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Identification of the method

a. SM 2540 G & B (approved 2011)

Applicable matrix or matrices

a. Nonpotable water (Not TNI accredited)

b. Soils and other solids (not TNI accredited)

Limits of detection and quantitation

a. LOD determined annually; refer to Laboratory Manager's
most recent memorandum

b. For upper limits, solids may have values up to 1,000,000
mg/Kg or 100%.

c. Practical range for water samples is 10 to 20,000 mg/L.

Scope and application, including parameters‘to be

analyzed

a. The purpose of the procedure is to proyideta method for the
determination of total solids (TS)wsing'the EPAand TNI
approved protocols.

b. This procedure establishes routine guidelines for
determining TS to obtain comparable results from one
analyst to another.

Summary of the method

a. Gravimetric (weighing) of'samplé before and after drying

Definitions

a. Refer to QAM=Q-101 fer standard QC definitions.

b. Residue, total(total solids, TS) refers to the sum of the
homogenous total suspended solids (TSS) and total
disselved solids*(TDS) material in a water sample. By
determining.any two of these solids types, the third may be
derivedimathematically. In solid samples, the term "percent
solids" is substituted for “total solids”, but the primary
concept of removing moisture, or water, to obtain the amount
of actual solids is the same.

Interferences

a. Highly mineralized water with a significant concentration of
calcium, magnesium, chloride, and/or sulfate may be
hygroscopic and require prolonged drying, proper
desiccation, and rapid weighing.

b. Large, floating particles or submerged agglomerates of
nonhomogeneous materials from the sample are excluded if
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it is determined that their inclusion is not desired in the final
result.

c. Visible floating oil and grease may be dispersed with a
blender before withdrawing a sample portion for analysis. If
oil and grease sticks to blender sides and blades, thus
potentially affecting sample composition, note this in the lab
report.

d. Because excessive residue in the dish may form a water-
trapping crust, sample is limited to no more than 200 mg
residue.

e. For solids samples, the container remains closed to\prevent
moisture loss and loss of ammonium carbonate,or volatile
organic matter.

f. All weighings are made quickly because wet samples tend to
lose weight by evaporation. Afterdrying,or ignition, residues
often are very hygroscopic and rapidly@bsorb moisture from
the air.

g. Highly alkaline residues may. react with silica in the samples
or silica containing crucibles.

h. Residues dried at 103-1052C may retain both water of
crystallization and, some mechanically occluded water.
There will be CO> loss'when bicarbonate converts to
carbonate dufing drying. Usually, very little organic matter
will volatilize ¢##lt'maytake a long time to attain constant
weight because occluded-water removal is marginal at this
temperature.

i. Determination of total and volatile solids in solid and
semisolid samples is subject to negative error due to loss of
ammonium carbonate and volatile organic matter during
drying. Take all weight measurements quickly because wet
samples tend to lose weight via evaporation. After drying,
residues are often hygroscopic, rapidly absorbing moisture
from the air.

j. Highly alkaline residues may react with silica in samples or
in silica-containing crucibles.

viii. Safety

a. Use the tongs to remove the evaporating dish/crucible from

the oven, or oven mitts to remove a tray of dishes/crucibles.

Rev. 13 Page 3 of 12 TIAER



iX.

Xi.

Rev. 13

b.

SOP-C-130
Determination of Total Solids and Percent Solids

All aspects of this procedure comply with QAM-S-101,
“Laboratory Safety”.

Equipment and supplies

a.
b.
C.

d.
e.
f. Evaporating dishes/crucibles made of Vycor™, platinum,

g.
h.

Drying oven set at 104 £ 1°C

Desiccator

Analytical balance capable of weighing increments of 0.1
mg.

Isco™ plastic sample bottles, or equivalent (liter), with cap
Tongs

porcelain, or tempered high silica glass with sufficient
capacity to hold 100 mL or the volume of filteréd water or
solid aliquot

100-mL graduated Class A cylinder, glass (To Contain)
Various laboratory soil preparation‘deviees may be required,
including a pulverizer, blender, or grinder

Wide-bore pipettes, beakers, stirters, other general lab
equipment

Reagents and standards

a.
b.

