H. Colernan

?

‘L. LEHMAN & ASSOCIATES, INC.

1103lN’BunvaeF%dmmw' Suite 209 BUvamb,hﬂV55337
(612) 894-0357

- HANFORD RESERVATION
ANALYSIS OF CHEMICAL DATA RELEASED BY DOE ON
: FEBRUARY 15, 1983

Prepared for:
Harmon and Weiss
1725 I Street, N.W,

: Suite 506
Washington D.C. 20006

: , : : : | , : ' E;
o o By - Recelved w/Lir Daled w%é e

7 Linda,Lehman

‘March 27, 1983

/47

: S0 830337 T\ o
BOR  “WASTE ) wym-10
C |

U8

NM-lO FD




HANFORD RESERVATION
ANBLYSIE OF CHErICAL DATA RELEASED RY DOE ON
FERRUARY 15, 1983

Preparec for:
Farmorn and wWeiss
1728 1 Street. NJW.

Euite SCG
wasaington D.C. fesdrafradra =Y

By:
Linca Lenman

Faren 27, 1BE3



el

HANFORD RESERVATION:
ANALYSIS OF CHEMICAL DATA RELEASED BY DOE ON
FEBRUARY 15, 1983

Linca Lenman rarch 27, 1983

Data from 17 wells Located on the Hanford Resewvvetion were
reieasec bv DOZ on February 15, .983. These cata were aralyzecd to
exanine the hyoothesis of vertical mixing of water HaASSES
resuiting from uoweliing of cdeeax cprouncdwater within the Pasco
Easin. 7The resuits of trilinear anc water tyoe oploite indiceate
vertical mixing is cocuring.  The  aralyses co not  permit
cetermination of the rate of mixing. Mixing is an imooriant issue
in the siting of a niph level nucliear waste reoository at the
Hanford Bite: anc wmust be addressec by DOE curing site
craraciterization. '

In %he Draft Envirornmental ~Assessment of the Hanforc site, DIE
makes a case that the hyvoreogeclory of the HanTord site is
favoranie for storage of high level nuciear waste. The case is
made on the basis of hycdrolopic moceling and pecchemical &nalvsis
of the rCrourcwater. They concluce the prouncwater Tliow system at
Hanford is one of cominantly lateral fiow: with distinct
stratified water tynes and little or rno vertical mixing taking
place. Althoupn DOE acknowlecces mixing may be possibie, it is nct
consicerec & cipnificamt factor in the hvcdroliopic regime.
Grouncwater discharce to the Columbia River is thoucht to ccour
cniy through horizontal filow within the upper basalt units.
Discharce from the reoscsitory horizon is claimed to be to the
southeast near or bevond kaliuia Gas, not to the Columbia. These
conciusions are cuestioned bDasec on the following arnalysis oF cata
recently relieaseg by DO,

DATA mANIPULRTION

The cata were enterec into a cata base and the maror ions selected
for use in computing the charpe baiance error, “he major ions used
were Caicium (Ca), Magresium (), Bocium (Na), Potassium (X)),
Bicaraoonate (FCO03), Sulfate (504), Fluorice (F), Carbonate ((CO3)
anc Chloride (Cl). The cata were 2lcitted an Piner trilinear
ciagrams to cetermirne water types. These water tybes were
supsecuently olctted iv nlan view arnc cross section to, ceterrine
the area. cdistriburion of water types. Fluorice arnd chlorice
concentrations were Listed as a furnction of cesih for seliectec
welis within tne basin, i1.e. at DC-&, DC-i4, DC~-i5., anc DC-iz.




DISCUSSION

Cnarpe BRalance Errors

The combuter caliculated charpe balance errors rance from less than
.21 to 15.8 percent. The range of error increases with oceot of
samoling. For examg.e, the average error in the Saddle Mourtairs
Urnit is anoroximateiy £ sercent, the Wanaoum aporoximately O
percent anc tne Grandge Ronce asoroXimately 7 percent. However,
oniy masor ions were usec to calculate charpge balances. in a.ll
cases totali miliieouivaients of cations exceecec milliecuivaients
of anions. This leads to the conclusion than an anion which
becomes increasinciv eirrniificant with denth was not incluced in
the calculation of charge bDaiance. The minoy anions provided by
DCE inm the data were the hycroxvl ion (DH) and the siiicate ion
(-25i04). The conmcentratiore of the OH iorm listed inm the data ‘are
ema.l, usuwaily 1less than I opom. The concentrations of K35i04,
however, are .sicnificant - particularly at cesth. Spot checks of
the cdata reveal thie ion accounts for moset of the error apserved
in the charce balances.

Trilirear Diapgrams

The cata provicded by DDE were plctted on Piper trilivnear cdiaprams
with sambles from the Sadclie Mountaims ULinit in blue, the Warapum
in gcreen, anc the Brande Ronce in yred (Figure ). The onlots
incicate there is consicerable cifferernce in water tyoe within a
stratipraniic interval. The majror water tyoes are shown in Fipure
&. They are “Tvoe AR - Bocdium Chiorice: Type B - Catien (Ca, Mp)
Bicarbonate: Tyse L - Sodium Bicarborate (Mixeo water tyoe). The
piue Sadcle Mourtains wells pict as Type B and Type C. The preen
Warasum welils piot mainly as Type C and A. The Grande Ronde plots
cistinctiy as Type A, The lirnear trends seen from the Tyoe A tao
Tvoe C water indicates mixirng bDetween the two water types is
cccurinc. AR frend aisc existse from the Tyoe B water to the Tvoe C
waser. Tnis can be interoreted as mixing and as gradual increases
in sccium cue to ilon exchance aiong the flow path. The areal
cistribuctior of these water tTynes in the ilower Saccie
rountains/usoer Waraoum is showhn as Figure 3. As can be seen, *he
Tvoe L water (Sodium Eicaroonate) is cistributed mainly in the
centra. aortions of the Pasco Rasin, suwrounded on a.l sices Dy
tne Tvpe B (Cation Eicarboornate) water. The Tyoe B water is
interorerec as recharce water erntering the filarnxs of the basin
from the surrouncging mourntains or higher elevations. This water
cracuailiy iViCreases 1v  socium cowvient &g it Drofoeecs  cown
cracient, ang furiher mixes with uowel.ling socium chiorice water
in the cernter of the basin.



The vertical distribution of water types is snown in Figure 4. The
createst concentration of Type € water lies in a lerns shaoed
formation in the center of the Pasco Basin. Data was not availanle
for wells cutsice the Hanforc Reservation: thereTore the shape of
the top of the lens to the right side of the drawing was inferred
from Hydrochemical facies maps published in REO-EWI-ET-5, Gephart,
1979. Neither was cata evailasie from which to craw the lower

limitv of <the lens on the ripht sice of the crawing (east sice of.

the basird. It is arbiirarily crawn symmetric to what is seen on
the ieft, out it is viot possibie to confirm this scurncarv with the
cata mace availaoie from DOZ. Aevertheless, thne cata which are
aévailazie supsort fthe contention the Tyobe € water Lens thins
towarcs the Rattlesna<e Hills anc tnickems toward the center of
the oasin.

The cistribution of Type C water is taken to incicate the extent
of hvcraulic covrection besween the majlor passlt units. Thirmming
sicrais the aosence of hvorauiic conmrmectian in tnis section of the
basin. It is notec this area of tHhe oasin covresaloncs to the
greacest <thicikness of the Ellensd>uwrc formaticorn., The Ellensburp is
camoricer of weakliy lithifiec clastic anc volicernicliastic sediment
interbecs which uncerliie, irnterfincer, and overiie fLows of the
Ya<ima Basalt Subproun (vMyers anc Price, -.97%3). The Eilernsburp is
Knhown to be mosi exsernsive in the Sadcle Mountaing formation and
cecreases with depth through the Warnaoum to virtuel absence within
the OGrance Rornce. The implication is the interbeds of the
Eliensourc offer the preatest resistance to vertical mixing, rnot
the cense basalt intericors as is implied by DDE in the SGite
Characterization resort. Furthermore, the dernse basalt interiors
sTouic be thnicker towarc the center of the basin where the basalts
themselives are thickest. Rccorcing to the DOE hycraulic mocel, it
follows thet vertical concductivity shoulc be minimal in this area.
The ex.stance of a Zarpge mass of mixec water unctercuts this
hysothesis. ) :

Az can be seen from fFigure 4, the type C water mass curves
cownwarcd to the bBrante Ronce Unit. The ceepening of the Tyze C
waser orodably results from the iarge amount of water cdraining
into this area from the ulner basalt wits. “his would be expected
within a cischarce zone.

