. Remove
thermometer from the beaker, clean with distilled water,
pat dry with tissue (s) and store.

6.2.4 Remova temperature conductivity pivbe from beaker, rinse
with distilled water, and blot dry with tissues. Pour
approximatcly 20 mL of the other three KC1 standards (at
room temperature) into four separate clean beakers.
Measure and record the conductance of each solution, being
sure to rinse and dry the probe between measurements.

6.2.5 Remove temperature-conductivity probe from the final
beaker, rinse with distilled water, dry with tissue (s) and
store.

6.2.6 Using the data from 6.2.2, 6.2.3, and 6.2.4, plot lab
thermometer temperature versus meter temperature on
arithmetic

p graph paper. Plot meter temperature versus meter
d conductivity

and meter conductivity versus known conductiv1ty on
4rithmetic
graph paper. Submit the data and graphs to the water
sampling
.nanager.

6.2.7 The meter is now ready for measuring temperature and
conductance in the field. '

'

6.3 Insert the dry and clean thermometer into the flow-through cell.
Allow the temperature to stabilize. Record the temperature
measuretants periodically on Attachment 16.1.10.2 throughout the
time of pumping.

6.3.1 Place the flow through cell close to the wellhead. Be sure
to keep the cell and discharge hose / tube out of direct
sun' light.

6.3.2 Use the temperature data to adjust the pH temperature
* compensator.

6.4- When the sample bottle is full, shut- off the pump, and carefully
#

withdraw the thermometer from the flow-through cell. NOTE: If7

water
O sam)1e louks " dirty" and contains residue that will not be removedU witi distilled water, clean thermometer probe as stated in 6.1.

,

u. s t
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L@' 6A Rinse thermometer probe with distilled water and blot dry with
lint free tissue (s). The probe is now ready fcr another water
sampling activity or storage.

6.5.1 If the probe is to be stored, place it in its carrying
case. Label with " clean", date, and initials.

,

6.6 Clean equipment as described in 8.8 through 8.10 of Section 16.2.1.

6.7 If Conductivity, pH, Alkalinity, or Total Acidity determination is
required, proceed with 7.0, 8.0, 9.0, or 10.0,

6.8 To prepare sample for filtration (if required), preservation (if
required), and shipment of samples to the analytical laboratory,
proceed with 12.0 of Section 16.2.1.

7.0 PROCEDURE: Conductivity Measurement

A Conductivity Meter and electrode with a thermometer built into the
electrode is strongly recommended for this procedure. B9cause conductivity
measurement instruments and instrument operation instructions vary with
each manufacturer, the analyst is advised to use the specific instructions
for instrument operations that are provided with the conductivity meter to
be used by the analyst.

O, ,
,

If not already performed, test conductivity meter as described in *cction
6.2.

7.1 Remove electrode and cable from carrying case, rinse well witn
distilled water, and blot dry with tissue.

7.1.1 Always blot dry electrode with tissue. Water droplet (s)
remaining on the electrode may dilute or otherwise affect
conductivity measurement (3). Rubbing electrodes with
tissue may also produce electrnstatic charges on the
electrode and thus directly alter meter readings.

7.2 Insert clean and dry electrode / cable into the flow-through cell
before water sampling is to begin. Read sample conductivity and
record value(s) periodically throughout the sampling period and
especially just after sampling is completed.

7.3 Withdraw electrode and cable, rince well with distilled water, and
blot dry with tissue paper. Electrode / cable now ready for another
sampling activity or storage.

7.3.1 Iabel with " clean", date, and initials if electrode is to
be stored.

p,,,

Q

1
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7.4 if pH, Alkalinity or Total Acidity determination is required,^

- proceed with 8.0, 9.0, or 10.0. If pH, Alkalinity or Total Acidity.

determination .11391 required, proceed with 12.0 of Section 16.2.1.