No reagents are used
Standard- TS/TVS/TES standard, 300/134/166 mg/L
(LCS/LCSD- may,be, used in conjunction with SOP-C-108,
“‘Determination,of Nonfilterable Volatile and Fixed Solids”
also).
i. Ignite,abeut 0.5 grams of NaCl at 550°C in a muffle
furnace for 20 minutes, cool and store in a desiccator.
ii. Dry“wgram of KHP at 104 + 1 °C in an oven for one
hour, cool and store in a desiccator until needed.
if, Weigh 0.1000 g of prepared NaCl and 0.2000 g of
prepared KHP and dissolve in about 800 mL DI water in
a 1L volumetric flask. Dilute to volume. Standard is
ready for analysis. Prepare a duplicate in the same
manner.

Sample collection, preservation, shipment and storage

a. Refrigerate sample to >0-<6° C

b. Samples are not normally collected or shipped by the lab.
c. Holding Time: 7 days for liquid samples, 6 months for solids
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Quality control

Vi.

Vil.

Vil

All weights are measured quickly due to loss by
evaporation or adsorption of moisture.

A method blank is analyzed for each group of 20
samples or less. Initiate corrective action if the method
blank exceeds the project required reporting limit. If
the blank exceeds 5 times the limit, the batch of
samples is reanalyzed where possible.

For every 10 samples, analyze at least one sample
duplicate. Analyze an LCS/LCSD pair and aimethod
blank with every 20 samples or less. If any. duplicate
relative percent deviation (RPD) does motypass the
project-specific acceptance criteria for precision and
holding time has not been exceeded;reanalyze if
possible.

Complete a Corrective Action Report in accordance
with QAM-Q-105, “Corrective Actions” for all failures in
quality control.

Additional QC samplés may be required, as specified
in project quality assurance project plans.

Use a controlled spreadsheet on the Laboratory
Manager’s computer to calculate results, if desired and
available.

The analytical'balance is calibration checked with the
0.1g class S'weight, before determining the initial and
final weight of the evaporating dish/crucible, in
accerdance with QAM-I-101, “Operation and
Calibration of the Analytical Balance”.

All'data are documented and maintained in
accordance with QAM-A-102, “Documentation and
Data Control”.

Laboratory Control Standards using sodium chloride
and KHP are to be used for acceptance criteria. The
standard is dried to calculate percent recovery.
Duplicate precision, recovery and bias are calculated
from these standard recoveries depending on specific
project requirements, which determine data
acceptability. There is no LCS/LCSD for % solids
analysis of solid samples.
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X. All aspects of this procedure comply with QAM-Q-101,
“Laboratory Quality Control”.

xi. Duplicate acceptance limits are +10% RPD for sample
duplicates, £20% RPD for LCS/LCSD and £30% RPD
for field splits.

xii. No AWRL/LOQ standard is applicable for this
procedure.

xiii. Calibration and standardization
a. not applicable other than LCS/LCSD described above

xiv. Procedure
a. Sample Handling

i. Non-representative particulates, suchias‘leaves, sticks,
fish and lumps of fecal matter, areyexcluded from the
sample if it is determined that their inclusion is not
desired in the final result. Iffloating oil or grease is
present, it may be dispersed by a blender device
before aliquoting.

ii. Analysis begins asysoen‘as possible. Samples are
immediately*be'placed or’ice or refrigerated to
maintain a temperature of >0<6°C, and thereby
minimizeymicrobiological decomposition of solids. Bring
samples toroom temperature before analysis.

iii. Save'approximately 100 mL of the water sample for

analysis. Mix the sample well before dividing it into
aliquets.

b, Preparation of Evaporating Dish/crucible

i.) Heat a clean evaporating dish/crucible to 104 + 1°C for
at least one hour in drying oven. Cool in desiccator to
ambient temperature.

ii. Weigh the evaporating dish/crucible to the nearest 0.1
mg immediately before use after removal from
desiccator and record. Store dish /crucible in
desiccator until use.

c. Selection of Sample Volume

i. Choose an aliquot of sample sufficient to contain a
residue of at least 0.0025 g but no more than 0.20 g.