Hvecrauiic treec Districucion

The nycraulic heac distributiorn within the rabdton carn be seern in
Figure 5. The distributicon indicates a hyoraulic low uncder %he
Gaoie Mountain — Gabie Butte Anticline. A oluncing anticliine, she
Gable Mourtairn - Babie Eutte structure sliooes dowrnward towarcs the
Coiumnia River to the east. Because arnticlines are sirucituwrally
ceforned areas, Doth veriicail anc haorizorntal hycraulic
corcuctivity are expectec to be preatly increasec. The folding and
fracturinc which cccours in the anticiine would provide averuwes for



L

crounawater to move throuoh the structure at irncreased rates
compared to surrounding areas with less deformation. The hydraulic
iow indicates the antiecline could be capturing tne discharpe from
surrouncing areas anc transmitting this water to the Columbia
River near and soutn of DC-E. Irn the Bite Characterization repors
DOE incicates evicence of upwelling into the antieclire from the
brarmde Rornde wunit in several welils. Since hycraulic potentiais
measured in the Brande Ronce urmit in DC-14 and DT-E are gbove the
level of the Coiumbia River, the hycraulic driving force exists to
move geen crouncwater upwarc a&long an  available path  (the
anticline) to river level. The hvoraulic petential at DC-ig2 is
aiega cuite high, 3292 feet above sea level. Thise alsc provices
ootential for ubwellinc. The notentiometric surtTace betweern DC—-ig
anc DC-6 is crawn on Figure 4.

Rssuming the anticlire is provicing a conduit Tor crouncwater to
fiow to the Columpia at or rear DL-&, some evidernce snhould be
founc in  the chemistry of the DC-& well sambles, In fact, sone
evicence is found in this borehole. Table 1 comnares the cenlorice
antc Fiuomrice va.ues of selecter welligs within the FanTord
Reservation. Note the oifferences in the Grarde Rorde secuerce at
DC~-i4 anc DC-€ consarec to DC-1S ano DC-18. A pracual increase
through the secguence cccurs in chloride values at DC~ig anc DL-15.
Iin the DC-6& anc DC-14 welils, however, orne can see sharo
cifferences in the chloride vaiues with deoth. This can be
interpretec as flushing of these units (N2ZR2Z, Umtamum Fiow ToD.
arc Lower Grande Ronce) throuch zones of hipher permeability. This
would be likely iT water was being transmitted through the Gable
rountain - Gabie Butte Anticline., It is vnot possible to tell if
cdeener flusning occurs at DC-i4 due to lack of cata.

Borehcie DC-& and DL-14 nave <he hichest concentrations of
flourice anc chiorice in the nasin. These borencles are iocatec
riear the horn of the Columbia River ant rnear the GBabie FMountain -

‘Banie PButte anticiine. The nigh corcertrations leac to the

conciuslion that uowelling of ceeper more saline water is occuring
irn this area — as ooposed to other areas within the Pasco Basin.
Chiorice anct fiourice concentrations droo off in the HWaranum unit:
prosasly cdue to Tlushino tading place in the cischarpge zone. At
DC~:2 the concentrations of chlorice and flourice o wnot crod off
as radniciv. Thie is possiniy cue to a lack of Tiushing bv recharce
water resulting Trom. thick accumuiations of the Ellensbursg
Formation in thav region.
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CONCLUSIONS

The malor conclusion of this piotting exercise is that wupwelling
arid mixing of proundwater is occuring within the central portion
of the Pasco Basing anc that the Gable Mountain - Gable Butte
anticiine may be provicing a conduit whicn "drains” the ubper and
icwer systems (repository horizon) within the basin. Further it is
concludec on the basis of the distribution of the Tyoe C water
that vertical mixing is controlled by the distribution of the
Eilernsburp Formatiorn rather than the entablature zones (dense fliow
interiors) of the basalt lLavers. it is nwroted the Tlow patnh
pernerated by modelinpg studies of RED does not consicer the
possibiiity of flow from tne vepository area beino cantured by the
fractured anticline anc beinc transmitted to the Columbdia River,
in this recarc, DDE's conciusion of iateral flow with no
sipgnificant mixinc carmct be supoported on the basis of the cata
releaset in Februaryv 1983,
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SELECTED CHEMICAL QUALITY DIAGRAMS FOR GROUNDWATERS
‘ WITHIN THE PASCO BASIN. |
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Figure '3 Areal distribution of water types
' *"  hydrostratigraphic interval.

within the lower Saddle Mountains-Nanapum
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Chemical Data Frox Hanford Nuclear Reservation -
]

WELL € DB-15 INIT:  Frenchuan Springs SAYRE § 82-1 DATE: 11/@3/79 R=CORD ¢

Cations eo/l ‘ g2a/l % fnions rz/i rec/l %
La 1.3 «85487 84585 HCO3 + €03 128.83 2, 36959 3E.8599
Ka +K 161.S 7.59529 $9. 0362 Cl+F 124.8 4,02432 €2.55:2
¥ 11 §.@485E-3 .117985 804 S.4 « 195708 2.578%
Totals 183.31 7.66521 162 Totals 263.83 E.56972 . - ©35.959

CHARGE BALANCE ERROR = 7.7 PER CENT
L I

WELL & DB-{ INIT: Kabton SANALE & B1-19 DATE: e2/e2/8! RECORD

f e——— e e ———————

Lations no/l reg/l X fnions rg/l reg/] %
La 1.8 .08962 1.85435 KCO3 + €03  231.28 3.6293t 85.4521
Na+K 113.8 4. 71362 97.3135 Cl+F 19.7 «B4 3685 14, 3704
Eg A3 A.@3074z-2  .632152 804 .3 026246 439443
Totals 11€.03 4, 85375 102 Totals 251.26 &, 87924 £35.939

CHARGE BALANCE ERROR = 3.9 PER CENT
SHEEHEHHEEE R E

WELL £ DB-1 INIT: Mabion ShMPLE # CP73 DATE: €7/2¢/78 RECORD 2

e

- Cations 53/} zeg/] 3 fmions m/l wea/l %
Ca 2 0938 - 2176 HCO3 + €03 240.75 4,02687 85.5274
Ka+K 107.%5 4, 44854 96, 8425 Cl+F 19.1 « 814544 13.2678
M2 ) -045243 »984918 504 8] 01041 « 224743
Jotals 118.85 4,53358 oo Totals 268.35 . §.63163 162

CHARGE BALANCE ERROR = .4 PeR CENT
SEEEE R R

WELL & DB-11 UNIT: Priest Rapids SREPLE & CPS3 DATE: 2721/ RECORD 3

e ——

Cations e/l e/l % Rnions g/l gec/l %
La 14,3 71357 22,5578 HCO3 + CO3  173.9 . 287953 95. 1267
Na + K 41,4 1.82877 51,4857 Cl+F 4,81 » 145684 4.B4577
K2 5.98 ~820335 29,9525 504 .84 6. 32B%-4 L2752
Totals €5.68 3. 1633 102 Totals i78.75 3.82704 e

CHARGZ BAANCE ERROR = 2.2 P=R CENT
EEEREEEER R F LR R AR R T

Linga Lehman Page | ¥arch {7, 1983



Chexzical Data From Hanford Neclear Reservation
f ————————— e ———— e —————— e}

WZLL & DB-11 UNIT: Priest Raoids SA¥PLE § CPel DATE: ©4/13/78 RECORD 4

Lations z3/l e/l % fnions - ra/l =) )
Ca 14.2 . T0E38 23.4972 HOU3 + €03 174.45 . 2.8832 4, §BES
Na + K 43,5 1. 71474 96.8825 Cl+F S.37 « 167858 5.47214
¥g 7.2 .992272 19.6483 804 S 81841 . 339388
Totals 4.9 3.e1539 fe2 Totals 182.3¢ 3.05745 €35.9°9

CHARGE BALANCE ERROR = .9 PER CENT
il T T e T T

WZiL & DB-11 INIT: Priest Rapids SAMALE & CPe2 DATE: ©7/14/78 RECORD §

e e e e e e e ]

Cations ez/1 reg/l % Anions xp/l weg/l X
Ca 14,7 73353 23.5983 HCO3 + O3 175.83 2.91248 84,2721
Na + K 44,6 1. 75801 56. 584 Cl+F a3 « 185614 5.3929
Ko 1.49 .B16127 18.8197 804 o3 81041 « 336947
Totals €6.73 3.10855 jee Totals 181.€3 3.0835 e

CHARSE BALANCE ERROR = .3 FER CENT
SHEEEERERRERERRERHHEEREEH R R EREEE 1Y

WELL € DB-12 INIT:  Selah EAMPLE § €3-35 DATE: 04/20/78 RECORD €

Cations zp/l geg/l % finions ro/l pen/1 5
Ca .3 1. 86247 38.4275 | HCO3 + L03  178.1% 2.94233  B4.7803
Na + K 23.9 912347 21. 74 Cl+F 4.63 131345 3.78354
Fg 13.5 1.11€51 33.8821 804 18.1 » 397662 11,4554
Totals €2.7 3.28533 €339.999 Totals ee1.92 3.47133 €39. 959