7.4.1 To prepare water sample (s) for filtration (if required),
preservation (if required), and shipment to the analytical.

laboratory, proceed with 12.0 of Section 16 2.1.

7.5 Check Attachment 16.1.10.2 to make sure that til of the required
sampling data has been recorded.

( 7.6 Proceed with 12.9 of Section 16.2.1 to complete required duties.

8.0 PROCEDVRE: oH Measurement

A pH meter and electrode with a temperature compensator and a slope
adjustment feature are strongly recommended for this procedure. Because

[ pH measurement instruments and instrument operation instructions vary with
each manufacttirer, the analyst is advised to use the specific instructions
for instrument operations that are provided with the p!I meter to be used
by the analyst. The meter and electrode can be readily adjusted to the
temperature of the sample solution and can be calibrated with pH buffer
solutions so that the analyst may easily and quickly work with samples

__ n having a pH range of 1-4, 4-7, 7-10, or >10.
-

8.1 Rinse the pH electrode with distilled water and blot dry with
lint-freetissue(s).
8.1.1 Always blot dry pH electrode with-tissue. Water droplet (s)

remaining on the electrode may dilute or otherwise affect
measurement data. Rubbing electrodes with tissue may
result in producing an electrostatic charge on the

_ electrode and so directly alter the meter readings.

8.1.2 When not using pH meter / electrode, always place pH
electrode in a container of pH 4 buffer solution and seal

- with parafilm or its equivalent.
-

8.2 Prior to performing pH measurements in the field or in the lab, at
least once per quarter, test the pH meter and Electrode: Determine
Temperature and pH. The description below is for a meter with an
Automatic Temperature Compensator (ATC). For meters not equipped
with an ATC, the procedure is the same.

8.2.1 Prepare a pH 5.0 buffer solution as described on the pH
tablet bottle and label as "pH 5.0 Buffer Solution", add
date, and write initials on bottle.

8.2.2 Pour 30 ml. of pH 5.0 buffer solution into each of three

O (3) beakers labelled as "A-pH 5.0" (beaker A), "B-pH 5.0"
(beaker B), and "C-pH 5.0" (beaker C).

_ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _ __ _ _ - _ _ . _ _ _ _
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% 8.2.3 Place beaker A in an ice water bath, beaker B on the lab
bench, and beaker C in a hot water bath. Allow beakers
10 15 minutes to acclimate to their media. Swirl beakers
to mix solution.

8.2.4 With automatic temperature compensator (ATC) off or dialed i,

t' "0", place a clean and dry pH electrode and a clean and
dry lab thermometer into beaker A. Read pH to the nearest
0.01 pH units and temperature to the nearest 0.lo C.
Record pH and temperature on Attachment 16.1.10.1.

8.2.5 Withdraw electrode and thermometer, rinse each with distilled
water, and dry with tissue.

8.2.6 Repeat 't.2.4 and 8.2.5 with beaker B.

8.2.7 Repeat 8.2.4 and 8.2.5 with beaker C. Store clean electrode
as stated in 8.1.2. Store clean thermometer as stated in
6.5.

8.2.8 Plot pH and temperature data on semi-log graph paper (pH
versus temperature). Attach this data to Attachment
16.1.10.1.

p 8.2.9 Unless foregoing data indicates that pH meter / electrode are
Q not operating properly, pH 7.eter/ electrode is ready for

sample collection trip in the field or laboratory work.

8.3 Calibrate the pH meter and electrode with standardized pH buffer
rolutions. NOTE: See 4.13 to 4.21,

8.3.1 If pH meter has a slope adjustment feature, calibrate ]H
meter and electrode with buffer solutions which bracket tie
sample pH.