Rev. 13 Page 6 of 12 TIAER



Rev. 13

SOP-C-130

Determination of Total Solids and Percent Solids

V.

Repeat where necessary to obtain this where volume
and holding time allow. A 100 mL volume of sample
aliquot is usually sufficient enough to produce an
adequate amount of residue. Record the volume.

. To obtain a weighable residue, successive aliquots of

sample may be added to the same dish/crucible. The
volume of each successive aliquot is measured and
recorded in the same manner as the original
measurement.

For semisolid samples, stir or shake to homogenize,
transfer approximately 25-50 g to a prepared
evaporating dish and weigh (dish plusfsample).

For solid samples—If sample consists of discrete
pieces of solid material, then take care to'ebtain a
representative sample whese particle’size will not
impede drying. Sample may be pulverized on a clean
surface by hand (covered in‘elean gloves) or using a
clean mortar and pestle. Manually process samples as
quickly as possible to prevent moisture loss.
Processing via meehanical grinding is not
recommended because moisture levels could drop
during procéssing.» Transfer approximately 25-50 g to
a prepared evaporating dish and weigh.

Record aliquet weights in the personal logbook/Elog.

d. Evaporating er drying the selected sample

Foriliguid samples, visually inspect the sample. For
apparently low suspended solid samples, shake the
container vigorously at least 25 times to mix and pour
a measured volume into a calibrated graduated
cylinder (To Contain type). For higher apparent
suspended solids, stir sample with a magnetic stirrer in
a beaker. While stirring, pipet from a point mid-depth
and midway between the container wall and vortex.

. Transfer the measured amount of aliquot to the pre-

weighed dish/crucible and evaporate to dryness in a
drying oven.
1. For liquid or semisolid samples, the temperature
is lowered to approximately 98°C. If no boiling
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and splattering occurs, samples may be dried at
103-105°C to dryness. Evaporate overnight at
this temperature, if needed.

2. Dry the evaporated water sample for another 1
hour at 103-105°C, if not already done.

3. For solid samples, place sample in an oven at
103-105°C overnight.

4. Cool in a desiccator and weigh dish/crucible to
the nearest 0.1 mg. Record the weight in the
personal logbook/Elog.

5. Repeat the cycle of drying at 103-105°C, cooling,
desiccating and weighing until a constant'weight
is obtained or until loss of weight isdess than 4%
of the previous weightger 0.0005 g, whichever is
less. Normally, the ¢ycle repeated twice is
sufficient. Record the weight to the nearest 10
mg. Depending on sample sizes, convert
measurementsstoimg, Kg, L or mL as needed
before using the calculations.

6. When.weighing dried samples, be alert to
changes.inlweight due to air exposure and/or
sample degradation.

xv. Data analysis,and calculations;
a. Calculations for Total Solids or Percent Solids:
Total Solids (water) mg/L = {(A-B) / C}
A'= weight of dried sample + evaporating dish/crucible in mg
B.=weight of evaporating dish/crucible in mg
C =L of sample used

% Solids = {100*(A-B) / C}
A = weight of dried sample + evaporating dish/crucible in g
B = weight of evaporating dish/crucible in g
C = g of sample used

xvi. Method performance

a. Method performance: refer to QAM-Q-101, "Laboratory
Quality Control"
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xvii. Pollution prevention
a. Pollution prevention: refer to QAM-W-101, "Disposal of
Laboratory Waste"

xviii. Data assessment and acceptance criteria for quality
control measures
a. Data assessment and acceptance: refer to QAM-Q-101,
"Laboratory Quality Control"

xix. Corrective actions for out-of-control data
a. Corrective action: refer to QAM-Q-105,/'Correétive Actions"

xx. Contingencies for handling out-of-control or unacceptable
data
a. Refer to QAM-Q-101, "Laboratory Quality Control" and QAM-
Q-105, “Corrective Actions”

xxi. Waste management
a. Waste management: refer to QAM-W-101, "Disposal of
Laboratory Waste". Ne hazardous waste is expected to be
generated fram this procedure unless from samples.