CHARGE BALANCE ERROR = 2.8 PER CENT
S EREEHE R R R

KELL & DB-12 UNIT:  Kabton SAMPLE & CPEE IATE: €5/11/78 RECORD 7

e e e

Cations =~ mp/l pen/l 4 Anions g/l wey/l 4
Ca ga.1 1.03253 26, 7965 HCO3 + €03 190.64 . 3.16389 5. 585
Na ¢ K 43,9 1.768 47,1688 Cl1+F 7 207282 5. B2
Kp 11.658 «ITI245 26,0722 504 15.8 « 328936 £. 89949
Totals 7o.688 3. 74824 102 Totals 213.44 3. 70003 182

CHARBE EALANCE ERROR = .b P=R CENT
SEEEEREHEHEEREEEE S E R R LR R EE AR Y
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Cherical Data From Hanford Nuclear Reservation
f—— ]

WL § DB-12 UNIT: Priest Radids SAYPLE § CPe7 DATE:  ©5/23/78 RECORD &

T S N T T T T S S T S T T T T L T T T e N T T T T ST T ===——==<

Cations rz/l - mea/l 3 fnions £g/1 reg/l 3
Lz 1.7 .88323 5. BB44 HCO3 + 003 196.88 3.24B42 84,8857
ha + K 43.7 1.7€31 49,7027 Cl+F 5.6 172634 S5.e309!
Mg 1e.23 B4B455 24,615 504 oS5 <B1044 . 383369
Totals 71,65 3.43878 iee Totals 2e2.26 3.43147 163

CHARGE BALANCE ERROR = .1 PER CENT
L2323 22323223333332233332323323332323323

WELL € DB-13 INIT: Eleghant Kin. SA¥PLE & CPE9 DATE: €6/13/78 RECORD

S T S T T T T T T T T N T T T T T T T S T T T T S S T T T T T oo TS === ======

Cations r/l- reg/l % fnions nz/1 ‘ eeg/l B ¢
Ca 2.2 1.6¢578 44,7343 HCO3 + C03 182,59 3.03212 - 8s.1161
Na ¢+ K 2474 965024 - 26.8672 - Cl+F 4,5 135717 3.63785
¥e 12.4 1. 62622 28. 33985 804 18.9 » 353438 $1.848]
Totals £9. 34 3.53183 iee Totals 225. 98 3.56233 jee

CHARSE BALANCE ERROR = .4 PcR CENT
SEEEEREEEEEE LA LR R R R R

WELL & DB-13 UNIT: Rattlesnake EANPLE § CPTL DATEs @c/23/78 R=CORD 1@

e e e e e —

Cations ex/1  meg/l 3 fnions K/} £2q/1 3
Ca 2.1 L1873 342487 WOOZ ¢ 003 163.8 3.6515 SLITIR
Ka+K 339 LUSE  4L788 CLeF 42 128254 3,865
Mg 9,38 TS 23,93 &% 1.9 IG47E 4.95726
Totals - €5.38 2.219% 160 Totals 195.9 L3792 162

CHARGE BALANCE ERROS = 1.5 PR CENT
SHEH R R

WELL & DB-13 UNIT: Cold Creek SAvRE & CP32 DATE: @B/@5/78 ReCORD 1

f————

Cations ng/l reg/] X frions rg/1 geg/l X
Ca 18.9 * 4391 14,4003 KCO3 + CO3  202.6% . 3, 36478 95, 764¢
N2 +K 78.58 3. 15582 83.5387 Cl+F A4 . 135339 3.88038
Kp .95 £78147 2.05838 804 6 212452 » 355532
Totals 9e2.43 3.7 €35.933 Totals 207,88 3.50361 233,993

CHARGZ BALANCE ERROR = 3.6 PER CENT
HHHEEEHHEHEEEER R R EE R EEE R R E R EERERER
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Chemicﬂ Data Fromw Hanford Nurlear Reservation

P ———

WELL £ DB-13 UNIT: Mabton SAMPLE & CPSS DATE: €3/21/78 RECORD 12

———— —— s ———————— s — ——— ————— 2

Cations ma/1 geg/l 4 fnions g2/l pea/l 3
Ca 1e.4 +98333 12. 8767 HCO3 + 003 2i2.5 3.53637 93.4238
Ka + K 78.2 3.2¢268 81.827 Cl+F 8.5 169813 §.48612
Ko 252 .207235 5.2953 804 3.8 875116 2.e90e8
Totais 92.82 3.913% €99, 959 Totale 221.85 3.7853 e

CHARGE BALANCE ERAOR = 1.7 PER CENT
i

WELL & DB-14 UNIT:  Kabion SAYPLE & CP1R2 DATE: i2/28/78 RECORD 13

e ————

Catim nn/l neg/l 3 fnions -/l ‘ reg/)  §
fa .35 » 859361 2.01682 HCD3 + CO3  163.88 3.88482 85.457
Na +K 8.4 3. 35084 97,433 Cl+F 5.9 .458311 12,6972
L3 .23 1.89198E-2  .550134 S04 3.2 . 855524 1.84517
Totale 3.2 3.43912 102 Totals 204. 18 3.60355 1e2

CHARGE BALANCE ERROR = 2.4 PER CENT
CREEEREEREEERREREREEEREERERERHEEEREEE

WELL & DB-14 WNITs Rattlesnake SAMPLE & CP33 DATE: ©3/18/78 R=CORD 14

e e e e ]

Cations rp/l peg/] 1 Bnions £p/1 2o/l - %
Ca @ 2.8938 43,8214 HCO3 + [03  179.53 3.60516 75.5708
Na + K 23.4 .523148 21,6301 Cl+F 5.7 168126 4,22646
g 15.75 1.29559 30, 1684 604 38.6 823652 2e. 2027
Tetals 81.15 4,29454 100 Totals 223.89 3.97793 102

CHARGE BALANCE ERROR = 3.8 PER CENT
SEEE L EEE R EHEEE R HEE R REREEE L

WELL & DB-14 NIT: Selah SA¥pLE & CPS3 DRTE: 10/16/78 RECORD 15

f————— e — ]

Cations ra/l peq/l X ~ Rnions my/1 -eeg/l 4
Ca 2l.6 1.87764 32, 1032 HCO3 + O3 {8C.67 . 3.036823 92,1821
Na+XK 8.2 ) 1.56176 46,5124 Cl+F 4,2 »123368 S [ <]
¥o ’ B.73 » 11813 21.3874 504 €.45 « 134289 4, Q74562
Totals €9.53 - 333173 e Totals 19:.32 3.29374 102

CHARGE EALANCE ERROR = .8 PSR [ENT
EEEREEEERE R E R R
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Cheazjcal Data Frow Hanford Kuclear Reservation
e S e T e e ST T e o=

WELL £ DB-15 INIT: Rattlesnake SAYPLE & T5-17 DATE: @4/26/75 RECORD 16

R S T T T T S S T T T T T s o o=

Cations £/l - megll % Pnions g5/l -gea/l 3
Ca 8.8 94311 . 25,6151 HCO3 « [03  153.52 2.51822 71.785
Na +K 54.8 2.19733 £2.0293 Li+F 7.7 217217 &.19223
Ko 4.9 2423074 11.375 804 37.1 772422 22.0:57
Totais 18.6 3.54354 iee Totals 198,32 3.50785 093,939

CHARGE BALANTE ERROR = .5 PR CENT
SR R A L R ERE R

WELL € DB-15 UNIT: Cold Cresk SAMPLE & 73-27 DATE: €5/24/73 RECORD 17

f ]

Cations no/l reg/l 4 Fnions - m/l xen/) 3
La 2 ) .0398 2.52555 HCO3 + CO3  285.97 3. 44746 92,519
Na + K 91.38 3.81904 5. 662 Cl+F 0.2 . 301032 9.45039
Kz .39 3.20814E-2  .B11938 S04 g e ¢
Totals Q.7 3.95032 £33.939 ~  Totals 216,17 3.8082 102

CHARGE BALANCE ERROR = 1.8 PER CENT
-~ HHEEHHH R L

WELL & DB-15 UNIT: Kabton SAYPLE & 72-31 DATE: €7/€3/75 RECORD 18

Cations o/l reg/1 4 " Bnions zg/1 peg/l x
L2 1.9 « 03481 2. 15285 KO3 + [03 232,35 3.85554 92,7341
Na + K 1e2.8 4,2%457 57,0526 Cl+F 7.8 « 242025 5.81519
Mg A2 34545262 784509 £04 29 . 850378 1.45071
Totals ~ 185.12 440393 100 Totals 243.85 4.16195 10

CHARGE BALANCE ERROR = 2.8 PER CENT
SHEHEH HH I HH

WELL # DB-15 INIT: Eelah SAMALE # 75-35 DATE: €5/10/79 RECORD 19

]