A. Set ATC on pH meter to the temperature of the water
sample. Use temperature data from 6.3. Alternatively,
if the pH meter does not have an ATC, chill the pH buffer
solution (s) to equal the water sample temperature,

B. To calibrate pH meter / electrode for pH 4-7 range, insertt-
clean and dry pH electrode into a labelled beaker
containing a frest solution of pH 7 buffer. Measure pH.
Adjust pH reading to 7.0. Withdraw electrode, rinse with
distilled water, and blot dry with tissue. Insert clean
and dry pH electrode into a labelled beaker containing a
fresh solution of pH 4. Measure pH. Adjust the slope to
give a pH reading of 4. Withdraw electrode, rinse with
distilled water, and blot dry with tissue.

m o To calibrate pH meter / electrode for pH 1-4 range, use
W pH 1 and pH 4 buffer solutions. Use pH 4 buffer

|

~
_
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q
Q solution instead of pH 7 buffer solution and pH 1

instead of pH 4 as stated in B. above,

o To calibrate pH meter / electrode for pH 7-10 range,
use pH 7 and pH 10 buffer solutions. Use pH 7 buffer
solution and pH 10 buffer solution instead of pH 4 as
stated in B. above,-

o To calibrate pH meter / electrode for pH 10 12.45
range, use pH 10 and pH 12.45 buffer solutions. Use
>H 10 instead of pH 7 buffer solution and pH 12.45
suffer solution instead of pH 4 as st&ted in B.
above.

C. Insert clean and dry pH electrode into a labelled beaker
containing a fresh solution of one of the buffers which
bracket the sample. Measure pH. Withdraw electrode,
rinse with distilled water, and blot dry with tissue.
Repeat with the other buffer which brackets the sample,

o If pH is within 10.02 units, depending on
certification
of pH buffer solution, proceed with 8.4 and with pH
measurements of water samples.

(~3 o If pH is not within 0.02 units, depending on
t_) certification of pH buffer solution, repeat A, B, and

C until pH meter / electrode gives repetitive readings.
Repeat at least twice. If pH meter or electrode does
not work- satisfactorily, see Troubleshooting
Instructions for pH meter and electrode.

8.3.2 If the oH meter does not have a slope adiustment feature, set
ATC on pH meter to the temperature of the water sample. Use
temperature data from 6.3. Alternatively, if the pH meter
does not have an ATC, chill the >H buffer solution (s) to be
used for the calibration or cali) ration checks to equal the
water sample temperature.

A. Insert a clean and dry pH meter into a pH 7 buffer
solution. If necessary, adjust pH meter to 7 or pH
reading on pH 7 buffer bottle. Record pH meter reading.
NOTE: Record all pH readings on Attachment 16.1.10.2.

B. Withdraw probe, rinse ) robe well with distilled water,

and blot probe dry wit 1 tissue paper.

C. Repeat A and B.

D. Insert clean and dry pH probe into the sample solution,
obtain pH reading, and record pH reading,

b,

_ _. _.
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n
V E. Repeat 8.

F. Insert clean and dry pH probe into a pH buffer solution
that best approximates the pH of the sample solution.
Obtain and record pH reading.

*

G. Repeat B.

H. Repeat A and 8. NOTE: Analyst should determine when
and how often 1) pH meter should be recalibrated with pH
7 buffer solution, and 2) pH buffer solution that best
approximates the sample pH should be used.

1. Analyst should continue with sample (s) until all of pH
data has been obtained and recorded. Use A through H.

8.4 Insert clean and dry pH electrode into the flow through cell soon
after well pumping has begun. This will eliminate or reduce pH
meter drift.

B.5 If the pH meter has an ATC, adjust the temperature setting on the pH
nter to the temperature of the sample solution. NOTE: Use
temperature measurement data from 6.3.

8.5.1 Alternatively, if the pH meter has no ATC, reduce the
temperature of the pH buffer solutions when calibrating thee
pH meter.

8.6 Read pH and record measurement within five (5) minutes or after
drift has ceased, whichever is sooner. Rinse and blot dry
electrode. If possible, perform pH measurement at least three (3)
times during the purging of the well.