xxii. References
a. Standard\Methods for the Examination of Water and
Wastewater, ed. by Andrew D. Eaton, et al., APHA, AWWA,
WEF, Washington, D.C., latest online edition, Methods 2540
G and B, Quality control method 2020 (approved 2017).
b. The National Environmental Laboratory Accreditation
Conference Institute (TNI) standard, 2016.

xxiii. Any tables, diagrams, flowcharts and validation data
a. Example TS Map
b. Example TS Map showing formulas
c. Example Percent Solids Map
d. Example Percent Solids Map showing formulas
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Attachment 1: Example TS Map

Total Solids / Total Volatile and Fixed Solids

tevss 1002 g QA h 121710 PAN oveno 8 13 rosc [i-1 S0-am8c]
[ANALYST Start Date/time| End Date/time balkarice: 57 after BAC-5E5C

Ll beaker prep S40-558C|  after “0G 106 cybndens | Furnace I W 1)
Container SAMPLE INTIAL Viagt (g Second e pht VOLUME Finn T8 Vet 1 | P T8 e 2 mg/L Fria TV Weigd 1 | Final TVE Woight 2 mgiL mgiL.

) NUMBER m?éroe o Menence] <ot [0} TS QG Check * tererce| * = nmd | venwe | spus;
a1 i #Diviot | 0.0000 [#Diviot 0100 20 Toolttle | apiviol | 0.0000 [simmes 0.0000 #4525 na o0
a2 Lcs- #Drvim | 0,0000 [#DIVIOt 0100 0.0 Tesime | soiviol | 0.0000 | 00000 |#hesk| na 00
A3 Lesd- #DIVID! | 0.0000 |#DIVID! 0.160 0.0 ot | #oivior | 0.0000 | aws 0.0000 |##e#| na 00
a4 #DIvio! | 0.0000 [£DIViot 0100 0.0 e | #owvio! | 00000 |sumes 00000 [#eeme| na 00
a5 - #Diviot | 0.0000 [#Divior 0100 0 Toolitte | yoivio) | 0.0000 | 0.0000 |##s#%| na o8
a8 #Divio! | 0,0000 [#OIVIDt 0.100 Y} Tooime | wowiol | 0.0000 | wwn 0.0000 whewi|  na )
a7 #DIVIO! | 0.0000 [#DIVI0! 0.100 0.0 o e | #DIVIO! | 0.0000 |#en 0.0000 | ###|  na 00
a8 #Diviot | 0.0000 [#OIviot 0100 00 oo e | #OMi01 | 0.9000 | s 0.0000 |#45#%|  na 0.0
~ #DIVID! | 0,0000 |#DIVID! 0.100 0.0 Too e | #DIVIO! | 0.0000 |#nen 0.0000 |### | na 00
Ai0 #DIVI0! | 0,000 [#OIVIOt 0100 00 Toeute | woiviol | 0.0000 | wmen 0.0000 #hwi|  na 00
i #DIVi0! | 0.0000 [£DIVio! a0 . T e | #0101 | 0.0000 |ansee 0.0000 |##%s%| na o0
a1z #DIVID! | 0,0000 |#DIVIO! 0.100 00 o e | #DIVI0! | 0.0000 | 0.0000 |#es|  na 00
a13 #DIvVio! | 0,000 [wOIvit 0.100 00 Toolme | wOIvIO! | 0.0000 | e 0.0000 [wwwew| na 00
a4 #Diviot | 0.0000 [#Oiviot 0100 00 Teowte | soivion | 00000 [smew 0.0000 |##5#%| na o0
AlS #Diviot | 0,0000 [#DIvior 0100 0.0 e | #oMi0 | 00000 |enes 0.0000 |#48#%|  na 0.0
At6 #DIVID! | 0,000 (#OIVIOt 0.100 00 Tooime | #oIvIO1 | 0.0000 |#smen 0.0000 [#hw|  na 00
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Example Percent Solids Map