Cations e/l . weg/l 1 Rnions gg/l peq/l %
Ca a4 31976 3. 19519 HCO3 + €03 207,23 . 3.41107 9. 1163
Na +K 8.6 - 35983 95. 5489 Cl+F 4.2 . 138226 3.88325
¥ .39 3.208145-2 835929 8§04 e ] )
Totals 88.33 3. 74814 e Totals - 211,43 3. 54909 £58.559

CHRRGE EALANCE ERROR = 2.7 PER CENT
EEEHHEHEEHEHHHHEEHHHEEFEE T
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Lherical Data Fram Hanford Kuclear Reservation

T T e T o S S T S T2

WELL £ DB-15 INIT: Bsobin-Unatilla SRMPLE € T9-45 DATE

T e T e N N e T T T e e L oo ———

85/04/73 RECORD 28

Cations m/l ~ ueg/l £ fnions - mfl weq/l %
Ca 1.6 87384 " 1.85701 HCO3 + 03 228.54 3. 75635 82,3348
Na + K 1€2.5 4,18165 §7.2629 Cl+F 11.8 +425168 S.BE5:
¥g 4B 3.783%3E-2  .BBRIIS 804 ¢ ¢ ¢
Totals 182.56 4,23337 182 Totals 240,34 4, 20242 fe2

CHARSE BALANCE ERADR = 1.1 PER [ENT
SEECEHHEEEE L EEER EREEEEEEEREERR LR

WELL € DB-15 INIT: Priest Rapids SPMALE & 79-51 DATE: @8/13/73 RECORD 21

Catjons o/l reg/1 3 fniens g3/l neg/1 4
Ca 2.08 . 183792 1.32613 HCO3 + £93 132,86 2.48825 34,7368
Na¢K 186 7.82563 98.82%% Cl+F 138.8 4,44812 62,8338
g .86 4,5356E-3 6. 2205432 804 1.9 «£26938 3.16828
Totals 188. 14 7.93436 035.939 Totals 282.5% 7.16331 ©33.9%5

CHARSS BALANCE ERROR = 5.1 PER CENT
S H R

WELL & DB-~15 INIT: Frenchman Springs SAYPLE § 73-92 DATE: €3/27/79 RECORD &2

S T S T S S T e T T T T T T e e e e T

Cations /1 peo/l 3 fnions £o/l eeg/l 3
Ca .1 833383 722033 HCO3 4 (O3 153.85 2. 75283 40.9764
Na + K 180.7 7. 55688 93.0313 Cl1+F 111.4 3.55302 92,8874
¥p 23 1.83198E-2  ,24BB3S 604 19.8 412236 6.13621
Totals 162,84 T.67119 162 Totals 285,85 6.71828 162

CHARGE BALANCE ERROR = 6.6 PER CENT
SRR R R R R R ERE L

WELL & DB-15 UNIT: Prenchman Sorings SAMPLE & Be-42 DATE: 18/15/79 RZCORD 23

e

Cations - zp/1 eeg/l X fnions ng/1 o/l %
ta 1.4 .85586 .918233 HCO3 + 003 164,19 . 296516 41,5195
Na + K 182.6 7.522% 98.8763 Cl+F 118.4 3.73335 53.1163
Kg .15 15629452 205431 506 184 . 353088 5. 36417
Totals 182,19 7.60803 100 Totals 301,99 7. 14161 100

CHARGE BRLANCE ERROR = 3.2 PER CENT
SHHEHHHE
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Chemical Data From Hanford Nuclear Reservation

L ]

WELL & DB-15 UNIT:s Frenchean Sorings ERMPLE & 80-74 DATE: 18/18/73 RECORD 24

tions Ex/l - e=gll  § finions eo/l xeg/1 %

Ca 1.3 .85487 855185 KO3 + £03  128.9 2.47633 35.817

Na+K 178.4 7.42889 93,8591 Cl+F 127.5 4,073:6 58,9131

Fo .86 4,93565-3 6. 58211E-2 804 17.5 . 36435 S.26585
Totals 179.76 7.4983 162 Totals 2.9 £.91384 239,553

CHARGE BALANCE ERAOR = 4.1 PER CENT
SEEEEEHEEEE R R R EE R

#ELL & DB-2 INIT: Habten SONPLE & CPE3 DATE: €7/25/78 RECORD &5

e e e e == ———

Cations . wo/l rey/l % fnions w0/l reg/l %
Ca 1.2 85388 1.1862 HCO3 + €03 243.23 4.88554 84.0265
Na ¢+ K 119 4.55715 98,2163 Cl+F 2.4 . 766269 15.7593
Ko o37 3.84362E-2  .602527 §04 8] 01841 .214235
Totals 128.57 5. 04807 e Totals 266,13 §,B5232 €399.935

CHARGE BALANCE ERROR = 1.9 PER CENT
CEHEHHH

WELL & DB-4 INIT: Mabton SOMPLE ¢ CPTS DATE: 07/25/18 RECORD 26

QW — —  — e ——————————

Cations s/l eeg/l 3 Anions np/1 £eg/l L
Ca oS «02455 627784 HCO3 + O3 232,24 3.881E3 82,4762
Na + K 9.1 3.93783 99,0824 Cl+F 9.7 . 383336 1.27578
¥g o34 1, 1516482 289772 804 oS 01041 -248003
Totals 95.74 3.97423  €95.9%9 Totals 262, 44 4§, 19743 100

CHARGE BALANCE ERROR = 2.7 PER CENT
S

WELL & DB-5 UNIT: Mabten SAMPLE & CP76 DATE: €7/18/78 RECORD &7

T S T T N T S T L T T T T T T T T e e

Cations np/l geq/1 4 finions o/l g/l 14
Ca 1.4 06388 1.53805 HOG3 + €03 198.13 . 330427 T1.8273
Na ¢ K 183.1 4,25893 97.4234 Cl1+F 2.3 ,851408 20,9958
Ko 32 &, 2TTa2E-2 978486 £04 2.4 . 049958 1.17692
Totals 105, 82 £.31157 093,993 Totals 230,83 4. 24566 1e2

CHARGE BOLANCE ERROR = 1.5 PER CENT
(33323 333323333222332333332222322233233]
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Chexmical Data From Hanford Nuclear Reservation

S S S T S T S T ST

WELL & DB-7 UNITs Mabton  SRMALE & L85 DRTE: €7/24/78 RECORD 28

f e —

Cations wa/l xeg/l ] Anions ra/l rea/l 3
Ca 1.4 05586 1.2184b HCO3 + CO3  185.89 3. 36249 2, €855
Na+K 135.7 S.65372 98. 6234 Cl+F 7.3 2.16883 33,4558
kg .2 8.87122-3 . 172168 834 1.2 824984 +45656
Totals 137.22 5. 13345 102 Totals €58, 35 5. 4903 iee

CHARGE BALANCE ERROR = 2.1 PER CENT
SR R R4

WELL & DB-3 INIT: Kabton SAXPLE ¢ CP78 DATE: €7/§71/78 RECORD 29

Cations ny/1 - geg/l £  fnions g/l meg/1 3
Ca oD »02495 « 134585 HCO3 + 003  167.23 2. 76816 82,0436
Kz + K B4.1 3.45753 93. 8262 Cl1+F 11.8 . 349379 1€.2384
¥y 41 9. 8486E~3 «299158 804 1.5 «26025 7.65804
Totals 84.71 3.48153 10 Totals 191.53 3.39839 102

CHARGE BALANCE ERRDR = 1.4 PER CENT
SHEEHEEEEHEHHEEEREE R EE LR RS

WELL & DC-12 INIT: Frenchoan Springs SAMPLE & Bo-102 DATE: ©5/03/82 RECORD 32

Cations za/1 req/1 3 fnions wa/l gec/l
Ca (3 . 857884 91042 HCO3 « 03 131.82 2.4026 41,2082
Kz + K 1514 6.29364 93,9885 Cl+F 112.6 342807 58,7938
Mg 078 £.41628E-3 100918 B804 ) ) )
Totals 152,638 6. 35794 160 Totals 244,42 5. 83058 162

CHARSE BALANCE ERROR = 4.3 FER CENT
SEEEEHEHH FEHEEE R E R R R R R

WELL € DC-12 UNITs Sentinel Bluffs SAXPLE € 82-233 DATE: @3/18/88 FECoRD 31

S S e S S e e T e T T T T e ==

Cations g/l eeg/l 3 fnions wg/1 peg/1 ' %
Ca 1.64 881836 1.853171 HCO3 + CO3  138.22 . 291919 38.5588
Na+K 1755 7.40116 88,7327 Cl+F 121.7 3.86382 55.7533
Totale 171.3 7.49516 £39.9535 Totals . 269,92 E. 45628 122