8.7 Periodically during purging, check accuracy of the pH meter with
buffer solution s) that bracket the sample solution and adjust pH
meter as needed(according to 8.3.1 or 8.3.2.

8.8 When- purging is completed, withdraw the electrode from the flow-
through cell, rinse the electrode with distilled water, and blot dry
with tissue (s). Measure the final pH of each of the two- (2)
bracketing buffers, being sure to clean the electrode between use of
the buffer solutions.

8.8.1 If the meter is accurate within 0.10 units of each buffer,

record the results on Attachment 16.1.10.2. Proceed to
8.9.

8.8.2 If the meter is inaccurate (greater than 0.10 units
variance with either buffer) recailbrate the meter.
Continue purging and recording 'pH of the sample for at
least four (4) to eight (8) liters of sample. Return to

p 8.7 and repeat until consistent pH reading within 0.10
V units is achieved.

I
\

_ _ _ - _ _ _ _ _ - _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ - - _ _ _ __ _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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8.9 When a sufficient volume of sample has been collected in the sample
bottle, remove hoses and pumps from the well hole.

8.10 Clean pH electrode: rinse with distilled water and blot dry with
tissue, pH electrode now ready for another sampling activity or

_

storage. To store electrode, see 8.1. Label with " clean", date,
and initials.-

8.11 Clean equipment as described in 8.8 through 0.10 of Section 16.2.1.

8.12 Check Attachment 16.1.10.2 to make sure that all of the 1,ampling
data has been recorded on the form.

8.13. If Alkalinity or Total Acidity determination is required, proceed
with 9.0 or 10.0 respectively.

8.14 To prepare sample for filtration (if required), preservation (if
required), and shipment to the analytical laboratory, proceed with
12.0 of section 16.2.1,

9.0 PROCEDURE: Alkalinity Measurement

Alkalinity determination (total carbonate) is performed on an aliquot of
the ra,., unfiltered, and unpreserved water sample by titration of the_n

( sample with an acid and measured by a pH meter.
v

9.1 Fill in all sample information on Attachment 16.1.10.2, page 3 of 4,
NOTE: Record all procedure information on Attachment 16.1.10.2,
page 3 of 4,

9.2 Wash the Erlenmeyer flask (s) and volumetric flask (s), to be used for
this determination, with soap and water. Rinse the flasks THREE (3)
times with 20 mL of distilled water. Discard rinses. Set flasks
upside down to drain. After 10 minutes, remove remaining water
droplets by shaking flasks vigorously.

9.3 tonnect clean pH electrode to the pH meter and rinse electrode well
with distilled water and blot dry with tissue.

94 Calibrate the pH meter / electrode as described in 8.3 and store
*

electrode as described in 8.1.

9.5 Without too much splashing or other vigorous agitation of the water
sample, carefully pour the water sample into a labelled 100 mL
volumetric flask. Add water sample to the 100 mL mark. NOTE: Pour
sample down the side of the flask.

9.6 With as little agitation as possible, carefully pour the water
sample from the flask into a labelled 125 mL Erlenmeyer flask. If

n available, add a magnetic stirring bar, turn magnetic stirrer on,
| V

| _
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o
and stir sample slowly. Record sample aliquot volume on Attachment
16.1.10.2, page 3 of 4,

9.7 Insert the pH electrode into the sample and suspend the electrode in
the water sample. Adjust the ATC on the pH meter to the temperature
of the water sample. Determine sample pH and record value.,

9.8 Place a 1.6 H H,504 cartridge in the titrator. Record the titrant
lot number of the cartridge (on Attachment 16.1.10.2). Eject a few
drops of titrant from the titrator tip, wipe tip with a clean
tissue, and reset the counter to "0000".