Percent Solids

Revised 10M 421 th QA jrh 11/2118 PAN oven 06 103-105C
JANALYST _ Start Dateftime)| End Date/time balance: S-2
j beaker prep 540-555C| after 103-105 cylinders:|
Container SAMPLE IMITIAL Weight [g]  Second Weight Dish + Sample
b Penultimate |  Ultimate Percent _— —_—
ID NUMBER % difference | difference [{]] Weight(g) | Weight (g} Solids QC Check | % difference difference
1 b #DIVI0! 0.000 #DIV/O! #DIv/Dl oo litte residue|  #DIVIO! 0.000 #DIV/O! n
2 #DIV/O! 0.000 #DIV/0! #DIV/o!  |Toolittleresidue|  #DIV/O! 0.000 #DIVi0Y na
3 dup- #DIVIO! 0.000 #DIV/O! #DIyfol  [Too lttleresidue|  #DIV/0! 0.000 #DIV/O! n
4 #DIVIO! 0.000 #DIV/O! #DIv/0l  |Too litte residue|  #DIVIO! 0.000 #DIV/O! na
5 #DIV/0! 0.000 #DIV/0! #DIV/l  |TooiMteresidue|  #DIV/O! 0.000 #DIVi0! na
6 #DIV/0! 0.000 #DIV/0! £DIV/0! Too little residue #DIVIO! 0.000 #DIV/O! na
i #DIV/O! 0.000 #DIV/0! #DIvo!  |Teolittle residue|  #DIV/O! 0.000 #DIVIOY na
8 #DIVIO! 0.000 #DIVIO! #DIvfol  [Too lte residue|  #DIV/OL 0.000 #DIV/O! na
g #DIV/0! 0.000 #DIV/0! #DIvfo!  |Too itte residue|  EDIV/O! 0.000 #DIVi0! na
10 #DIV/O! 0.000 #DIV/0! #DIy/0)  [Too ltiefSkiue|  #DIVIOL 0.000 #DIV/O! na
11 #DIVIO! 0.000 #DIV/O! #pivio)  |Tedlitte residue| \#DIVIO! 0.000 #DIV/O! na
12 #DIV/O! 0.000 #DIV/0! #DIv/ol  |Toolitile residue| | #DIV/O! 0.000 #DIVi0! na
13 #DIV/0! 0.000 #DIV/0! #DIV/o! Too little residue #DIVIO! 0.000 #DIV/O! na
14 dup- #DIV/O! 0.000 #DIV/0! #DIvio!  |Toalitiie residue|y  #DIVIO! 0.000 #DIVIO! na
15 #DIVIO! 0.000 #DIV/O! #DIo!  [Toolitle resiue|  #DIV/0! 0.000 #DIV/O! na
18 #DIVI0! 0.000 #DIVIO! #DIv/01 L [T60 inte resiaue|  #DIVIO! 0.000 #DIV/O! na
17 #DIV/0! 0.000 #DIV/0! #DIV/g]  [Toolitie residue|  #DIV/O! 0.000 #DIVi0! na
18 #DIV/0! 0.000 #DIV/0! #DIV/0! Too little residue #DIVIO! 0.000 #DIViO! na
19 #DIV/O! 0.000 #DIV/0! #DIv/o!  |Toolittleresidue|  #DIVIO! 0.000 #DIVi0! na
20 #DIVIO! 0.000 #DIVIO! #DIV/Dl oo litte residue|  #DIVIO! 0.000 H#DIV/O! m
21 #DIV/O! 0.000 #DIV/O! #DI/01  |Too it residue|  #DIVIO! 0.000 #DIV/O! na
22 #DIV/O! 0.000 #DIV/0! #DIy/0)  [Toolttleresidue|  #DIV/O! 0.000 #DIV/Q! na
23 #DIV/O! 0.000 #DIVIO! #DIv/0l  |Too little residue|  #DIVIO! 0.000 #DIV/O! na
In O-6 In 0-6 End
Container SAMPLE Final Welght 1 (o) _Final Weight 2 (a) Final Weight 3 (a) Final Weight 4 (g} Firal Weight 5 (01 il Wilelgit Bia) Final Weight 7 (a) Final Weight 8 (o) _Final Weigit 9 (g) _Final Weight 10 (o) Final iWelght 11 (o) Final Weight 12 (g} _Final Welght 13 (a) Final Weight 14 (g)
D NUMBER
1 mb-
2
3 dup-
4
5
6
7
8
9
10
11
12
13
14 dup-
15
16
17
18
19
20
21
22
23
In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 0-6 In 06 In 0-6 In 0-6 In 0-6
| 1 ] ]
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Attachment 4: Example Percent Solids Map showing formulas