CHARSE BALANCE ERROR = 7.4 PER CENT
S A
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S T
Chemical Data From Hanford Nuclear Reservation

e e S S s === ———x

WELL # DC-12 - INIT: Priest Rapids - SRYILE ¢ 82-62 DATE: ei-23-B0 RECORD 32

e

Cations w3/l pea/l B fnions g/l wes/1 4
Ca 1.08 . 833852 811634 KCO3 + O3 130.53 2. 42254 48,5738
Ka + K 157.6 £.583¢6 93.8775 Cl+F 113.3 3. 44782 58,2652
Totals 158.77 €.64436 102 Totals 247.13 9.91747 182

(CHARGE BAUANCE ERROR = 3.8 PER CENT
SELEESEEEEHEEE HEH LSRR L

WELL & DC-12 UNIT: Priest Rapids/Rosa SAMALE & 8863 DATE: @2/07/80 RECORD 33

T T e S T T S T N T ST oo

Catjons og/l eeq/l finions n3/1 reg/l X
Ca 1.31 085363 $.13242 HCO3 + €03 132,53 2. 40854 42.937%
Na +K 136.8 S. 78337 98.802 Cl«F 1e5.4 3.1907% 57. 8624
L) S 3.7839%:E-3  6.55513E-2 2 §D4 ¢ ] ¢
Totals 138, 156 5. Ties2 €33.999 Totals 235.93 5.5917 182

CHARGE BRLANCE ERROR = 1.6 PER CENT
EHERHHEELEEEEHEEEEEF R R ER BRI

WELL & DC-12 INIT:  Roza/Frenchman Spring SMPLE & 82-73 DATE: e2/25/82 RECORD 34

Cations g/l se5/] 3 fnions /1 eeg/l 5
Ca 1.6 87384 1. 34524 HCO3 + 03 135.68 2.51533 42,3585
Ka + K 139.7 5. 62952 98.5145 ClL+F 132 3.38337 57,1505
Mg .38 8.6G14BE-3 136233 504 1.4 .625148 430857
Totals 141,338 5.91742 162 Totals = 250.28 5.93318 162

CHARGE BALANCE ERROR = .2 PER CENT
S

MELL & DC-12 INIT: McCoy Canyon Flow SAMPLE ¢ 81-61 DATE: e4/20/80 FECORD 35

Cations gg/l peg/l % frions ng/l peg/l 3
Ca 1.7 853393 o 13435 HCO3 + €03 91.24 - 1.78544 28,6324
Na + K 169.02 | 7.21574 99,243 Cl+F 143.5 4,38328 €9.9574
Kg .02 1.6452E-3 2.26276E-2 S04 4.2 +BB7444 1.42221
Totals 170.13 7.27078 0o Totals 238,94 £.23t36 162

CHARGE BALANCE ERROR = 7.7 FER CENT
SEHEHH R
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Chezical Data Frow Hanford Nuclear Reservation

B e e

WELL € DC-14 WIT: Frenchaan Springs SRMPLE & BR-104 DATE:  @7/14/80 RECORD 38

S T S S T e T T T o= —===—===

Cations eo/l geo/l 3 fnions ro/l 52/l S
La &1 10473 2.63108 KCO3 + 003 128.7 2.43193 73,3372
Na+K 81.7 3.780835 87,377 Cl+F 7.4 222728 7.8241
¥o o1 8.22053:-3  .211249 804 26.1 53402 16. 8337
Totals §3.9 3.83398 633,955 Totals - 162.2 3.22826 033,935

CHARGE BALANCE ERROR = 9.4 PER CENT
SEEEHEE R L LR R

WELL & DC-14 UNIT: Frenchman Springs SAMPLE € 82-129 DATE: @7/29/82 RECORD 37

Cations pg/i eeg/l 3 finions so/1 seg/l 4
Ca 1.84 858393 1.33872 KCO3 + €03 117.3 217715 74,8876
Na+K 8.5 3.55L18 98,5556 Cl+F 8.1 28469 9. 68767
K3 .02 1.6452E-3  4,5659x-2  BO4 22.9 476718 16,2245
Totals 87.53 3.60322 £35.939 Totals 148.3 2.93862 102

CHARGE BALANCE ERROR = 10.2 FER CENT
SEEEEEEEREEEEERREREERREREEREERRRERERE

RELL & DC-14 UNIT: Frenchoan Springs SRPLE € B2-15 DATE: @7/€7/82 RECoRD 38

P e

Cations 2/l - ell 4 Anions 3/l peg/1 3
Ca .17 .828383 1.58773 KO3 « L03 128,38 2.38248 T8. 3677
Na +K 88 3.61483 88,3004 Cl+F S.1 . 318457 9.95134
¥g .65 824113 111854 §04 2e.5 - J42681 13.6883
Totals 89.22 3.67713 162 Totals 157,98 31197 162

CHARGE BALANCE ERROR = 8.2 FER CENT
i

WZLL & DC-14 INIT: Priest Rapids/Roza EAMFLE & 82-168 DATE: ©€6/11/8D RECORD 33

b e e e e e e e e e e —

Cations wc/l pea/l 3 fnions wg/l peg/1 ' p
Ca 3.15 » 157185 4,675 HCO3 + CO3 151,98 . 2.56769 81,3763
Ne ¢ K L7 3.18818 94.835 Cl+F 7.8 242025 7.67036
LA .2 J18452 .483378 804 i6.6 . 345612 1e.9532
Tolals 85.05 3.35i81  £39.9% Totals 176.38 3.15333 ©39.939%

CHAREE EALANTE ERAOR = 3.2 PER CENT
EEEREEEEEREREREEEEE LR EEREREL LRI E R
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Chenical Data From Hanford Kuclear Reservation
f e e et}

-

Wzl & DC-14 UNIT: Priest Rajids " BRYPLE & BO-183 DRTE: €5/19/88 RECORD 42

e T R R i
—— ——— ————— ————— el —————————

tions rz/l r=y/l } 4 fnions /1 peg/l 3

La 3.42 « 172658 4.83851 HCO3 + €03 162,56 anane 78.6957
Na +K .1 3. 33243 94.465 Ci+F 7.3 - 230363 &.66314
2 .29 2. 385%4c-2 676384 ] 25.2 903844 14,6172
Totals 88.8: 3.9e781 fee Totals 152.85 3.44693 €33.99%

CHARSZ BALANCE ERROR = 1.1 PER CENT
EEEEEREREEEEEREEREREREERERERERERRERER

NELL & DC-14 UNIT: Brande Rorde SA¥PLE & 82-235 DATE: €3/05/82 RECORD 41

L e

Catiers w3/l weg/l % Pnions wz/l xec/} X

La .32 . 855858 « 859365 "HOO3 + C03  133.5 2. 72939 42.6816
Na + K i72.6 1.24857 93.0438 Cl+F S5 3.27604 91.2321
¥z .83 24113 S.bigcee-2 804 18.7 389334 €.08833

Totals 173,97 1.318% 100 Tetals es3.2 €.3947 182

CHARGE BALANCE ERROR = 6.7 PER CENT
SEEEEERRERERERREEEEIEEEETNNAEEEEENY

Woil € DC-i4 UNIT: Elephant Kin SAMPLE ¢ 80-3 DRTE: @1/22/80 RECORD 42

f e e e e e

Cations g3/l eeg/l ) finions e3/1 gec/l
Ca 9.59 478541 13,9454 HCO3 « €03 152,37 2.61803 76.3834
Na + K £8.45 2. 79317 81.5713 Cl+F 7 224343 6. 54544
¥z 1.87 . 153826 4,48272 804 28.1 . 585042 17,8592
Totale 79.8: 3.43154 e Totals 192.47 3.42747 102

CHARGE BALANCE ERROR = X 5.93004z-82 PER CENT
SEEEEERHEEERERERREEEEERRREEEEERERRELE

WELL & DC-14 INIT: Rattlesnake SAYPLE ¢ 82-53 DATE: ©1/18/82 RECORD 43

Cations rg/l xeg/1 % RAnions wp/1 g/l - %
Ca 6.5 « 32435 1:.1823 HCO3 + CO3 131,86 . 216637 B.192
Na+ kK £1.9 245717 84,7329 L1+F .3 . 220477 7.82603
kg 1.44 « 118454 4.08383 S04 23.5 .48327 16,962
Totals £9.84 2.98057 ie2 Totals 161.85 288112 833,933

CHARGE ERANCE ERROR = .3 P2R CENT
SEEEELHEERERREERERERERER S LR RERERERERE
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Chemical Data Frox Hanford Nuclear Reservation

Wl & DC-14 UNIT: Fabton SANMPLE & 82-T1 DATE: @4/07/80 FECORD 44

e s

catiors £2/! =2/l 3 fnions N 131 een/l 3
Lz 7.63 « 350797 6.43338 KO3 + C03 145,13 2. 77124 73.1827
Na+K 92.3 3.78734 9i.@322 Cl1+F 13.3 «411838 16.8523
¥g - 2.13876E-2 514184 &4 &1 . 663852 15.955
Totals 95.59 4.15952 1e2 Totals 183,53 3. 79494 182