9.9 While gently stirring the sample, titrate the sample with acid by
turning the titrator delivery knob. Obtain pairs of pH and
alkalinity readings at each pH value listed on Attachment 16.1.10.2,
aage 3 of 4. NOTE: The alkalinity value at the inflection point
aetween pH 5 and pH 4 will be determined by the Site Hydrologist.
The volume in mL equals digital titrator reading divided by 800.

9.9.1 Alkalinity titration endpoints depend upon the total
alkalinity concentration. The following endpoints will be
used:

Alkal inity End Point -

r- 0-30 mg/L pH 5.1

i) 31-150 mg/L pH 4.8
'

150 mg/L pH 4.5

9.9.2 When the titration is complete, check pH meter calibration

(See 8.3)fer
If the meter is accurate within 0.2 units of.

each buf value, record the results on Attachment
16.1.10.3. If the meter is inaccurate (greater than 0.2
units of each buffer value), recalibrate the meter and
repeat the alkalinity test.

9.10 Repeat this procedure with a second Tech Rep performing the
titration on a fresh aliquot of water sample.

9.11 Calculate the relative error (R.E.) as:

(X, - X ) x 100%2
,

X,

Where X, is the first alkalinity measurement at pH endpoint, X iS2

the second alkalinity measurement at pH endpoint, and X, is the
lesser of X or X -i 2

9.12 If the percentage error is greater than ten percent (>10%), repeat
the foregoing procedure until two (2) consecutive measurements are

p within 10% relative error.
1 O
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O''v 9.13 Perform alkalinity determinations on three (3) known solution (s)
submitted to JEG by a quality control laboratory and record the pH
and alkalinity values on Attachment 16.1.10.3. When performing this
procedure, the standard solution identification, site
identification, alkalinity test kit identification, pH meter
identification, date, and Tech Rep name mst be filled out on

*
Attachment 16.1.10.3. Send this attachment to the Quality Control
Laboratory

9.13.1 Send a copy of Attachment 16.1.10.3 to the Data Manager who
will record this data on a form similar to Attachment
16.1.10.3 provided by a quality control laboratory.

9.13.2 Field alkalinity values and known solution values must
agree within 10% of each other or the fleid test will have
to be repeated until the values are accurate.

9.14 To prepare the sample (s) for filtration (if required), preservation
(if required), and shipment, proceed with 12.0 of Section 16.2.1.

9.15 If Total Acidity is required, proceed with 10.0.

9.16 To complete duties, proceed with 12.9 of Section 16.2.1.

10.0 PROCEDURE: Total Acidity

(")' This procedure is performed on selected groundwater or lysimeter (pore
water) samples to determine the total acidity of the solutions and to
determine the acid-neutralizing potential of carbonate materials within
silty soils or sediments.

Diaital Titration with HACH Cartridag

10.1 Record site identification, location identification, date, and all
titration data under " Comments" on the Soil Water Sampler Data
Record, under " Notes" of Attachment 16.1.10.2, or on a separate data
sheet.

10.2 Calibrate the pH meter / electrode as described in 8.3 and store pH
electrode as described in 8.1.

f

10.3 Rinse a 100 mL graduated cylinder and a 125 mL Erlenmeyer flask with
distilled water. Place cylinder and flask upside down to allow
excess water to drain. Remove residual water droplets by vigorously
shaking the cylindar and flask. NOTE: If a 100 mL cylinder is

| unavailable, use a 100 mL volumetric flask.

! '10.4 Carefully pour a 100 mL aliquot of the unfiltered water sample into
| the graduated cylinder and then carefully pour the sample into the

125 mL titration flask. NOTE: Pour sample down the side of the
cylinder and flask.

Ov;

|

|

l
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9 10.4.llf necessary, use a sample aliquot of less than 100 mL to
perform a second titration.. NOTE: Two (2) sample aliquots of 50 mL

'each with titrations on each aliquot are preferred to one (1) sample
aliquotof100mLandone(1) titration.