Percent Solids
Jreisee oz . Pan T Ty
laovwvsr  sian Daten e | 3
- P |
o T ——y Dish + Sampls
[} MUMBER ‘ *» Ao dins il W - Q. Check 5 cificroe i bl —
h b sesicr.on P71 008, P AL [T e 15" i) R - N lehms(r.ny T v i k) L]
=ass(ca.on (68, v 357 ) =100 —— isags(abn) 4 roveran ~
3 dup- nssice o0 EAL IS 4 Oer 4% ok =100 I e o o i sy = =gzt 51 M4 D 45k 3
4 IF{(F1Op 0605, AL FE 104, Dren 457 oK) 1o D10} e e s -nBs(to19) EAIL IFUMIRI 4 v 4" o) »
s IO 006 FAL {1 o O 457"k o it e oy =ODABS(HA AR |ABS 131} IR |54 Ovor ' ok 2
3 1250008 " FAIL" FI(E 124, Oer 44" 0k} Tow It = =S 2412) L P21 O 4 L
I SIF(F1310 008" FAIL" FUE 13004 "Over 437" 0k") DR SOABMLASHSMNY JaABS ity P15t "0 416" L
& {210,006 AL FYE 4 D 435"k [E— ST 4] mverass” L}
3 =t o8 FAIL" FE163-4, Over 4570 =100 e lengs(nsis JF{MIE] 4 O 4t =
o SIFF180.008 FALFUE 1604, O 457 0K 1o S 2 =g AL FMI 4 Over 4 3
1 P FE TP, e 457 oK 1o Din S l=ags(n 7417} EAL JFUMITI o4 Over 46" "0 =
hz e 1=kl e l-ABS{p818y IEMIE 4 "Over 4% Foiry) =
hs {F15§0.008"FAIL" F(E 18} "Over 4 "ok")} [ = leaBsns19) P3| "Ovr 4 ol L
he aup- o (eI et 44 [ O ABSILB0N ) _|sABS(170:20) P20 v 45" -
hs R 4, D 45 Jerrat - Bz 1421) MR 4 "Cver 415" =
e Y22 O 4 i l-aBs(2:22) {22 Over e &
hr - F(EZIp 4" Over 44"k Loy tovsesiz i) |assrain) A2 O g =
he FAIL" F(E 200 Over 4370k [ e o =o0rABS2d ) fesesineiny 1L I 24 4 "Over 45" Ll
he B ————— [I— D |eamaieig (Mt ver s -
3 S Dvar a3 k) (maBS(118.78) {284 Cver sy o ) -
2 AL BT D 457K \=agsinriany AL I MET 4 v 4% SokY) =
2z ry ABS(Ii8428) AL FYMIB] e Over 5 "
CFAL® F(E 28 "Over 4407 ciap B5(428.23) 4123 ~Overa'e” =
nex Ty &
] [———]
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