CHARSE BALANCE ERROR = 4.6 PER CENT
ERERREEERRERE R ERR R R E R RS

WeLL & DC-14 UNIT: fsotin BAXPLE & E2-83 DATE: @3/14/82 RECORD 45

Cations ro/l peg/l 4 fnions xp/} reg/l 4

Ca 1.46 - 872854 1. 83564 KO3 + CO3  140.83 & 65%5% 77.8151

Na+K 8.8 3.7638 97.9331 Cl+F ie.3. + 30141 fe.6023

¥ .08 €.5808z-3  .q7123! 804 18.8 «351416 11,4826
Totals 93.34 3.84323 102 Totals 189.93 3.40877 100 :

CHARGE BRLANCE ERAOR = 6.€ PER CENT
SHEHE R

WLl & DC-14 UNIT: Selah SR¥PLE ¢ B2-B5 DATE: €2/25/80 RECORD 45

e ]

Cations gp/1 eeg/l L fnions o/l eeg/l X
Ca 16 +T384% 29. 2204 HCO3 + 003 130,61 2. 14713 73.6233
Na+K 44.9 1. 72025 £2.952 Cl+F 5.6 172634 6.42183
¥g 2.6 213876 7.82753 04 18.1 . 376842 13.9147
Totals £3.5 2. 73234 16e Totals 154. 31 2. 69561 182

CHARGE BALANCE ERROR = .7 PER CENT
SHEEEERREHEEEREHEE R R R R

WELL & DC-14 INIT: ikstanun Flow Top SAYPLE & 81-30 DATE: 12/23/82 RECORD 47

e e e e e e e »

Cations g/l req/l X fnions np/1 wg/l - %
Ca 4,14 . 285585 1.45048 HCO3 + CO3  77.53 . 1,387¢3 16,6154
Na + K 323.68 13.9352 95.5162 Cl+F 2 8. 6497 B6.3:29
ro .04 3.2904E-3  2.326165-2  5M4 144.8 3.01473 23.e17
Totals 327.65 14, 1454 £33.939 Totals 694,33 13,0558 102

CHARSE BALANCE ERROR = 4.0 PR CENT
I T I L T
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Chemical Data From Hanford Nuclear Reservation

T T S T T T T T I T

WELL & DC-14 INIT: Urtanur Flow Eot SAMPLE & B1-44 DATE: @1/15/81 RECORD 48

f e e e e

Catiors ec/i © m=a/l % finiors rg/l pen/l %
Ca 4,52 « 225048 1. 94723 HCO3 + 003 100.85 1.82131 13. 1665
Na +K 333.1 14, 3445 98,482 Ci+F cis 9.1923 66,4333
¥z .03 7.42345-3 5. 07B62=-2 806 - B & R 2.82114 22, 3542
Totals 337.74 14,5776 182 Totals 521,35 13.6832% 1€2

CHARSE BALANCE ERROR = 2.6 PER CENT
EEEREEEEEREEHEEEREREREFE SRR LR AR R

NzLL % DC-15 INIT: Frenchwan Soring SAYALE & BR-120 DATE: ©7/15/780 RECORD 49

B e e e e e

Cations wp/l reg/l 3 Anions xo/l wea/l £
Ca 1.33 . 856357 1, 35415 HCO3 + CO3  154.27 2.6645 59,121
Na ¢ K 117.6 483258 98.5619 - Cl+F 5.4 1.82912 40.2829
K3 .85 824113 8.3%217E-2  SD4 1.3 827066 596077
Totals 118,58 4,50033 £35.533 Totals 218.97 §,54055 160

CHARGE BALANCE ERROR = 3.8 PER CENT
L333323832112322323323223232232333321323%

WL € DC-15 UNIT: Frenchoan Springs SAMPLE & B2-131 DATE: @B/84/80 fELORD 5@

e e e e e e e e e

Cations ng/l £eg/l 1 fnions np/} reg/l 3
Ca .95 047504 870875 HCO3 + 03 117.8 2,22584 45,8335
Ka + K 132.9 5.4503 93.8843 Cl+F 7%.5 2.44834 50. 6664
Kg N X; 2.46782-3 - A.A8B3ET-2  SO4 1.5 « 15615 3.23405
Totals 131.83 5.58087 10 Totals 201.8 4,82633 162

CHARGE BALANCE ERROR = 6.5 PER CENT
i

| AR gt INIT: Priest Rapids/Roza SAMALE & 80-197 DATE: @5/83/60 FZCORD St

tions ng/l veg/l S Anions ©3/1 zeg/l . 3

Ca 1.e7 .£53333 1,232 HCO3 + €03 120.72 . 2,22287 92,9762

Na + K 12.3 4,25282 98. 7835 L1+F 88.3 1.92314 45.8328

Yz .23 2.456782-3 5. 27151E-2 804 2.4 . 243958 1.15085
Totals 1€3.4 4, 3888 e Totals 181.42 §.19359 fe2

CHARGE BALANCE ERROR = 1.3 PER CENT
HEEEEEEEE R R R R R R LR R RN
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Chexmicel Data Fron Hanford Nuciear Reservation

1 e e —]

WELL & DC-1S INIT: Levey SRYPLE € 86-3t - DATE:s €1/04/80 RECORD S2
Lations ec/l e=z/i 4 fnions rg/1 r=o/l %
[} 1e.5 52395 13.8545 HCO3 + CO3 262,93 3. 34825 63. 8205
N2+ K 72.9 2.94523 71,8757 Cl+F 12.4 37912 1.1931
¥z 3.8 . 312568 8.26565 804 0 e e
Totals 87.2 3. 78177 €93.933 Totals 215.33 3.71937 102

CHARGE BALANCE ERRDR = .6 PER CENT
T T T

kL & DC-15 UNIT: Rattlesmake SARPLE & B82-54 DATE: @1/23/82 RECORD S3

g e

tions [T geg/l Anions rp/l peg/l %
Ca 8.97 447603 12,7776 HCO3 + CO3 183 3. 13481 §1.5425
Na ¢+ K .8 2.85388 - Bl.4881 - Cl+F 5.4 » 283624 8.45704
Ky 2.45 081537 5. Ta323 S04 e e ¢

Totals 82,22 3.583¢e2 e Totals 185.4 3.42441 039,953

CHARGE BALANCE ERAOR = 1.1 PER CENT
L33323333332333223323 233332223233 332313

o RS E D015 INITs Cold Creek SREPLE & 80-57 DATE: @3/25/82 FCORD 54

Cations £g/3 geg/1 % Priors £/l reg/] %

Ca 3.88 153652 285138 HCO3 + (03 295.93 4.93431 92.9135
Na + K 124.4 5. 19645 6. 3783 Cl +F 16.6 A9 9.08838
Yo o1 4, 1952682 778328 s04 e e 4

Totals 127.93 5. 39229 099.993 Totals 316.33 S. 44948 ied

CHARSE BALANCE ERROR = .5 PER CENT
it i

RELL & DC-15 UNIT:  FKabton SAXPLE & B2-87 DATE: ©4/14/82 RECORD S5

e

Cations ug/l reg/l % Pnions xp/1 reg/l . 3
La 2.58 128742 2. 45089 FLO3 + 003 278.64 . 46245 BB,
Na ¢ K i22.1 5.8675 95.8775 Cl+F 19.9 .61€233 11.E575
K3 .95 ' 878147 1.48163 804 2 ¢ R

Totals 125,83 5.27439 e Totals 298.54 5.23474 182

CHARSS BALANCE ERROR = .4 PSR CENT
g
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Chenical Data From Hanford Nuclear Reservation

3 B e

WELL € BC-15 INIT: Ustanus Flow Top SANPLE € 81-27  DATE: €2/17/81 R=CORD &6

Esmrm=srmrrensrnesn e e e e s e e s e e e e e s e e e e e e e e e

tions we/i r2g/l b4 fnions rp/l rzo/l X

Lz 2.98 183792 B3935 HCO3 + £03  58.33 1.88353 S. 95644

Ne +K 265. 24 11,4332 93,8862 Cl+F 221.6 17.058776 64,8024

¥z A2 1, E432E-3 1,42581E-2  SD4 131.8 2. 74807 25,2311
Totals 267,34 11,5387 1ce Totals 411.73 12.8758 ©33. 599

N

CHARSE BALANCE ERROR =  3.@ PER CENT
SEEREEEREEEERREEEE R RR R EERER R LS

WELL € DC-15 UNIT: Sentirel Bluffs SAXRLE & Bi-46 DATE: 12/10/88 RECORD &7

B e e e e e e e e e ]