10.5 Place clean pH elect ~ rode into the water sample, add a magnetic
stirring bar, ) lace sample on a magnetic stirrer, and cently stir*

sample. Recorc the initial sample pH. Withdraw pH electrode, rinse
electrode with distilled water and blot dry with tissue.

10.6 Place a 1.6 H NaOH cartridge in the titrator. Record the HACH
titrant lot number of the Na0H cartridge. Eject a few drons of
titrant from the titrator tip, wipe tip with clean tissue, and reset
the counter to '0000".

10.7 While gently stirring the sample, turn titrator delivery knob and
start titration. Record sample pH and corresponding volume of NaOH
titrant after every 1-2 turns of the titrator delivery knob (volume
in mL - digital titrator reading divided by 800). If pH endpoint of

,

8.3 is obtained after less than eight (8) turns, then re-do the
titration.

10.7.1 Do not use color indicator tablets to determine the pH
endpoint.

10./.2 Use a 0.16 H NaOH cartridge to re-do the titration. Record
use of 0.16 8 NaOH on the data sheet Form 10.1.

10.8 Rinse all glassware with distilled water. Set glassware upside down
to allow excess water to drain.

10.9 Calculate the total acidity as follows:

V xN x 10
t t

Acidity,uequiv/ liter- y
a

Where V - Volume, in mL, of NaOH titrant used to obtain pH 8.3, N,
= Normality of Na0H used to titrate the sample, and V = Volume, in
mL, of sample aliquot (should be 50 or 100 mL, unl,ess lysimeter
produces very little water). NOTE: Be sure to specify and record
which Ha0H and Volume of NaOH are used for the titration.

10.10 Repeat the titration procedure with a second Tech Rep performing the
titration unless there is insufficient sample volume produced by the
well or lysimeter.

10.11 Calculate the relative error in percent (R.E., %) as previously
described in 9.11.

g 10.12 If the relative error is greater than 10%, repeat the procedure a
third time, unless there is insufficient sample volume available.
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i 10.13 Check Attachment 16.1.10.2 to see that all of the
\ required data has been recorded on the forms.

10.14 See 12.9 . of Section 16.2.1 to complete required
duties.

11'.0 ATTACHMENT (S): Suecortina Document (s)

16.1.10.1 Equipment Checklist

16.1.10.2 Water Quality Sampling Record Form

16.1.10.2 Alkalinity Titration Form (page 3 of 4)

16.1.10.3 Standard Alkalinity Test

12.0 REFERENCES

12.1 APHA /AWWA/WPCF, 1985. Standard Methods for the
Examination of Water and Wastewater, 16th Edition.
American Public Health Association, Washington, D.C.
20005.

- X)
12.2 Korte, N. and P. Kearl, 1984. "Procoeures for the

' !, Collection and Preservation of Ground Water and Surface
-

'

Water Samples and for the Installation of Monitoring
Wells," U.S. Department of Energy, Grand Junction,
Colorado.

13.0 PROCEDURE REVIEW AND APPROVAL

Prepared By: - C hJ O ^ fo
f"

'

T C' Representative Date

Reviewed By: Nd 7 hds

/'
~

Task Manager 'Date

'' 7 ~ fdReviewed By: / ~'v

Qualit s rance ManageIDate
'

Approved B * W - -- '

Manager /De'puty Project ManageIDate

n
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FIELD MEASUREMENT OF WATER SAMPLES FOR E FFE CTIV E 09/10/90
TEMPERATURE, CUfDUCTIVITY, pH, ALKALINITY, SUPERSEDES
AND TOTAL ACID

_
PAGE 1 OF 17

1.0 PURPOSE

To provide procedures by which field determinations for
temperature, pH, conductivity, alkalinity, and total acidity
will be performed and documented.

2.0 SCOPE

These procedures are applicable to members of the TAC and its
contractors, subcontractors with responsibilities and duties
for the field measurements of collected water samples prior to
shipment to the analytical laboratory.