Cations wz/l veg/l % finions za/1 xzg/i 9
Ca 1.4 » 51856 4.88517 HCO3 + C03 68,72 1.1%577 11,7265
N2 +X 2411 18,2745 95,1339 Cl+F 2e2.9 b. 03454 S8. 7107
Ko .28 €.580B8E-3  6.00332%E-2 - S04 - 135.6 2. 90647 28,5027
Totals 251,58 fo.8 102 Totals 403,22 18.1972 1e2

CHARGE BALANCE ERROR = 2.9 PER CENT
SEEEEEREEREEERREEEERRRRRRRREEHERERERE

WL & BT-15 IXiTs Erarde Ronde Low SAMPLE & B81-96 DATE: 04/10/81 R=CORD 98

e e ]

Cations xp/1 pen/l fnions ra/1 cen/1 %
Ca 221 118275 835764 HCO3 + 003 87.65 1.49282 12,2333
Ka + K 282.61 12,1348 93.0262 Cl+F 233.e3 7.12931 S8.4228
Kz 14 1.15164E-2  9.39621E-2  BO4 171.93 3.58083 23,3439
Totals 282.96 12,2564 £99.933 Totals 432.87 12.283 102

CHARGE BALANCE ERROR = .2 PER CEXT
SHEEF R

WELL % DC-16 UNIT:  Rattlesnake SAMALE & 81-103 DATE: Q39/23/81 RECORD 55

Cations o/l reg/1 B  finions e/l geg/l - X
Ca 16.82 .539318 5.68958 KO3 ¢ 003 &6T.51 - 4.44849 88,3328
Na¢ K 1€8.2 T 4,63139 83.1203 Cl+F 4.1 . 127387 2.53655
r 4,87 402525 7.18974 504 22,83 459914 5, 13653
Totals 123.89 5.57182 102 Totals 293.7 5.03373 102

CHARSE BALANCE ERRDR = 5.1 F2R OENT
I
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Cnemical Data From Hanford Keclear Reservation
m

Selah SANPLE & E2-17 DATE: 1e/2i/81

W=l § BC-16 LNIT: RECORD €9
Cations 3/l =0/l 3 Pnione - o/l nec/] £
L2 14,94 « 765595 23.1e32 KCO3 + 03 389.85 2. Be451 92,7885
Ka +K 53.84 e.1%1n 67.5426 Cl+F 4,85 » 125733 §,15932
Ko 8- L 288733 8.95¢14 S04 .43 9.22328E-2  3.€5!55
Totals 71,43 3.22681 102 Totals 178,33 3.62247 ied
CHARGE BALANCE ERROR = 3.3 2R CENT
T T T s
V2L & IC-6 UNIT: Grande Ronce Low EANPLE & 7957 DATE: e8/e2/73 RECORD &1
B e e e e e
Cations pp/l gec/l i finions xg/1 xe0/] X
La .12 .£55808 603714 KCO3 + CO3  30.82 « 136344 10,4227
Na ¢ K 213.15 9.24785 99, 3522 Cl+F 138.9 465532 £5. 7263
¥o 828 6. 5808~ 7,8733%E-3 804 81.4 169475 23.873
Totals 214,318 9. 38335 e Totals 50. 92 7.83502 1e2
CHAARGE BALANCE ERROR = 13.4 PeR CENT
SEHEEEERREEEEER R ER R R EREE R R R R B EELES
BELL £ D6 INIT:  Umbanur Flow Toz SAVALE & B2-118 DATE: @5/27/82 RECORD B2
f—————————— e —— ]
Cations ng/l rea/i p S finions ng/1 wen/l X
L .86 082834 60248 HCO3 + O3  78.53 1.57726 12,865
Na+K 316.9 13.663 99. 3503 Cl+F 8.3 - 6. 90703 35. 4669
. .12 S.B7119:-4  7.1798BE-3  SD4 190.6 3.95829 31,8574
Totals 318,572 13,7488 039.933 Totals §77.49 12,4526 12
CHARGE BALANCE ERROR = 4.9 PER CENT
SLHEEHE A R R R
WELL # DC-€ UNIT: Sentinel Bluffs SANALE & 80-191 DATE: @8/14/80 RECORD €3
e
Cztions nz/1 peg/l p Aniors ep/1 xe0/l X
Ca 4.5¢ «C20049 1.41937 HCO3 + €03  186.77 2. 1262 13.4672
N +K 355.4 15, 6238 98.4518 Cl+F 319.2 &. 55185 £2.58¢
Ko 17 i, 35642E-2  B.B234BE-2 £04 157,4 4, 10387 26.83:7
Totals 3n.e8 15, 8488 e Totals £23.37 15.787% o2
- CHRRGE BALANCE ERRDR = .2 PER CENT
HEEMEEE R EE R EER S ERE R R R R R R RRERE
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Chenical Data Fron Hanford Nuclear Reservation

WELL & DE-6 INIT: High Trans N2 R2 SAMPLE § 82-37 DATE: @2/ed/BR RECORD 64

R e e e

~—

Lations - wml} rez/l p 3 Rnions rg/l nec/1
Ca 97 048423 O26184 HCO3 + CO3  48.31 1.32253 17.€338
Na ¢ K 218,84 9. 51344 93,4885 Cl+F - {353 4,78938 61.6472
Kz 025 4.93565-4 5. 16149z-3 S04 173 1.64478 21.2589
Totals 219,816 9. 56234 1€2 Totals 262,61 7. 73689 182

CHARGE BALANCE ERROR = 12.6 PER CENT
SHEEHEREES IR R R E L R SR E R E R R

Wzl # DC-6 UNIT: GBrance Ronde Low SAMILE & B2-45 DRTE: €1/02/88 RECORD &5

Catiors xc/l rez/l % fnions 3/l wea/l 3
Ca 5 LB4TAES 447147 RCO3 + CO3  S52.81 1.51656 16. 7386
N+ K 283.4 18,5536 93,549 Cl+F 116.9 §,27435 47,1836
4] 825 4. 113E-4 3. B7958E-3 804 157 3.26874 36.8778
Totals 244,355 12,6216 €39.933 Tetals 325..71 9.85025 led

CHARSE BALANCE ERROR = 7.8 PER CENT
SEEEEREEESEXRERERERERERREERILRREEEREE

LRI B 10 ] INIT: Ustanun Flow Bot ERMPLE € 81-82 DATE: @2/24/61 RECORD €6

S S S T T T S S T T S T T T e S T T S L S T T S T T S T S T S T T T T T T T T TS e

Cations nz/l reg/l % firions ry/1 eeg/l %
Ca 2.7 AT 843257 KO3 + 003 S0.55 980538 667128
Na + K 363,08 15,7334 93, 1564 Cl+F 4.7 10.0235 68,2305
¥ 221 B.225%=-5 5.18395E-4 S04 171.2 3.6893 25. 0363
Totals 255,781 15,8582 160 Totals 52,45 . 14.69% 093, 933

CHARGE BALANCE ERROR = 3.6 PER CENT
SHEEEEREREEREEE R RREERE SRR EEREE R EH

WELL € S1i-Ef2A UNIT: Levey SA¥ALE & 80-6l DATE: @3/20/82 R=CORD €7

e e e e e e e e e ]

Cations wg/l wea/l % finions rg/1 g/l 7
Ca 2.4 1. 11776 &1.7638 HCO3 + 002  205.13 . 3.3%%7 88,8455
Na ¢ K 59 2.41e51 §9. 6744 Cl+F 14,5 426146 11, 1544
) £.€5 ASTET3 12,3617 504 ) 0 ¢
Totals 87.45 4.825% 162 Totals 219.83 3.82041 e

CHARSE BALANCE ERROR = 2.6 PSR CENT
CHEEEEEREERRE R R EE R R RN R R R R
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Chemical Data From Hanford Nuclear Reservation