3.0 EOUIPMENI

3.1 Pumps

3.2 Hoses / Tubes
s

3.3 pH Meter & Electrode with " slope" adjustment feature and
with temperature compensator.

3.4 Conductivity Meter & Electrode with thermometer.

3.5 Thermometer

3.6 Magnetic Stirrors and Magnetic stirring bars (Available at
Laboratory)

3.7 Titrator

3.8 Filter Apparatus and Filters

3.9 Erlenmeyer Flask: 125 mL (Available at Laboratory)

3.10 Volumetric Flasks, Class A: 100, 250, 500, and 1000 mL
(Available at Laboratory) All but 100 mL are required only
if preparing solutions listed in 4.0.

3.11 Graduated Cylinder: 50, 100, 250, and 500 mL (Available
at Laboratory) All but 100 mL are required only ifg

g preparing solutions listed in 4.0.

|
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, ,r3 3.12 Beakers: 150, 250, and 400 mL (Available at Laboratory)
V Required only if preparing solutions listed in 4.0.

3.13 Sample Bottles: 250, 500, 1000 mL (or U.S. equivalents)

3.14 Cooler w/" blue ice" or equivalent

3.15 Parafilm or its equivalent

4.0 REAGENTS & SUPPLIES

NOTE: Whenever required by the procedure, JEG purchases and
uses prepred, calibrated and certified solutions from chemical
supply firms. The following are listed in the event certified
solutions are not readily available or are used whenever
procedure parameters do not requirc use of certified solutions.
In the event that solutions require preparation, they will be
prepared at the laboratmry before going into the field. Items
4.12 through 4.21 are required only as needed.

4.1 Potassium Chloride: kcl. Reagent Grade. ' Purchased from
chemical supply firms.

4.1.1 0.2 M Potassium Chloride: 0.2 M kcl Standard
Solution (equivalent to 24,820 umhos/cm and 14,910

(V~'I mg kcl /L) . Weigh out 14.91 grams of kcl crystals
into a 1000 mL volumetric flask containing 750 mL
of distilled water. Mix solution to dissolve kcl
salt. Add distilled water to 1000 mL mark,
stopper flask, and mix solution well. Store
solution in a polyethylene or glass bottle
labelled with "24,820 umhos/cm: 14,910 mg kcl /L",
"O.2 M kcl: 14.91 g KC1/L distilled water", date,
and preparer's initials. Make all dilutions from
this bottle.

Conductance of kcl Solutions 9 25' C.*
Concentration Conductance (umho/cm)

M EEM Eauivalent Specific
0.0 149.85--- ---

0.0001 7.5 149.43 14.94
0.0005 37.3 147.81 73.90
0.001 74.6 146.95 147.0
0.005 373 143.55 717.8
0.01 746 141.27 1,413
0.02 1,491 138.34 2,767
0.05 3,728 133.37 6,668
0.1 7,455 128.96 12,900
0.2 14,910 124.08 24,820
0.5 37,276 117.27 58,640
1.0 74,551 111.87 111,900

*From Reference 12.1. See 12.0.

s
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) 4.2 kcl-A Solution: Pipet 10 mL of the 0.2 M kcl Standard
' Solution into a 200 mL volumetric flask containing 150 mL

of' distilled water and mix solution well. Add distilled
water to 200 mL mark of flask, stopper flask, and mix
solution wel'l. Label flask as " kcl-A", "1,413 umhos/cm",
"10 mL of kcl - Standard Solution / 200 mL of distilled
water", date, and preparer's initials.

4.3 -kcl-B Solution: Pipet 10 mL of the kcl Standard Solution
into a 100 mL volumetric flask containing 70 mL of
distilled water and mix solution well. Add distilled
water to 100 mL mark, stopper flask, and mix solution
well. Label flask'as " kcl-B", 2,767 umhos/cm", 10 mL of
kcl Standard Solution /100 mL of distilled water", date,
and preparer's initials.