BELL § DC-12 INIT: 999 SRYPLE ¢ 939 TE:  €7/14/82 RZCORD 68
Latiors gz/l rzt/l 3 Pnions £3/l reo/l *
Ca .27 .£58383 BATRLL HCO3 + €33 138 2.43168 35. 8319
Na ¢+ K 183.2 £.83025 93.232¢ Cl+F 141.2 4, 3155 €3.6263
Mg N+ 4,195265-3  6.08B41E- 804 1.7 83533 521837
Totals 164, 421 6.685283 182 Tetals e713.9 b. 78258 1e2
CHARGE BALANCE ERROR = .8 PER CENT
T
WELL & DC-f2 "UNIT: Erande Ronde SAMPLE ¢ 999 DATE: 11704781 RECORD €5
f ——————————
Catiors wg/l reg/l % fnions E 717§ reg/l x
Ca 1.28 053872 .B484T3 HOD3 + 03 11L5 19592 - 315085
. N ¢K 174.7 7.4B318 93. 1428 C1+F 136.7 4,151 67. 3857
K3 .81 8.22559=-4  1.€3274E-2 504 3.3 .B68785 1. 18472
Totals 175.99 7.52788 iep. Totals &L.5 6.21932 £33.959
CHARGE BALANCE ERROR = 9.5 PER CENT
SEEEHEE L
WELL € DC-14 INIT: fsotin IF SA¥RE § 933 DATE: @3/26/B2 RECORD 70
f e e
tions rz/l pez/l 3 fAnions rp/l peg/l 3
Cz 144 Q3ER85 161127 HCD3 + CO3  158.5 2. 82336 75.€857
Na+K 84 34673 9g.2183 Ci+F 8.3 « 330757 9.31039
L 44 74 6.807245-3 170418 804 15.8 ~412236 11.6039
Totals 85.214 - 35385 jee Totals 187.6 3.55256 £95.999
CHARSE BALANCE ERROR = .3 PER CENT -
S R R EE RN
WL § - :
INIT: Brance Ronde SRYALE § 939 DATE: 02/11/8% RECORD 71
Cations ws/l ren/l % Pnions rp/l eeg/l %
La 1.7 88483 1. 24566 HCO3 + CO3  §5L.5 2. 71028 41,1842
Na+K 152.8 6.71727 88,1178 Cl1+F 8i.4 2.66274 42,4549
¥ .03 2.4878=-3 3.626582-2 S04 58 1. 26736 18.3509
Totals 138.53 6. 82457 102 Tetals 292.% £. 582358 1e2
CHARSE BALANCE ERROR = 1.7 PER CENT

vinda Lehwan
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Chexiral Data From Hanford Nuclear Reservation

Y f e ——

BELL & DC-15 UNIT: Brande Ronde SPLE ¢ 539 DRTE: @i/eB/al RC0RD 72

[ —————— e e e e e e e e e e e e e B e e e e e e e e e e e —

Cations . we/l T4 % frions /1 reg/l i
L2 1.9 « 39421 3.58876 HCO3 + €03 38.6 . 66484 S.62i75
Na+K 245.5 1€.5879 5. 3887 Cl+F 229.1 7.€2235 89,373
¥z .23 2.4678=-3  2.26BEiE-2 S04 158.8 4,139 35.9986

Totals 257,43 10,9846 238,939 Totals 4B6.5 11.8262 fe2

'CHARGE BALANCE ERROR = 3.7 PER CENT
L T e

KELL & DC-15 IKI7: Grande Ronde BA¥PLE & 939 DATE: 11/25/81 RECORD 73

T S S S T T T T S T S e T e e S S T T T ST

Catiors ve/l reg/l X fnions op/l reg/l X
ta 1.8 .88382 o 100414 KO3 + 003 S1.6 . 1.64223 16.1126
Na+K &7h.1 11.6713 83, 1808 Cl+F 183.5 6. 30764 61,925
Yo .1 8.22595=-3  6.87252¢-2 £04 187.2 2.231% 21,9243
Totals eié 11.95%4 e Totals 382.3 1e.1738 e

CHARGE ERLANCE ERROR = 6.1 PER LENT
SEEEREREREEERERRER SRR ERRERRER R RN TE

k=Ll & DB-f UNIT: Priest Ranids SANPLE ¢ 939 DATE: 11/18/81 FECORD 74

Cations v/l pec/l 3 fnions /1 peg/l %
Ca o43 821857 .45098 HCO3 + €03 157.4 2.6323 56. 4872
Na ¢+ K 115 4,72817 ° 93,3762 Cl+F 8.7 1.68833 36,2323
Mg o1 8.2259%:=-3  .1728%3 €04 16.3 . 333356 7.28254
Totals 115.53 4, 73765 (4 Totals 227.4 4.655953 1e2

CHARGE BALANCE ERROR = 1.9 PER CENT
L L

WELL & DB-14 INIT: Cold Creck IB SRYPLE & 933 DATE: 10@/32/78 RECORD 75

T S T T S N T T S L T T T S T T T T S S T T T T S N L T T T L T T e oo oo ===z

Cations xg/l geg/i 3 Rnions ng/l w0/l 3
Ca 14,23 7283291 22,7388 KCO3 + £O3  179.5 . .87 95,7168
Ne ¢+ R 48,25 1.55302 3. 3503 Cl +F 4 . 122612 3.5482
¥z S.23 43022 13.9i35 S04 e . 1041 . 33524
Totals 67.57 3.e9233 102 Totals 184 3.30552 ez

CrA38c EALANCE ERROR = .2 P=R C=NT
EREEERHEREREER LR R R R R LR ER R R R R EE R RS
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“ Chemical Data Frow Harford Nuclear Reservation

WzL. € S1i-El2R UNIT: Levey SAYPLE & 993 DATE: @7-24-BR RECORD 76

et e e e A i P e e st v
— o e ——

tions w2/l - meafl 4 finions rg/l rec/l %

Ca 2i.6 . L.e7784 27,5282 HCD3 + CO3  209.1 3.4E272 88,232

Ka ¢+ K 1 2.206:5 99.485: Cl+F 15.67 -+ .hB@BB2 11,7428

LA S.9 485334 125758 S04 .3 LB25041  2,6524B=-2
Totals 83,5 3.853932 £33.939 Totals 224,82 3.92463 €93.5%3

CHARGE BALANCE ERROR = .8 PER CENT
EEERLEEREEE R EEEREREEEEEER R B EEE

WELL & DB-IS UNIT: Roza SAXPLE € 939 DATE: €8/27/73 RECORD 7

tions  myfl Eec/l ~ Ruions K2/l geg/l 3

Lz 2 0338 1.25768 KCO3 + CO3 84 16752 28.9708

Na ¢ K 165.7 7.B167S 98.4313 Cl +F 123.8 3.95657 €8.5754

K © o3 824678 . 318331 804 .8 141578 24538
Totals 188 1.53527 ) Totals 2146 5. 76956 ez

CHARGE BALANCE ERROR = 15.8 PR CENT
SHEEEEEEERERER R R EEEH SRR R AR S

kLl & DB-15 UXIT: Frenchzan Springs SAYPLE £ 599 DATE: 11/83/73 RECORD 78

T S T T S S T T T T T N T T T T e T T N N T

Cations £/ eea/l 5 Pnions e2/1 ren/l ¥
C: 1.3 .85487 »B4585 KEO3 + CO3  128.B 2. 36832 36.0585
Na+K 181.5 7.53523 95.8362 Cl+F 124.8 4,00432 £0.582
A4 11 8. 04865-3 + 117986 §D4 9.4 « 195708 2.57947
Totals 183.31 7.66921 162 Totals 263 6. 56855 182

CHARSE BALANCE ERROR = 7.7 PER CENT
SELEREE R EELEEERREE R EREEE R REREEREE

WeLl & DC-15 UNIT: Frenchman Sprincs SAMPLE & 953 DATE: @5/30/82 ReCORD 75

. — — e e et ————— —
stions xg/l wey/l L Anions rz/l xeg/1 L
Ca 1.67 283333 1.78224 KCO3 + CO3  135.8 2.52032 61.014
Na + K i11.1 4.53438 98,1454 Cl+F 43 1.60949 38.9508
rg N 3.29045-3  7.02926E-2 604 N . 021041 2.519%4z-2
Totals i12.8¢ 4.68! €33, 933 Totals 184,85 §. 13125 ie2

C4ARGE BALANCE ERROR = 6.2 PER CNT
SEERHEEEHHEF R R E R LR EEEER LR ERERE
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4 Chemical Data Froz Fanford Nuclear Reservation

f e

WELL #0015  IKIT: Frenchaan Springs SAYPLE € 939 DATE: @8/12/80 RECOD €0
f e e e e T
Cations [ id - oeegfl X Pnions n3/l nzo/l X
La 1.6 07984 1, 39559 HCO3 + [03 1385 2.71045 51,5536
Ka + K 1348 5.6343 98,5574 Cl+F 75.3 244715 45,5455
Ko 232 2.6323%E-3  4.6B4SEE-2  SDA 4.8 .£35935 1.92281
Totals 136,432 S.7EN 122 Totals £22.6 5. 25754 ie2
CHARGE BALANCE ERROR = 4,2 PER CENT
L1332 233 222333323 23233323 1223332323223
WELL & DC-15 UNIT: Roza IF SAMALE & 939 DATE: ©5/12/8¢ RECORD 4
| ————— ——r ——— ———— —— ————
Cations rg/1 £2a/1 B ¢ fnions  mp/l eeg/1 X
Ca 1.8 -852894 1.132% HCO3 + €03 137 2.47412 62,3043
Na ¢ K 1119 4.61304 98, 8271 Cl+F 4.9 1.4885 31,433
ke .34 2.796845-3  5.95057=-2  EM4 .5 21041 . 262149
Totals 112.9% 465873 10 Totale 182.4 3.971€3 180

CHARGE BALANCE ERROR = B.1 PER CENT