4.4 kcl-C Solution: Pipet 25 mL of the kcl Standard Solution
into a 100 mL volumetric flask containing 70 mL of
distilled water and mix solution well. Add distilled
water to 100 mL mark, stopper flask, and mix solution
well. Label flask as " kcl-C", "6,668 umhos'/cm", "25 mL of
kcl Standard Solution /100 mL of distilled wate ;", date,
and preparer's initials.

4.5 kcl-D Solution: Pipet 50 mL of the kcl Standard Solution

O)
into a 100 mL volumetric flask containing 40 mL of\_ distilled water and mix solution well. Add distilled
water .to 100 mL mark, stopper flask, and mix solution
well. Label flask as " kcl-D", "7,446 umhos/cm", "50 mL of
kcl Standard Solution /100 mL of distilled water", date,
and preparer's initials.

4.6 Hydrochloric Acid: HC1. 36.5-38%, 12 M ( 12 H); Reagent
Grade. Purchased from chemical supply firms.

4.7 Nitric Acid: HNO. 70%, 16 M ( 16 H); Reagent Grade.3Purchased from chemical supply firms.

4.8 S.ulfuric Acid: H SO . 98%, 18 M ( 36 H); Reagent Grade.2 4
Purchased from chemical supply firms.

4.9 Sodium Hydroxide: NaOH. Reagent Grade. In pellet form.
Purchased from chemical supply *irms.

4.10 1 H NaOH Solution: Add 40 g of reagent grade Sodium
Hydroxide pellets to a 1000 mL volumetric flask containing
900 mL of distilled water or its equivalent and swirl

solution to dissolve the NaOH pellets. Cool solution in
an ice water bath. Add distilled water to the 1000 mL
mark, stopper flask, and mix solution well. Store

I)-
solution in a polyethylene bottle labeled with a 1 H
NaOH", "40 g NaOH/1000 mL of distilled water", date, and
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preparer's initials. Prepare fresh solution overy 30 daysc
and add new date.

4.11 1.6 8 NaOH. HACH cartridge. Purchased from chemical
supply firms.

4.12 0.16 H HaOH. HACH cartridge. Purchased from chemical
supply firms. l

|

4.13 pH 1 Buf fer Solution: Certified as 10.02 pH units and
with expiration date. Purchased from chemical supply
firm. Supplied in tablet or powder form. NOTE: Prepare
fresh before use as instructed. Discard solution after
use.

4.14 pH 4 Buffer Solution: Certified as 10.02 pH units and
with expiration date. Purchased in solution form from
chemical supply firm. NOTE: Discard any solution whose
expiration date has elapsed.

4.15 pH 5 Duffer Solution: Certified as 10.02 pH units and
with expiration date. Purchased in solution form from
chemical supply firm. NOTE: Discard any solution whose

k expiration date has elapsed.

4.16 pH 7 Buffer Solution: Certified as 10.02 pH units and
q with expiration date. Purchased in solution form from
'v chemical supply firm. NOTE: Discard any solution whose

expiration date has elapsed.
|

4.17 pH 10 Buffer Solution: Certified as 10.02 pH units and
with expiration date. Purchased in solution form from
chemical supply firm. NOTE: Discard any solution whose
expiration date has elapsed.

4.18 pH 12.45 Buf fer Solution: Certified as 10.02 pH units and
with expiration date. Purchased from chemical supply
firm. Supplied in powder form. NOTE: Prepare fresh,

before use as instructed. Discard solution af ter use.
Due to the instability of this high pH buffer solution,
prepare this buffer solution fresh ac needed and do not
store.

4.19 Distilled Weter or Deionized Water

4.20 Masking Tape, Nylon Tape, Electricians Tape, and Magic
Marker.

4.21 Plastic Sheet and Aluminum Foil.

4.22 Lint-free Tissue (s). i

1

O
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